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Abstract 

Clobal Diversification of Equity Portfolios: NOli-US Perspective 
Kri sten L. Ha. Yuli Su , and Yewmun Yip 

The purpose of this paper is to examine the ex-ante perform ances of international 
portfo lios from a non-U.S. investor's perspecti ve (i.e., Mex ican, Thai, German, and British), and 
to exami ne whether controll ing for exchange rate risk through the usc of currency forwards 
would allow investors to capture additional gains from international diversifi cation. Portfolio 
strategies such as mini mum variance port folio and the certainty equivalence portfolio are used to 
construct global portfolios, and their performances on an ex-ante basis are compared to those for 
domestic portfolios for each of the fou r countries. The sample period from 1999 to 2003 is 
selected so as to exam ine the effect of the introd uction of the euro on the benefi ts of international 
portfolio di versification . Our results suggest that during the sam ple period, international 
portfolio diversificat ion does not benefi t Mex ican and Th ai investors mainly due to the fact that 
their domestic market performances do min ate the performances using international 
diversifi cati on strategies. On the other hand. Gemlan and Briti sh investors can benefit from 
international portfolio diversification. However, hedging against exchange rate risk reduces the 
benefi ts of international portfolio diversification. Our resul t suggests that part of the 
diversificat ion benefits fo r investors in developed economics comes from exchange risk 
t::xposure. The appart::111 contradiction to the fi lld illgs by Driesst:: ll and Lat::vt::n (2007) could be 
due to the inability of the ex-ante approach to handle the structural change resulting from the 
Asian Economic Crisis and Mexican Peso Crisis which occurred during the sample period. 

I. Introduction 

Simi lar to a domestic diversifi ed portfolio, the goal of international diversifi cation is to 
construct an optimal portfolio consisti ng of securities with low correlations. One may argue that 
domestic securities tend to be affected by similar economic forces within that country, and thus 
within country correlation tends to be higher than correlat ion across countries. The evidence 
provided by Griffin and Karolyi (1998) shows that only a small percent of the variation of 
country index returns can be explained by thei r industrial composition, and hence the benefit s of 
international portfolio diversifi cation cannot be replicated using domestic securi ties. 
Undoubtedly, there are great benefi ts to be gained from international portfol io diversification, 
and there exists a substantial literature to support the conjecture, such as Lessard (1973), Heston 
and Rouwenhorst (1 994), Bekaert and Urias (1 996). However, most studies examine the issue 
from an U.S . investor's perspecti ve. 

Given the current increase in accessibility to global fi nancial markets, it would be 
interesti ng to investi gate if non-U.S. investors. especiall y those from emerging countries, can 
also benefi t from international portfolio diversifi cat ion. Driessen and Laeven (2007) find that 
investors in developing countries can achieve the greatest benefi ts from investing abroad 
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particularly outside their regional markets even after controlling for currency effects. Their 
results also show that the gains from international portfolio diversification are the largest for 
investors in countries with high country risk but the diversification benefits vary as country risk 
changes over time_ However, their portfo lios are constructed on an ex-post basis rather than ex­
ante. In other words, their portfolios are only investable if you know in advance what next 
month portfolio weights are. 

The fluctuations in exchange rates inherentl y subject investors to significant foreign 
exchange risk. Even so, researchers have argued that with proper tools, foreign exchange risk 
can be effectively managed. It is known that portfolios containing international stocks 
denomi nated in di fferent currenc ies n01 only can diversify the stock market ri sk but also the 
exchange rate risk. Nonetheless, exchange rate risk can be easily diversified away through the 
use of currency futures or forwards. Izan , Jal1eh, and Ong ( 1991) investigate whether an 
Australian-based investor could benefi t from international diversification. Using an ex-ante 
approach similar to Eun and Resnick (1988), Izan et al. ( 199 1) documents that an Australian 
investor can benefit from internat ional diversification, and that greater benefit can be achieved 
through hedging agai nst foreign currency fl uctuations. 

Most previous studies on international diversification consider the benefits of 
international portfolios constructed using developed markets (Eun and Resnick, 1994). 
However, economists have long maintained that U.S . investors can benefit by diversifying their 
portfolios with stocks from both developed and emerging markets. Emerging markets are 
generally characterized as higher returns accompanied with high risk. Consequentl y, emerging 
markets could provide investors with potential hi gher returns as compared to the matured, 
developed market. For instance, Chile' s s tock market increased sixty-fold between 1973 and 
1980. Contrasting ly, Peru posted the worst performance of any of the world's stock markets 
between the I 940s and 1980s, losing 99% of its value in real terms (Taylor, 2000). On average, 
the growth of the e merging markets has been stellar since the 1990s (Solnik, 2()(x). 

The development of the European Monetary Union (EM U) and the subsequent 
introduction of the euro may have lead to greater integration of European stock markets, and 
hence may have a substant ial impact on the benefits of international portfolio diversification. On 
one hand, the convergence requirement of the EMU promotes one single economic market which 
could increase the correlations among EM U stock markets. On the other hand, the introduction 
of a single currency, the euro, eli minates the currency ri sk for investors in EMU countries. 
Therefore, the issue of how the introduction of the euro affects investors in their international 
stock diversification decisions becomes an empi rical questi on. 

The purpose of thi s research is to re-examine the effectiveness of international portfol ios 
and the impact of exchange rate risk from a non-US investor's perspective. Specifically, we 
intend to explore the followi ng issues. Fi rst, do non-U.S. in vestors benefi t from international 
equity di versification? Second, who benefits the most from international portfol io 
diversification, investors from developed or emerging economies? Third, does hedging 
exchange rate risk increase the benefit of international diversification? Fourth , does 
diversification gain still ex ist given the introduction of the euro and globa lization of security 
markets? To tackle these issues, we form ex-ante global equity portfolios consisti ng of stock 
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indices from both developed markets (France. Germany, italy, Nethe rlands, Spain, U.S ., U. K., 
and Japan ) and emerging markets (Mexico and Thailand). Un like most of the previous slUdies, 
this paper focuses on the benefi ts of international portfolio diversification to non- US investors 
(Mexican, Thai, German, and Briti sh). In addit ion, a forwa rd hedging strategy is util ized to 
examine the effecti veness of currency hedging in an internat ional portfolio. Finally, our sample 
period includes both the pre-euro (1994-1998) and post-euro (1999·2003) sub-periods. The 
impact of the implementation of the euro on international diversifi cation is thcn analyzed using 
data from the post-euro sub-period. 

The paper is structured as follows. Section 2 presents the lite ratu re review. Section 3 
discusses the methodology and data collection used in this research. Section 4 presents the 
empirical results. Section 5 o ffers concluding com mcnts. 

II. Literature Review 

A. International Diversification 

Since Grubel 's (1968) path-breaki ng work in ex tend ing the theoretical concepts of 
modem portfolio selection to an international environment, extensive empirical studies have 
been conducted on the advantages of international portfolio diversification. Early studies in the 
1970s by Levy and Sarnat (1970), Lessard (1976), and Solnik ( 1974) concentrate on the 
performance of ex-post efficient portfolios and show that gains can be made due to the low co­
movements between different nationa l markets. However, there are limitations to such studies 
because all the parametcrs required for portfol io performance evaluation are based on historical 
data and are known in advance. To ci rcumvent th is problem, Eun and Resnick ( 1994) evaluate 
d ifferent international strategies utilizing more realistic conditions in an ex-ante or out-of-sample 
back-testing framework . Potential diversificat ion benefit is still reported in their study. 
Similarly, DeSantis and Gerard (\997) conclude that international d iversification is still 
benefi cial to investors despi te evidence poi nting to increasing international market integration in 
recent years. 

Since the returns of emerging markets tend to be weakly correlated with those of the 
developed markets, the high idiosyncratic risk in emerging market investments could be reduced 
through portfolio di versification. Emerging markets arc subject to extreme volatili ty because 
thesc marke ts arc exposed to greater economic and poli tical risks. Given that most of these ri sks 
are country specific, diversification with emerging stock markets could enable investors to 
capture higher expected retu rn s (stemmi ng from the high growth potential of emerging markets) 
and lower ri sks (from low correlation with developed stock markets). Nevertheless, investors arc 
cauti oned when constructi ng an international portfolio with emerging stocks market in vestments. 
Bekaert, Erb, Harvey, and Viskanta ( 1998) suggest that detecting the trend of returns in 
emerging markets is entirely different from that of the developed markets in that the returns for 
the emergin g markets tend to be non-nonnally distributed and such deviations appear to be time­
varying. Saunders and Walter (2002) show that correlations between cmcrging and developed 
stock marke ts have risen over the two sub-periods, 1988- 1993 and 1994-1999, when the markets 
are very vo latile. The implication is that, with the increased financial integration, developed 
markets are no longer immunc from the cxtremc volatilities or the contagion effects of the 
emerging markets. 
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8 . Exchange Rate Risks 
The return of an internat ionall y diversified portfolio consists of two components: the 

performance of the underl ying asset as well as that of the foreign currency. Jorion ( 1989) 
suggests that the extra risk from currency n uctuations is rather trivial and can be hedged. 
Meanwhile, Eun and Resnick ( 1988) repon that during the sample period from 1980 through 
1985, exchange rate volatilit y contributed to 50% of the volatility of dollar returns. The high 
volatility of exchange rates, in fact , contributes to a higher degree of market segmentation as 
well as a lower level of correlation between markets. 

Studies by Jorion ( 1985), Eun and Resnick (1988, 1994) and Levy and Lim (1994) 
demonstrate that currency hedging with forward contracts against foreign exchange ri sk can lead 
to remarkable results. Perold and Schulman ( 1988) argue that currency hedging is a "free lu nch" 
in that it allows an investor to simu ltaneously increase return and reduce ri sk in his ponfolio. On 
the other hand, Adjaoute and Tuchschm id (1996) cite that full currency hedging is onl y optimal 
if there are no correlat ions between the exchange rate return s and local returns, and the forward 
exchange premium must be an unbiased predictor of the fut ure exchange rate returns. 

Us ing an ex-ante portfolio evaluation framework , Eun and Resnick ( 1994) in vestigate the 
performance of an international portfolio, wi th and without forward hedg ing. Using ex-ante 
strategies to control for parameter uncertainty and hedging exchange ri sk, Eun and Resnick 
(1994) find that Ihe magnitude of the polemial gains from international di versification for a U.S. 
investor is much greater than that of a Japanese investor. Using a similar framework, Izan, 
Jalleh, and Ong (199 1) al so document similar results, find ing that an Au stralian in vestor can 
benefit from intern ational diversification and that the hedged strategies outperfonn their 
unhcdgcd counterparts. 

Another school of thou ght focuses on developing oplimal currency hedging strategies. 
Studies such as Anderson and Oanthin (1 98 1) and Lioui and Poncet (2002) deri ve an optimal 
hedge ratio by assum ing a ti me-invariant variance-covariance structure between underl ying 
assets and foreign exchange forward rates. Guo (2003) further extends previous studies by us ing 
a lime-varyi ng condi tional variance-covariance structure 10 model the multi variate pric ing 
dynamics. Us ing a VAR-MGARC H model to construct an optimal time-varying strategy, Guo 
(2003) reports an improvement on the risk-adj usted relurns for a portfolio which has a significant 
currency exposure. 

C. Introduction of the Euro 

The introduction of the euro in January 1999 was a historical event aimed at unifying the 
currencies of eleven European countries. I Under the new union , the economies in Europe are 
expected to be integrated into one single market, thus reducing Ihe correlations between EMU 
stock markets. This seems to reduce the incenti ve for investors to include different EMU stock 
markets in an international portfolio. Beckers ( 1999) documents a slali stically significant ris ing 
trend in the correlations of the nine Ell slock markel.s with an average increase in correlalion of 

I Germany. France. Ita ly. Spain. Belgium. Ire land. Auslria. Finland. Portugal. Nelherlaoos and Luxemoourg were 
the fi rsl wave 10 part ie ipale in the EMU. Greece late r mel the requiremeliis aoo bee~me a member oflhe EMU. but 
Denmark. Sweden. and the Un ited Kingdom have so far chosen nOI 10 part icipate. 
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0.024 per year. Fratzscher (2001) also reports that the unification of a single currency has 
increased th e level of integration of the fi nancial markets, part icularly among members who have 
adopted the euro. These stu dies seem to suggest that higher integration red uces the opportunity 
to diversify portfolios within the Euroland. On the other hand, a single European currency unit 
impl ies a reduction in foreign exchange rate volatilit ies which could benefi t investors in both 
EMU and non-EMU cou ntries. 

Ill. Data & Methodology 

A. Data 

Stock index returns of ten countries arc obtained from the Morgan Stanley Capital 
Inte rnational, Inc. (MSCI) for the sample period from Jan uary 1994 through December 2003. 
The sample period is then divided into two sub-periods: fi rst sub-period of 1994-1998 and 
second sub-period of 1999-2003. Each sub-period contai ns 60 monthly observations. A global 
equi ty portfolio is fonned usi ng the stock indices from the following ten countries : France, 
Germany, Italy, Netherlands, Spain, United States, United Kingdom, Japan, Mex ico, and 
Thailand. The monthly exchange rates are taken from the Federal Reserve Ban k of New York. 
The one-month forward rates for the cu rrenc ies of the above countries against the U.S. dollar arc 
obtained from Datastream to be used for currency hedging. The perfo nnances from the hedged 
port folios will be compared to the unhedged counterparts to assess the benefits of hedging. It is 
further assumed that the risk-free rate is zero and short sales, i.e. negative port folio weights, arc 
nol permissible.2 

B. Rates of Return of Interna tiona l Investment Portfolios 

Assume that a Mexican investor invests in the i 1h fo reign market (i = I , .. , N). Let S::;'" 
be the spot exchange rate expressed in terms of Mex ican pesos per fo re ign currency i at time I, 

and Pi., is the I~h foreign country stock index value at time t. Then the peso return rate for a 

Mex ican investor in the i1h stock market, Rr;w , is de fi ned as: 

Rf"'" _ In (Sij'" * P,.,) 
;., - (S ~'· • P ) 

IJ-I 1.' -1 

= R;.I + e(';'" 

where Ri ., the local is return on the I~h stock market and e(';'" is the exchange rate return on the i 1h 

fore ign currency against the Mex ican peso. 

A hedging strategy usi ng forward contracts is employed to evaluate the benefit of 
hedging the currency risk in a global equity portfolio. The assumption is that the forward rate is 
an unbiased predictor of the future spot rate si nce the foreign exchan ge market is viewed as 

2 Hentschel and Long (2004) argues that a non-arbitrage condition must hold in order to guarJntee a fin ite gaill from 
portfolio di\"ersificatio ll. However. due to the fact that short sales are not allowed in our portfolio constructioll. the 
prescllcc of arbitrage opportunities (if any) would not affcct our cmpirical results. 
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"speculatively effic ient" (lzan, Jalleh and Ong, 199 1). Let F/,"'" be the one~month forward rate 

expressed in terms of Mexican peso per fo reign currency i at time T. The hedged peso return rate 

for a Mexican investor in the i1h stock market, Rr,"'·11 ,can be approx imated as: 

Rr,"'·11 = Rt:'" + I':'" 
Fr"'O 

where J/;'" = In S'~'" is the forwa rd premium on the ,~h foreign currency against the Mexican 
... 

peso. 

c. Ex·Ante Portfolio Strategies 

Sim il ar to the procedure used by Eun and Resnick (1994), the opti mal ex-ante investment 
weights are estimated usi ng 60 monthly returns in the portfolio construction period. T he 
following 12 monthly retu rns are used to evalume the portfo lio performance in the out-of-sample 
investment period. The esti mation and investment evaluati on periods are shi fted forward by two 
months each time (simi lar to Eun and Resnick, 1994), and results in 25 out-of-sample 
(overlapping) investment periods using 120 months of data . 

In this study, we employ two methods 10 construct the global equity portfolio, namely, 
the minimum variance portfolio (MVP) and the certainty equivalence tangency portfolio (CET). 
The MVP strategy identi fi es the investment weights which will min imize the port folio's risk in 
the esti mation period. whi le the CET strategy estimates Ihe investment weights wh ich wi ll 
maxi mize the portfolio's risk-adjusted ret urn in the esti mation period as measured by the Sharpe 
ratio. We also employ two strategies to manage currency risk, namely an unhedged and a fu lly­
hedged strategy. Al together, four sets of optimal portfolio we ights are esti mated for each 
construction period: Unhedged MVP, Unhedged CET, Hedged MVP, lmd Hedged CET. 

In addition to usi ng the Sharpe ratio to evaluate Ihe out-sample performance of the each 
of the four strategies, a domi nance analysis is also employed 10 determine the frequency in which 
one strategy outpe rforms the other. A strategy is considered 10 be dominant over another if its 
Sharpe ratio is higher than the latter by at least 13 out of the 25 investment holding periods (that 
is, more than 50% of the time). 

IV. Empirical Results 

A. Mexico 

Table I.A and I. B present the descriptive statistics of stock returns from a Mexican 
investor's perspective during the first sub-period of 1994-1998 (pre-euro period) and during the 
second sub-period of 1999·2003 (post-euro period), respectively. The first sub-period coi ncides 
with our first portfolio construction period whereas the second sub-period covers the 25 out-of­
sample investment holding periods. 

For returns measured in local currency. the Span ish s tock market performs the best in the 
first sub-period with an average month ly return of 1.76%. fo llowed by the U.S. (1.69%), the 
Netherlands (1.46%) and Italy (1.44%). These relurns are accompan ied by low to modest 
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standard deviations. Meanwhile, the Thai market registers the lowest average monthly return of 
-2 .59% together with the highest standard deviation of 14.07%. Although the Mexican stock 
market posts a positive return of 0.88%. the ris k is also remarkably high at 8.86%. However, in 
the second sub-period, previous winners such as Spai n, the U.S. , the Netherlands, and Italy now 
underperform while prior losers such as Thai land and Mexico outperform. It is interesting to 
observe that developed cou ntries perform bener in our fi rst sub-pe riod (pre-euro period) and 
emerging countries prevail in the second sub-period (post-euro period). The negative returns of 
Thailand and Mexico during the first sub-period could be anributed to the financial crisis 
ex perienced by both cou ntries while the outperformance of these two markets during the second 
sub-period is an indication of market correction. This performance reversal might have an 
unconstructive impact on the effect iveness of portfolio di versification. 

After taking into account changes in currency values, the Mexican peso re turns are higher 
than the local returns in both sub-periods. A higher peso return means that the Mexican peso has 
depreciated against all foreign currencies in the sample in both sub-periods. As men tioned 
before, the depreciation of the Mexican peso in the fi rst sub-period was caused by the 1994 
Mex ican peso crisis and the data indicates that this trend continues into the second sub-period. 

A comparison of Tables I.A and I .B shows that correlations between the Mex ican 
market and those of the other countries inc rease dramaticall y from the first sub-period 10 the 
second sub-period. During the fi rst sub-period, Mexico's stock market is negatively correlated 
with Germany, the Netherlands, and the U.K, suggesting ample potential for di versification 
benefits. However, the Mexican stock market is positively correlated to other sampling countries 
during the second sub-period. Although the correlations among the EMU countries have been 
hi gh during the pre-euro period, they are even higher after the implementation of the euro. For 
instance, the corre lation between the French and German stoc k markets increases from 0.82 (pre­
euro period) to a near perfect correlation of 0.93 (post-euro period), signifying that these two 
markets move in tandem. On the other hand, corre lations of coun tries such as Japan . Thailand, 
the U. K., and the U.S . are lower in the second sub-period. 

Table I .e presents the average portfolio weights for ex-ante investment strategies during 
the out-of-sample period. For the unhedged strategies, the U. K. accounts for 23. 1 I % of the 
weight of the MYP portfoli o while the U.S. accou nts fo r 19. 10% of the CET portfolio. The 
combined weight for the U.S .• the U. K., France, and Mexico is approx imate ly 54% for the MYP 
portfolio and 62% for the CET portfo lio. O n a hedged basis, mos t of the weights are again 
all ocated to the developed markets while only I % is allocated to the stock market of Thailand. 

Table 1.0 shows the average ou t-o f- sample performance for d ifferen t ex-ante strategies 
as viewed from a Mex ican investor' s perspective. The Sharpe rat io clearly indicates that a 
strategy of holding a Mex ican domestic portfolio is superior to all othe r strategies. Both hedged 
strategies fare better than their unhedged counterparts. The dominance analysis in Table I.E 
furthe r supports the results presented in Tabl e 1.0. On an unhedged basis, the domestic Mexican 
strategy outperforms both the MYP and CET strategies 23 and 22 times, respectively. On a 
hedged bas is, again, the domestic strategy fares the best, although the number of limes it 
outperforms the respective strategies has dropped to 16 each. This empirical result seems to 

suggest that although hedging improves the performances of MY P and CET strategies, 



Journal of!he Academy of Finance: Summer 2C08 

international diversifi cation fai ls to enhance portfolio performance for a Mex ican investor du ring 
the period January 1999 to December 2003. 

B. Thailand 

Results from Tables 2.A and 2.B show that except for a few European cou ntries, 
correlations decrease from the fi rst sub-period to the second sub-period. A comparison of the 
local currency returns with the baht returns indicates that the baht returns are higher than the 
local return s for a Thai investor. The only except ion is in the case of the Mexican stock market. 
A higher baht return means that the baht has depreciated against all samplin g currencies (except 
for the Mexican peso) in both sub-periods. The depreciat ion of the baht in the first sub-period 
was caused by the Asian currency crisis of 1997 and the Thai baht remained weak duri ng the 
second sub-period. Interestingly, we obse rve both a recovery of the Thai stock market and a 
devaluation of the baht duri ng the same sub-period. 

Similar to the results reported from a Mexican investor's perspective, the weight 
allocation has been heavily concentrated in the developed markels. The domestic portfolio 
outperforms all four internat ional portfolio strategies as it is the only strategy with a positive 
Sharpe ratio. The domi nance analysis data presented in Table 2.E reaffirms this observation. In 
su mmary, Thai investors are better off investing domestically during the period January 1999 to 
December 2003. 

C. Germa ny 
From a Gemlan investor's viewpoint, during the first sub-period , investing in the 

Spanish market yields the highest ret urn (1.73 %) while an investment in the Thai and Mexican 
markets wou ld resu lt in negative returns of -3.29% and -0.92%, respectively. However, during 
the second sub-period, Thailand and Mexico are the onLy two countries. whose returns are 
positive (1.08% and 0.94%, respect ively), but they come with the highest standard deviations. 
Since Germany is a member of the EMU, there would be no gain or loss from the currency 
portion of the investment in other EMU countries. During this period, all of our EM U sampli ng 
markets have posted negative returns. 

Surprisi ngly, the resu lts in Table 3.e indicate thaI the global portfolio for a German 
investor still leans heav ily towards the developed markets. Unl ike the results found in prev ious 
cases, the effect of hedgi ng is nontri via l for a German investor (see Table 3.0 ). The unhedged 
CET strategy outperforms both the MYP and domestic strategies. Based on the dominance 
analysis reported in Table 3.E, the unhedgcd CET strategy is superior as it dominates both the 
unhedged MYP and domestic strategies. In general, our results suggest that German inves tors 
can capture marginal gai ns by diversi fyin g their portfolios internationally and leaving their 
currency risk unhedged. 

D. United Kingdom 

An examination of the returns in Table.<; 4.A and 4.B shows an apprec iation of the Briti sh 
pound in the fi rst sub-period. In sub-period two. the British pound continues to strengthen 
against all the other currencies except against the Japanese yen . On average, the correlations 
have risen from sub-period one to sub-period two. Simi lar to the findings for Germany, the 
highest correlations tend to be among the European countries. The average portfolio weights for 
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a U. K. investor, as shown in Table 4.C, are very simi lar to those found for a German investor. 
One in teresting observation found in Table 4.D is that the Sharpe ratios of the hedged strategies 
are similar in magnitude to those of the un hedged strategies. Although hedging seems to be of 
no benefi t to a U.K. investor, he/she can gain from international portfo lio diversification. 

V. Conclusions 

In this paper, we re-examine the benefits of internat ional portfolio di versifi cation. The 
purpose of the paper is to develop ex-ante international ponfolios from :1 non-U.S. investor's 
perspecti ve, and to examine whether controlli ng for exchange rate risk through the use of 
currency forwards would allow one to capture additional gains from internat ional di versi fi cation 
for the period 1994 through 2003. Our results suggest that the Thai and Mexican investors 
would not benefi t from investing in a global equity portfolio whil e the German and Briti sh 
investors could benefit from investi ng in an international ponfolio without forward hedging. 
However, our results seem to contradict the fi ndi ngs reponed by Driessen and Laeven (2007) 
that investors in developing countries can ach ieve the greatest benefi ts from investing abroad 
particularly outside their regional markets even after controll ing for currency effects. One 
possible ex planation is that an ex-ante approach in ponfol io formation depends critically on the 
stationarity of the underl ying return di stribut ions. When there is a structural change in the 
market, the ex-ante optimal ponfolio weight is no longer valid. Our empirical results might be 
period-specific because our sampling period covers two major glo bal financia l crises - the 
Mexican and Asian currency crisis - which defi nitel y trigger structural changes in market 
condi tions. Future studies that analyze data from more recent years (between 2004 and 2008) are 
likely to reach a different co nclusion because of the structu ral change in the global economy due 
to several major economic events such as the high oil prices. the sub-prime crisis led credit 
crunch in the US economy and the substanti al depreciation of the doll ar. 

, 



IIiDle I.A J(ISR a nd J(Cll1 m I...narnClcnSIiCS (11 IIIlIertnl :'HOCK 1"' l arKCI.~ : Januan 1'1'1'1 · UCC1' mi>Cr I 'Nil MeXican I-Cr.,; IIH 

r= Loca l 

FRA GER ITA JAI' 1\lXN NTH SI'A TlIA UK. U.S. ME(%) SD(%) ME(%) SD(%) 

FRA 2.86 7.03 1.01 5.73 

Gt:R 0.82 J.OO 7.22 1.17 5.59 

ITA 0.65 0." 3.30 830 1<4 1.28 

JAr> 0.68 0.62 0.50 1.45 829 -0.35 5.20 

MXN 0.03 -om 0.01 om 0.88 8.86 0.88 8.86 

NTlI 0.89 O.W 0 .. 0.75 -0.01 , 3.31 7.17 1.46 5.18 

SI'A 0.76 0.69 0." 0.63 0.20 0.14 3.50 6.98 1.76 6.81 

T HA 0.43 OA6 0.36 0.49 0.26 0.45 0.49 , -1.49 15.11 -2 .59 14.07 

U.K. 0.86 0.82 0.57 0.15 ·0.03 0 .91 0.12 0.45 2.92 6." 0.86 3.16 

U.S. 0.78 0.81 0.61 0.11 0.11 0.86 0.11 0.53 0.81 3.W 6.82 '69 4.03 

Table 1.8 Risk aDd Return Chanlcierist ic:s ofDiffereDt Stock Markets: JaDua rv 1999 - I.k>cember 2003. Mexican I' cr.,;pecth·e 

p~ Loc, I 

FRA G"~R ITA JAI' MXN NTH SI'A TII;\ UK. U.S. ME(%) SD(%) ME (%) SD(%) 

FlO' 0.09 6.21 -0.12 6.26 

GI::R 0.93 -0.31 8.11 -0.49 8 .35 

ITA 0.82 0.77 ·0.20 6.09 -0.41 5.% 
JA I' 0.39 0.29 0.29 0.15 6 .1 2 -0.15 4.92 

MXN 0.55 0.59 0.53 0.34 1.18 7.02 l.l8 1.02 

NTH 0.89 0.87 0.77 0.41 0.58 -0.45 6.26 -0.63 6.53 

SPA 0.85 0.83 0.16 0.31 053 0 .19 0'" 6.16 -0.18 6.41 

T HA 0.39 0.42 0.29 0.46 0<4 0.41 0.42 I 1.42 12.69 1.22 11.35 

U.K, 0.76 0.71 060 0.48 0.48 0.79 064 0.39 -0.17 4]0 -0.43 453 

U.S. 0.81 0.78 058 052 0.61 0.77 0.69 0." 0.78 -0.05 4.84 -0.22 5 .03 

The correlation mntrix is provided in peso teTms. 

ME and SO dcnole lhe mean relUm and Slandard dcvialion of relUms 



Table I.C An .... 'e J'orlfolio Wei 'his for Out-of-Sa mple Periods: ~·I ex ico· 

Unhedsed Al!l!roach HOO 'ed A roach 

Market Minimom Variaoee "..,rtfolio 'ran 'cnn I'ortfolio Minimum Varia nce "ortfolio Tun 'ene,' "ortfolio 
FRA 0.0570 0.1472 0.0S45 0.1264 

CI-:R 0.Q705 0 .0505 0.0387 0.0572 

ITA 0.0887 0.1246 0.0746 0.1089 

j A!' 0.1625 0 .0221 0.2283 0.0921 

MXN 0.1196 0 .1274 0.0510 0.0132 

NTH 0.0852 0.0722 0.0881 0.1545 

SJ'A 0.(M26 0 .1063 0.0390 0.0801 

THA 0.0082 0.0071 0.0154 0.0062 

U.K. 0.2311 0 .1515 0.2220 0.1678 

U.s. 0.1346 0 .1910 0. 1584 0. 1936 

· DcnolCS the average of 2S out·of-sample values 

Table I.D A "erd 'e Out·of-Sample Performance Results of the t:x-Ante Investnwnt Sirdtegies: Mexico· 

UnhcdgOO Appro;lch 
MV!' CET 

ME(%) -0.39% _0.47% 

SI> (%) 4.78% 4.86% 

SHI' -0.07 -0.09 

· DcnolCs the average of 2S out·of-sample values 

Mexico 

0,71 % 

714% 

0.14 

Hed 'cd Approach 
MV!' CET 

0.21 % 

4.58% 

0.09 

0. 11 % 

5.06% 

0,(16 

Table I.E l)onu nance Analysis of Ihe Out .... f·Sample " erfarmanee of the I-: ~ _Ante Im·C!>tnlCnl St .... tl'gies: Muieo· 

MV!' 

CH 
Mexico 

MV!' 

CET 

MVP 

14 

23 

MVI' 

II 

" 

Un hOOgedApl!r03Ch 

CEl' 

II 

22 

Hedged Al!l!roach 

CEl' 

" 
" 

Mexico 

2 

3 

Mexico 

9 

9 

Tolal 

13 

17 
4S 

Tolal 

23 
20 
J2 

· Dcnotes the number of times OUt of25 oUI-Qf-'iample periods thaI the left-hand-side strategy had a larger Sharpe Ralio than the 
stmtcgy althe tOp. The -Total- column represents the sum oflhesc numbers for each strategy. 
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Table 2 .. \ Kisk and Return Chanocteristics ur DifTerent Stock ~1arkets : Januan' 199~ . ~mber 199!I. Thai Pe r.; h 'e 

Baht Local 

fltA GEIt ITA JAI' MXN NTH 51'A THA U. K. U.S. ME (%) SD (%) ME(%) SD(%) 

}' RA , 1.61 7.21 1.01 5.73 

GJ:o:R 0.85 , L78 7.77 1.17 5.59 

ITA 0.74 0.72 , 2. 10 9JQ 144 7.28 

JAr 0.66 0.59 0.54 , 0. 16 7.'" -0.35 5.20 
13.0 

o\IXN 0.54 0.49 051) 0.43 , -0.36 6 0.88 8.86 

NTH 0.9<1 0.92 0.72 0.71 0.52 , 2.05 7.211 1.46 5.18 

SPA 0.78 0.73 0.73 0.63 0.63 0.75 , 2.24 7.38 1.76 6.81 
14.0 14.0 

TIM 0.32 0.37 0.32 0.38 0.36 0.35 0.38 , -2.59 7 -2.59 7 

UK 0.88 0.85 0.67 0.71 0.53 0.91 0.76 0.33 , '1>1 6.88 0.86 3.76 

U.S. 0.80 0.84 0.70 0.67 0.62 0.87 0.74 0.40 0.88 , 2.26 6.84 169 4.03 



hlllel.1I KiSI< al'l(l Kctur n l:h;ol'ltCleriSliCS or Virrerenl ~IO(~ "'arl<t't~: January • .".".,.· lJe<:en,r,er lUUJ. t hai I'ers li,'e 

Baht Loc,I 

rRA GER ITA JAP i\IXN NT H SPA THA U.K. U.s. M E(%) SD (%) ME(%) SD(%) 

FRA o ()I 6.10 -0.12 6.26 

GE. 0.93 ·(U5 8.08 ·0.49 8.35 

ITA 0.82 0.77 I ~l4 609 -0.41 596 
JAI' 0.32 0.24 0.23 I o.m 5.65 ·0.15 4.92 

i\IXN 0.59 0.61 0.59 0.38 1.00 7.69 1.18 7.02 

NTU 089 0.87 0.76 0.34 0.62 ~50 609 -0.63 6.53 

51'A 0.84 0.83 0 .75 0.22 0.56 0.77 -0.01 6.54 -0.18 6.47 

T nA 0.17 0.27 0.05 0.25 O.JQ 0.26 0.22 1.22 11.35 1.22 11.35 

U. K. 0.75 0.70 0 .60 0.40 0.58 0.77 0.61 0.08 ~.22 4.47 -0.43 4.53 

U.& 0.00 0.77 0.58 0.45 0.68 0.76 0.67 0.29 0.78 -0.13 4.76 -0.22 5.03 

The oor...,lali{)n malri~ is provid~-d in Thai Baht terms. 

ME nnd SD denote the mcnn return and swndnrd devimioll of relums. 



TlIblc 2 C A"era e I'ortfoli" Wei 'his fo~ Oul-of,SlIm .Ie I'criods: Thilllnd* 

Unhedllcd Aeerooch Hcd 'l'" A roach 

Ma~ket Minimum VlIrillnce Portfolio Tangency I'ortfolio Minimom Variance Portfolio Tao 'cncy I'o~trolio 

rRA 0.1071 0.1322 0.0597 0. 14&4 

GEl{ 0.0323 0.0708 0.0659 0.0718 

ITA 0.0340 0.1026 0.0631 0.0731 

JAP 0.1828 0.0230 0.2135 0.0781 

MX N 0.0138 0.0702 0.0348 0.0173 

NTH 0.0775 0.0971 0.0717 0.1395 

SPA 0.1522 0.1733 0.0475 0.1068 

THA 0.0496 0.0229 0.0162 0.0088 

U.K. 0.1983 0.1056 0.2331 0.1179 

U.S. 0.1524 0.2023 0.1946 0.2383 

*Den01es the average of25 out-of·sample values 

Tabll" 2.D A\"l"rJ!:e Out-of-Sam Ie I'l"rformancl" Resulls orlhl" Ex-Antl" in\'eslment Sira lc!:ies: Thai land· 

Unhedllcd Approllch 
MVP n :T 

ME (%) -050% -0.42% 
SD{%) 4.39% 4.77% 
SHe -0.08 -0.06 

*l)en01es the average 01 25 out-ol·sample values 

Thailand 

0.13% 
10.43% 
0.08 

Hl'" 'cd A 
1\IVP 

-053% 
4.53% 
-0.08 

rt.'lIch 
n :T 

-0.55% 
509% 
-O.OS 

Tabll" 2.t: Domimmce Analysis orthe Out-of-Sample Performam~e oflhe Ex-Ante In \'esttllt'nt StratcJ!ies: Thailand· 

MVP 

cn 
Thailand 

MVI' 

CET 

Thailand 

MVI' 

20 
17 

M\'P 

14 

17 

Unhedllcd Approach 

CET 

5 

16 

Hl"'ged Approach 

CET 

11 

17 

Thailand 

8 

9 

Thailand 

8 

8 

Total 

" 29 

3J 

Tota l 

19 

22 

34 

*Denotes the number of limes Out of 25 out·of-sample periods Ihatthe left-hand-side strategy ha<l a larger Sharpe Ratio than the 
strategy;lt the tOp. The 'Total·' column represcnt< the SUIll of these numbers for each strategy. 
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Table 3.A IHsk and Return Characterislics or Differen t Stock Markets: J;umar}· 199 .. - ~mber 1998. Guman 
I'e" ti.-e 

Mark Local 

. 'RA GER ITA JAI' i\IXN NTH SPA THA U.K. U.S. MEI%) 5D I%) M£I%) 5DI%) 

FRt\ , '''' 5.85 1.0 1 5.73 

GER 0.76 , 1.17 5.59 1. 17 5.59 

I TA 0.65 0.61 , 1.49 8.25 1.44 7.28 

JAP 0.50 0.37 0.39 , ,0.43 6.48 ..0.35 5.2!> 
12.8 

MXN 0.55 0.48 0.47 0.42 , ,0.92 9 0.88 8.86 

NTH 0.84 0.84 0.61 0.56 0.53 , 1.45 5.17 1.46 5.18 

SPA 0.76 0.67 0.67 0.56 0." 0.73 , 1.73 7.28 1.76 6.81 
14.2 14.!> 

THA 0.37 0.40 0.32 0.43 0.39 0.41 0.44 , -3.29 8 -2.59 7 

U.K. 0.79 0.72 0.54 0.55 0.58 0.84 0.76 0.40 , 0.00 4.56 0.86 3.76 

U.S. 0.70 0.71 0.60 0.52 0.66 0.77 0.73 0.49 0.78 , 1.65 5.36 1.69 4.03 

" 



nm •• m u .um, " '-' ''''' .oc .~, 030 ' .... " . ... "' ~,~ '" "'. "' '' " . " ' .. ~, ~ ••• • m u .. " .777 - .... ''-'''' '''n ~""-'. ~.n " ''' " . n ~ 

• RA Gt:R ITA JAP MXN NTH SI'A TIM 

FRA 

GER 094 

ITA 0.82 0.79 

JAI' 0.43 0.35 0.32 I 

1\I XN 0.68 0.67 0.67 0.54 

NTH 0.90 0.88 0.78 0.47 0.71 

SI'A 084 084 0.74 0.32 0.'" 0.79 

T HA 0.32 0.38 0.19 0.41 0.43 0.40 0.33 I 

U.K. 0.76 0.72 0.61 0.57 0.71 0.81 0.62 0.30 

U.S. 0.81 0.77 0.61 0.61 0.77 0.80 0.68 0.46 

The correlation mmrix is provided in German mmk (1994 - 1998) and eum (1999-2oo) tenns. 

ME and SO denote the mean rclUm and standard deviation of rclUms. 

U.K. US • M E(%) 

-0.12 

-0.49 

-0.41 

-0.10 

0.94 

.063 
-0.18 

I. .. 

I -0.39 

0.85 .olO 

euro l.oca l 

5D(%) M E(%) 5D(%) 

6.26 -0.12 6.26 

8.35 -0.49 8.35 

5.% -0.41 5.% 

6.60 -0.15 4.92 

8.74 1.18 7.02 

6.53 .0 63 6.53 

6.47 -0.18 6.47 
11.3 

12.29 1.22 5 

5.03 -0.43 4.53 

5.79 -0.22 5.03 



Table 3.e Average I'ortfolio Weights for Out-of-Sample Periods: German,·. 

Unht'dSed Al!l!roach Hedj!ed Approach 

Market Minimum Variance I'ortrolio T," enC\" . 'ort folio Mioimum Variance Port folio Tan 'enC\" Portfolio 

FRA 0.1088 0.1682 0.1008 0.1696 

GER 0.0865 0.0596 0.0434 0.Q989 

ITA 0.0589 0.0850 0.0724 0.1047 

JAP 0.1606 0.0252 0.1868 0.0600 

MXN 0.0140 0.0687 0.0406 OlX)93 

NT H 0.1476 0.1340 0.0933 0.1414 

SPA 0.Q746 0.1629 0.0394 0.1361 

THA 0.01 49 0.0151 0.0125 0.0081 

U.K. 0.2271 0.0951 0.2315 0.1024 

U.S. 0.1070 0.1863 0.1793 0.1695 

*Denotes the average of25 out-of·sample values 

Table 3.0 Averaee Out-of-Sample I'erformance Results of the Ex-,\nte In"estment Stra te 'ies: German, ·' 

Unhcdgl-d Al!l!roach 

MVI' et:T 

ME (%) ·0.73% .(159% 
SO{%) 5.20% 5.34% 
SHP -0. 11 -0.08 

*Denotes the average of25 out·of·sample values 

German,' 

-1.06% 
8.20% 
-0. 11 

Hedged Approach 

MVP 

-0.67% 
5.02% 
-0.10 

eET 

-0.75% 
5.55% 
.(1.10 

Tuble J .t; Dominance Analysis of the Out·of-Sa mple "crformance ofthc .:~-A ntc Inl'('Slmcnt Stratcgies: Gcrmany' 

MVP 

e ET 
Germany 

MVP 
eET 

GermanI' 

MVI' 

20 

" 
MVI' 

" 12 

O ;T , 
" 
Hedgl-d Approach 

German" 

" " 

eET German,-

15 

" 

13 

" 

Total 

15 
34 

26 

Total 

18 

" 23 

*Den01es the number of limes oul of 25 oul·of·sample periods that Ihe lefl.·hand-side stralegy had a larger Sharpe Ralio Ihan the 
,trategy at the top. The "'Total"' column represents the .SU Ill of these numbers fnr each strategy 
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Tabl~ 4.A Risk anti R~turn Characteristics of DilTerent St .... k l\ I Mrk~ls: JanuuJ 1994 - Decemb~r 1998. 8ritish 
I'cr' ""ti\"~ 

GDP L.n' 

FRA GER ITA JAP MXN NTII SPA TIIA U.K. U.S. ME(%) SD(%) M E (%) 50 (%) 

FRA , 0.86 5 .46 1.01 H3 
GER 0.72 , 0.99 526 Ll7 5.59 

ITA 0.60 0.56 , 1.32 7.79 1.44 7.28 

JAP 0.45 0.30 032 , ~.60 6 .16 ·(1.35 5.20 
12.3 

l\LXN 0.47 0.38 0.41 0.34 , -1.07 8 0.88 8.86 

NTH 0.8\ 0.82 0.55 0.50 0.45 , 1.26 4 .61 1.46 5.18 

SPA 0.73 0.62 0,63 050 0,59 0.70 , LSS 6 .84 L76 6.81 
14.5 14.0 

T II A 0.40 0.44 0.32 0.45 0.38 0.45 0.47 , -3.40 3 -2.59 7 

U. K. 0.76 0.66 0,46 0.47 0,52 0.78 073 0.47 , 0.86 3 .76 0.86 3.76 

U.S. 0.63 0.65 0.53 0.44 0.61 0.70 0.68 0.56 0.70 , 1.50 4 .67 1.69 4.03 

'" 



raol c ".IS f(I SI< a n(l I(c\Urn LnaractcrlSIi CS OllJlllcn:nt ~tOCl< Marl<cts ; Januarf I".,. · '~cmocr lUUJ, tlrn,sn " Crli N:ct,,·c 

GHI' Local 

FRA GER ITA J'" MXN NTH SeA T HA U.K. U.s. ME(%) SD(%! ME(%! SD~%! 

FRA 1 -0. 17 6.56 -0.12 6.26 

GER 0.94 1 -0.54 8.58 -0.49 8.35 

ITA 0.84 0.80 1 -0.45 6." _0.41 5.96 

JAI' 0.43 0.36 0.34 1 -0.15 6.16 -0.15 4.92 

MXN 0 .61 0.61 0.66 0.50 0.90 .. " 1.18 7.02 
NTH 0.91 0.89 0.80 0.41 0.10 -0.69 6.19 -0.63 6.53 

SI'A 0.86 0.85 0.19 0.35 0.65 0.81 -0.21 7.15 -0.18 6.41 

TIM 0.39 0.43 0.29 0.47 0.47 0.47 0.42 1 1.11 12.84 1.22 11.35 

U.K. 0.79 0.17 0.66 0.49 0.10 0.84 0.69 0.39 -0.43 4.53 -0.43 4.53 

U.S. 0.83 080 0.65 0.58 0.15 0.81 0.13 0.53 0.84 ·0.33 5.68 ·0.22 5.03 

The oorrc1alion matri~ is provided in GBP ""rms. 

ME and SD dcnOlc the mean return and standard dc vimion of returns. 



Table 4.C ,herage l'orHolio Wei ·hts ror Out-or·Sample I-'erioos: U.K .• 

Markel Minimum Variance I'ortfolio Tan 'cnCI' I'ortfolio 1\1inimom Variance I'ortfulio Tan 'cnn Purtfuliu 

FRA 0.0953 0.1445 0.1024 0.1668 
GER 0.1105 0.0713 0.0542 0.1090 

ITA 0.0611 0.0916 0.06 14 0.1080 

JAI' 0.1591 0.0141 0.2086 0.0549 

MXN 0.0160 0.0825 0.0356 0.0180 

NTH 0.1192 0.1020 0.1000 0.1260 

SPA 0.0413 0.1349 0.0377 0.1309 

THA 0.0075 0.0187 0.0152 0.0074 

U.K. 0.2276 0.1299 0.2199 0.1047 

U.S. 0.1625 0.2103 0. 1652 0.1744 

· Denotcs the II'·crage of 25 out·of-sample values 

Table 4.D ,hera e Oot-of-Sam Ie Performance Results o f the Ex-Ante In'·estment Strate ies: U. K.· 

Unhedged Aoprooch 

1\'I\'P CET 
I\U; (%) -0.74% ·0.62% 
SO (%) L~4% 5.57% 
SHI' -0 .11 -0.08 

· Ocnmc_ the average of25 out·of-sample values 

U.K. 
-0.81% 
4.1l2% 

·0.17 

Hedl!cd Approach 

I\IVP 
·0.58% 
4.1lIl% 
-0.11 

CET 
-0.64% 
5.41 % 
-0.10 

Table 4.E Dominance Analysis of the Oot-of-Sample Performa nce of the ~:",-,\ nle In'·estment StratCllies' U.K.· 

MVP 

CET 

U.K. 

MVl' 

CET 

U.K. 

MVI' 

" 9 

MVI' 

" 8 

en 

6 

Hedged Approach 

6 

U. K. 

" " 
U. K. 

17 

17 

Total 

2l 
J7 

" 
Total 

2l 
J6 

" · Oenotes the number of time. OUI of 25 oul-of-sample periods that Ihe left-hand-side strategy had a larger Sharpe Ralio than the 
strategy al too lOp. TIle "Total" column represents the sum of these numbers for each strategy. 
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An Investigation of Board-Registered CFP® Programs at Universities with InsurancelRisk 
Management Programs 

Stanley R. Adamson, James Philpot. and Kent Ragan 

Abstract 

We examine course requirements and faculty resources of departments offering both a 
major in insurance and a CFP® Board-registered fi nancial planning program. Because the 
financial services industry is becomi ng increasi ngly comprehensive, insurance students may 
wish to add an emphasis in financial plan ning. We fi nd that, given the overlap in requirements 
of the two types of programs, insurance students may add a fi nancial planning emphasis 10 their 
degree program with little marginal coursework. Universities offe ri ng both programs do not 
appear 10 strain their faculty resources. 

I. Introduction 

University insurance education programs conti nuall y evolve to reflect the dynamics of 
the industry. This has always been necessary, as the industry frequentl y adds new products 10 its 
offeri ngs. However, in the recent years following a long round of deregulation of the financial 
services industry, the insurance business has bro<tdened considembly 10 include other areas of 
fi nancial services; thus, insurance professionals now fi nd themselves involved in very diverse 
activi ties under the umbrella of financia l plann ing. In response to the need for broad, yet in­
depth education for such financial professionals, an increasing number of universi ty finance and 
insurance departments have designed curricula around the Certi fi ed Financial Pl anner® (CFP®) 
Board of Standards top ics list and registering these curricula with the CFP Board so that students 
quali fy 10 sit for the CFP examination. 

Just as changes in an industry typicall y raise concerns among industry partici pants as 10 
how the change will affect them and their fi rms, universi ty finance/insurance departments may 
have concerns about the addition of a fi nancial plann ing program or the modification of an 
existi ng program 10 include more coverage of the broad topics in fi nancial plann ing. Such 
concerns legitimately arise due to the specialization of current faculty, challenges in recruiting 
new faculty , insti tutional constraints on resource utilization, and uncertainty about how a new 
program will be received as well as how the new program will affect exist ing programs. In this 
study, we investigate United States colleges and universities that have both a CFP Board­
registered financial planning program and an insurance and risk management degree program. 
Specifically, we examine the faculty resources em ployed by universities with both programs. We 
consider number of fac ulty and their professional credential s. We a lso exami ne the degree of 
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overlap between the twO programs. Specificall y, we describe the courses necessary for a student 
majoring in risk management/insurance to complete Ihe financial planning program. 

II. University Insurance Education 
The insurance industry is a leader in req uiring and offering opportunities for conti nui ng 

education for its profess ionals. However, historically, the in surance industry (in particular its 
dis tribution aspect) has relied heavily on on-Ihe-job or in-house training and proprietary 
insurance pre-licensing schools to provide in itial education for personnel. T raditional university 
education of agents was not common, but university program s had educated many non-agent 
insurance industry professionals. Dorfman ( 1990) exami nes the role of insurance courses in an 
undergraduate business curricu lum, noting that II mi nority of Million Dollar Roundtable 
members (nationwide top insurance sales persons) were college graduates, and a very small 
minority of those graduates were insurance majors . Dorfman cites two potential reasons for a 
lack of undergraduate insurance education: AACS B Internat ional' s emphasis on a broad 
approach to business education, and the tendency to shift speciali zed study to graduate schools. 
He al so addresses criticisms that insurance is too narrow a field to merit much academic study at 
the undergraduate level. For example, Dorfman notes that even the term "risk management" is a 
misnomer, as his experience suggests that firms heavily rely on in surance in their ri sk 
management programs. In a way, the crit iques and Dorfman 's response to them renect the 
broadening nature of the insurance and financial planning industry and academe's response to 
that change. 

Integration of New Programs 

Prior work has addressed the effects of changes in finance curricula in resJX>nse to 
industry standards. Speci fi call y, these s tudies ex amine the incorporat ion of profess ional 
certification standards into fi nance curricula, foc using on the implementation of the standards 
and the effects on existi ng programs. For example, Hami hon and Marshall (1987) note that most 
finance programs can add content in support of students' pursuit of the Chartered Financial 
Analyst designation to existi ng courses without much diffi culty. Later, Charleton and Johnson 
( 1999) survey fi nance depart ments that o ffer courses of study for the Chartered Fi nanci al 
Analyst® (CFA®) designation. They note that finance departments add ing CFA-related content 
to their program s reported increased student interest in the finance major and increased 
placement opportunities for students. Genera ll y, departments noted synergistic effects of 
incorporating CFA content. 

The CFA results arc noteworthy because, as Hamilton and Marshall note, few curricular 
and faculty changes are requi red to implement that program of study. The addit ion of a fi nancial 
planning program to an existing insurance major is another matter, as it may require additional 
courses and facult y resources, and it may allract students from the insurance major to the 
financial planning major. As of March 2008, the American Risk and Insurance Assoc iation 
reJX>rted 51 colleges and universities in North America that offer programs in insurance and/or 
risk management. At the same time, the CFP Board of Standards reported over 90 registered 
university programs that lead to a degree in financial plann ing. (Graduates of programs 
regi stered with the CFP Board au tomaticall y meet education requirements to sit for the CFP 
Certification exami nation.) As of March 2008, there were len uni versities with both an insurance 
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major program and a CFP Board-registered fi nancial planning program. Table I lists these 
programs. 

When a new program is added to a department's offerings there are often concerns about 
effects on resource allocation and the potential for ;'cannibalistic" effects on the department ' s 
older offerings. Regarding resource allocation, perhaps the biggest concern is the specialization 
of department facul ty, Insurance is a very specialized fie ld, and it is ]X)ssible that either an 
insurance fac ulty member may need sign ificant re-tooling in order to effectively teach 
specialized topics in the broader field of fi nancial planning, or new facul ty may need to be hired. 
Either option stretches departmental resources. Thus a question arises: How do these 
departments deploy faculty, and what is the mix of faculty qualifications with in n depnnment? 

Another concern is the possibility that a new fi nancial planning program may 
inordinately drnw students from the insurance program. This is a very real possibil ity becnuse of 
disparate projected job growth rates in these two areas. Accordin g to the Bureau of Labor 
Statistics' Occupational Outlook Handbook 2007, the job categories of "financia l analysts and 
personal financial advisors" is projected to grow by 37% over the decade 2006-20 16, a rate BLS 
calls "much faster than average." On the other hand, insurance sales agent positions are 
expected to increase by 13% over the same period, or "abou t as fas t as average." While the 
percentage growth rates may not be indicative of actual job growth in terms of total employment 
(The Bureau of Labor Statistics reports 436,000 persons employed in insurance sales compared 
to 147,000 employed as financial analysts and personal fi nancial advisors.), studellls and career 
counselors mny be influenced by the growth rnte di sparity in makin g career decisions or giving 
career adv ice. Thus students may cite the pOlential di sparity in placement opportunities in opting 
for the new financial planning major over the insurance major. 

Institutional factors may mitigate any potential migrat ion of studellls from the insurance 
program 10 financial planning. For example, many insurance companies and industry groups 
have continually been generous supporters of insurance major prog rams at universi ti es, Thi s 
support includes general financial support, support for specific faculty positions and support for 
scholarshi ps. In the cases of the latter two types of support, departmelll positions and 
scholarshi ps are specifically dedicated to insurance facu lty and students majoring in insurance. 
Thus, if a student opts for a financial pl ann ing major, that student may forego significant 
opportuni ties with regard to financial aid. Given the possibilities for "major cannibalism" and 
instituti onal constraints of student financial aid, another question arises: How can a student 
major in insurance and still be effectively educated as a financial planner? 

Ill. A Look at the Programs 

We examine the ten universities that have programs in both insurance and financial 
planning. We collect data from the programs, their course offerings and requi rements and 
fac ulty information from the universities' respective web sites during the spring semester of 
2008. Not surprisingly. there is considerable variation in what and how informati on is reported 
on the universities' web sites. so we base our discussion and findings on what is available. 
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Faculty Resources 

Table JJ shows descripti ve data for fac ulty in the ten departments. We count onl y those 
faculty identified as teaching in either the insurance or financial planning program or both. 
Some of these departments are very large and include many fac ulty members specializing in 
corporate finance. financial institutions and other special ties. In some cases, a particular facu lty 
member is listed as teaching in both programs, so that indi vidual is counted each way, but that is 
a small number of cases. The fi rst noteworthy find ing in Table" is, in surance and fi nancial 
planning programs use approximately the same number of fllculty members. This may indicate 
that an otherwise small fin ance departmenl with a heavy concentration of speciali zed insurance 
faculty may need to add positions in order to adequll tely cover the financial planning offerings. 
In each program, o n average. 72% of the facul ty members hold doctoral degrees. 

Another interesting finding in Table II has 10 do with reported professional certificat ions 
held by the faculty members. or the fac ulty members, in either program at all the uni versities, 
only four report holding the CFP certification, and all four of these are listed as faculty teachi ng 
in the financial planning program, as opposed to the insurance program or both. Conversely, 
insurance certifications are more prolifi c, and fac ulty members holding insurance certifications 
teach in each of the two programs at the uni versities. Not reported in Tabl e IJ, but of interest, is 
the typical course load of facu lt y at these universities. Of the ten universities, six had a 
maxi mum faculty load of three sections per semester, three had a four-course maximum load, 
and one had a facu lty member teaching six sections. 

We note that it is possible and even common that required courses in an insurance major 
or a financial pl ann ing major might not be taught within a single department. For example, tax 
planning may be taught in an accounting department, estllle planning may be taught in a busi ness 
law department and employee benefits may be taught in a management department. In such 
cases, fewer resources are required of the major department, and teaching burden is shifted to the 
outside department(s). In most cases, the o utside department welcomes the additional students, 
but might object to the increased enrollment if it hampers the outside department's abi li ty to 
serve its own major students. The alternati ve, however, is replication of courses already taught 
by outside departments, which is inefficient and also generally opposed by the outside 
departments. 

Course Offerings and Requirements 

The typical insunmce major program includes a business administration core curricu lum , 
major required courses, major menu courses (students choose from a list), and electives . Typical 
major required courses incl ude: Principles of Insurance, Li fe/Health, Property/Casualty (some 
programs may break the material into courses in personal lines and commerc ial lines), Ri sk 
Management, and Employee Benefi ts. Typical major menu courses include: Tax Pl anning, 
Personal Selling, Insurance Law, In vestments, Financial Planning, Financial Counseling, 
Actuarial Science. Estate Planning. and advanced courses in property and life insurance. 

In order to be registered with the CFP Board, a financial planning program must offer a 
prescribed course of study that covers the 89 IOpics on the current CFP Certification Ex ami nation 
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topic list. The topics are divided into seven areas: financial plann ing principles, in surance 
planning, employee benefits planning, retirement planning, investme nts planning, tax. planning, 
and estate planning. Generally, registered programs cover the requi red topics in six or seven 
required cou rses (whose titles closely match the seven topic areas) and the prerequisites for those 
courses. In addition, some programs require an integrati ve, case-oriented ;;capstone" course in 
financial planning. 

Because many of the required courses in financi al plann ing are contained in insurance 
major requirements or major menu requirements, or are acceptable as electi ves for a student 
majoring in in surance, it may be possible for a student to major in insurance and complete 
required coursework fo r a financial planning program with min imal extra coursework. This has 
obvious advantages for students, as they can broaden their education and their employment 
prospects considerably with minimal extra cost. It also allows an insurance major student 10 
pursue preparation for a career in financial planning while remaining eli gible for scholarships 
designated for insurance majors onl y. There is an advantage for departments offering both 
programs, as well, in that counseling a student into such a course of study minimizes the 
cann ibal ization problem. Table III shows marginal courses that, when coupled with an insurance 
major, will allow students from the respective institu tions to meet CFP exam education 
requirements. 

A stronger comparison of the two types of programs could be made by comparing the 
specific learning objectives and learning outcomes of these two tracks. Howeve r, not all of the 
programs we exam ine publish their learning objecti ves and outcomes. 

IV. Conclusion 

In this paper we disc uss how financia l deregulation has changed the financia l landscape. 
and the concomitant evolution of finance curricula. Specificall y, we explore the schools that 
offer both insurance majors and a CFP Board registered financial planning program. A number 
of the required and electi ve courses in an in surance curriculum (l ife insurance, employee 
benefit s, eslate planning) are useful in meeting the necessary requirements to sit for the CFP 
Exam ination. In ex ploring 10 such schools, we find that students may supplement an insurance 
major with a financial planning major by completing as few as three additional courses. With 
proper advisement, students could successfully complete both programs; the areas most 
commonly lacking in the former and required in the latter are estate planning and taxation. 

Some schools have approved CFP-admi nistered courses supplemental to the insurance 
major in order to sit for the CFP exam. And. other schools requi re almost the entire financial 
planning curriculum in addition to the insurance major (such financi al planning programs are in 
one college while risk management and insurance is in the College/School of Business). Ideas 
for further research include historical analyses of pro gram enrollments, the 
cannibal izing/synergizing effect on insurance programs and cou rses when financia l plann ing 
program s arc introd uced, placement and career records of graduates, and the industry financial 
support of programs. 
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Table I 

Universities having both an undergraduate program in insurance/risk management and a CFP 
Board-registered financia l planning program 

Appalachian State University 
Ba ylor Uni versity 
California State University - Fu llerton 
Uni versity of Central Arkansas 
Uni versity of Georgia 

Table II 

Mississippi Slate University 
Univers ity of Nonh Texas 
Ohio State Uni versity 
Virginia Commonwealth University 
Univers ity of Wisconsin - Madison 

Descriptive data for faculty in insurance and financial planning programs at ten uni versities that 
have both programs, Spring 2008 

Insurance Pro<> rams Financial Plannin n Pro<>rams 

Number of Faculty 36 32 

Faculty with Doctorate 26 (72%) 23 (72%) 

Faculty with C FP Desi,gnation 0 (0%) 4 (1 3%) 

Faculty with Insurance Ceni fi cation 
(CLU, CPCU. etc.) 7(1 9%) 5 (16%) 

Faculty with Other Ceni fi cation 
(C PA, CFA, etc.) 2 (6%) 3 (9%) 
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Table III 

Marginal courses required beyond requirements for an insurance major in order to meet 
requirements to sit for the CFP Certification examination at 10 un iversit ies, Spring 2008. Hou rs 
are additional to the requirements for a major in insurance; when an insurance program has free 
e lectives, the addilion to a student 's 10lal degree hours wi ll be less. In some cases, an 
assumption is made about menu courses taken in the insurance major. 

University Additional Courses 

Appalilchian State University Estate Planning 
Retirement and Employee Benefit Planning 
Two of Individual Income Taxation, Survey of 
In vestments, and Financial Planning (one of 
these must be taken w ithin the insurance 
program) 

Baylor University Introduction to Personal Financial Planning 
Investment Analysis 
Personal and Business Tax Plann ing 
Seminar in Personal Financial Counseli ng 

Californ ia State Uni versity - Fullerton Introduction to In vestments, Real Estate 
Investment Analysis , Reti rement and Estate 
Pl anning, Advanced Investme nt Analysis, 
Options and Futures, or Investment 
Management 

University of Central Arkansas Individual Taxation 
Advanced Income Tax 
Estate Planning 

University of Georgia Students may complete a Family Financial 
Pl anning Certificate by taking fi ve 5-day 
courses and one 6-day course to become 
eligible to si t fo r the CFP@exam 

Mississippi Stale University This degree program combines Risk 
Management/Insurance and Financial 
Pl anning. 
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Table III, continued 

University Additional Courses 

University of North Texas Students may complete a Family Financial 
Pl ann ing Certificate by taking five 5-day 
courses and one 6-day course to become 
eligible 10 sit for the CFP@ exam 

Ohio State University Intermediate Microeconomics 
Intermediate Macroeconomics 
Introduction to Financial Institutions and 
Markets 
Computerized Manage ment Infonnation 
Systems 
Bank Administration 

Virginia Commonwealth University Securi ty Analysis and Portfolio Management 
Employet:: Bt::nt::fi t Plalillilig 
Tax Accounting 

University of Wisconsin - Madison Students may complete the preparation 
program for the CFP@ exam or a Consumer 
Science Major with Concentration in Personal 
Finance by completing nine program-specific 
courses, three hours of electives, 18 credit 
hours of supportive courses (which may 
include six hours - Principle of Risk 
Management and Employee Benefits - from the 
insurance program), and nine credit hours from 
a re lated discipline (which may include six 
hours - Property Risk Management and Li fe 
and Health Insurance - from the insurance 
program), 
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Abstract 

WACC Misunderstandings 
Dean Joh nson and Howard Qi 

The Weighted Average Cost of Capi tal (WACC) has become a standard tenn and toot in 
finance. Given its broad acceptance and use, indi viduals are tempted to apply the WACC 
method without critically consideri ng its theoretical fo undation. Specifically, this study explai ns 
two common misu nderstandings about the WACC method found in industry, literature and 
textbooks. First. decision makers view the WACC approach as valid on ly when the capital 
structure does not change. This is not a true restriction on the appli cation of WACC. Second, 
many individuals and textbooks view WACC as the appropriate discount rate for NPV 
calculations if the project has the same risk and leverage as the mother firm without considering 
the investment horizon of the project. As shown, this can lead to faulty capital budgeting 
decisions. As such. this paper joins a small but growing stream of research in cri ticall y 
examining capital budgeting tools. It serves as a warning to practitioners in the use of WACC 
and wakeup call for academics in the instruction of WACC. 

I. Introduction 

The weighted average cost of capita l (WACC) approach plays an important role in capi tal 
budgeting. It has been convenientl y used in industry and academia in two major situations. 
First, when the present value of a fi rm is known, WACC serves as a steppingstone to back out 
the required return on equity r£ (or equity beta Pd li S a function of the current leverage ratio I and 
the opportunity cost of capital rA (or the asset re turn if the firm were a ll-equity financed). 
WACC can estimate the new required eq uity return for changes in firm leverage or the interest 
on debt rfJ. Second. if a new project or expansion of the firm with si milar business risk and 
capital structure is proposed, the WACC of the mother firm would be the correct discou nt factor 
for finding the present value of the fo recasted cash flows. Since these two applications are 
intrinsically consistent with each other, we will mostly focus on the second to explai n two 
common pitfalls regardi ng the WACC. 

In making capital budget ing decis ions regarding a project, traditional methodologies 
include discounting the forecasted cash flows by the WACC and the adjusted present APV 
approach proposed by (Myers, 1974).3 The APV approach is also referred to as the valuation­
by-components method si nce it treats the total firm value as two components bundled together: 
the unlevered firm value (V) and the present value of the tax shields (Myers 1974; Brealey, 
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J The adjusted present value (APV) method says that the levered finn's va lue is equal to the unle\'ered firm value 
plus the prescnt value of the tax shields. It is the application of the value additivity principle. 
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Myers and Allen, 2(05).4 It is common wisdom that the APV method appl ies 10 constant debt 
level wh ile the WACC method applies to cOllstallt leverage rat io situat ions (Brealey el. a/., 2005; 
Ehrhardt and Daves, 1999). Alternatively one can use the cash now to equity (l-T E) method to 
discount the cash flows to equity holders by the requ ired equi ty rate of return and then add the 
debt value. Both the FrE and APV are the direct invocat ion of the fundamental principle of 
value additivity. s 

(Booth, 2(02) clai ms one can always fi nd a WACC by di scount ing the relevant cash 
flows 10 get the known present value of the firm. In other words, WACC is II secondary concept 
which is useful only when the present value of the firm is known and a similar firm (or project) 
is 10 be priced. Thus, at least in cllpi tal budgeti ng decisions, one can use the ex isting firm's 
information 10 find the WACC and use it to price a proposed project. 

Give n the intuitive appeal of the WACC approach. however. one can easily fa ll victim 10 
a few pitfalls. Apart from a few well elaborated pitfalls in (Booth , 2(02), in this paper, we 
ex plain two common misunderstanding and misuse of the WACC approach found in industry, 
literature and textbooks. 

II. The WACC Approach and Common Misunderslandings 

The WACC plays a central role in capital budgeti ng fo r its convenience and conceplUally 
straightforwardness . However, its applicatioll is far more complex than it appears on the surface. 
We begin Ihis section by tackling the fi rst mi sunderstandi ng. Namely, it is commonly believed 
and taught that the WACC method is valid only if the fi rm 's capital structure is constantly 
rebalanced ( Brealey el. 0/,. 2005). However, th is concept is not enti rely accurate. 

J. Pitfall J - "the lV ACC approach is ralid ollly whell the capital structllre does 1I0t challge" 

The understanding that the WACC approach is valid only when the firm constantly 
rebalances its capital structure is widely held in the research literature and by many popular 
tex tbooks. For example, see (Ruback, 2002), (Fern andez , 2004), (Srealey el. a/. , 2005), and 
(Brigham and Ehrhardt, 2004). However, this understandi ng is seriously flawed. 

The role of WACC is similar to that of the bond yield-to-maturity which is a flat rate that 
generates th e same market bond price when applied to every cash flows of the bond. Bond yield­
to-maturity is aClUally the cash flow-weighted geometric average of the underlying spot rates. 
Since the spot discount rates are not observed, and in general, different cash flows are subject 10 
different spot rates, bond yield-to-maturity becomes a convenient simple measure su mmarizing 
the spot rates. No matter how different the underlyi ng spot rates are. given the cash flows (Le., 
the weights), there always exits one corresponding yield-to-mat urity to allow us to arrive at the 

4 Whether the APY approach is appropriate for growth firms is currently under debate (Fern~ndel . 2004. 2005. 
2006; Cooper and Nyborg. 2006; and Ficten i/. (1/ .. 2(05). This ongoing debatc centcrs on thc corrcct metllod of 
estimating the prcsem valucof thc tax shields. 
, (Rub~ck. 2002) proposed the capital cash flow (CCF) valuation method. Ruback considers the c~sc where debt 
varies in proportion with tile tot~l firm value (i.e .. constant1everage), thus the discount rJte for the risky t~x shields 
is the asset r~le of return rA' He pro\'ed and showed with examples that valu~t ion by WACC and CCF yields tile 
samc rcsults. Thus. in this paper. wc focus on thc WACC and APY approaches. 

n 
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same market bond price. The WACC serves exactly the same purpose when we deal with valuing 
a firm or a project. 

Rather than depending on the changes in capital structure, the WACC actually depends 
on the future capital structures the investors are expecting. This understanding is important 
because it implies that a changing capital structure does not inval idate the WACC method if 
those changes are the consequences of the same debt policy. 

To illustrate thi s poi nt, we compare two different capital structure policies. In each case, 
the WACC method is valid when it is properl y used. Suppose the firm 's free cash flow FCF is 
perpetual , debt interest is TD, corporate tax rate is T, oppon unity cost of cllpital is TA, firm value is 
VI. and the debt 's market value is D. Assuming away bankruptcy and financial distress costs, if 
the finn maintains a constant leverage rat io, then the WACC is (See Appendi x A.I) 

D 
WA CC = T",- Tvr x --- = TA- TvTX/, (I ) 

D+E 
and the implied expected rate of return on equ ity is given by 

(2) 

Eq . (2) is commonl y called the MM Proposition II . 
For finn following a constant debt policy, the proper discount rate becomes (See 

Appendix A.2) 
(3) 

Eq . (3) was proposed by Modigliani and Miller. If we force IVA CC = r in (3), then the unlevered 
expected equity return is gi ven by 

D 
Tt' = TA + (r.~ -rI)XI - T)'E' 

Eq. (4) is sometimes referred to as the Hamada formula. 

(4) 

Formulae in (I ) and (3) clearly mean that as long as the firm commits 10 the same capital 
structure (or debt) policy, the WACC approach is al ways valid. Thi s claim holds true 
independent of whether the fi nn keeps a constant leverage ratio or not. 

2. PitJall2 - Fillite project life 

The second WACC pitfall is a more serious inaccuracy . The WACC has been used to 
valuate a project independent of the project' s life, e.g., (Ruback, 2(02), which can lead to crit ical 
errors. To avoid this pitfall , one needs 10 understand the fundamentals of the WACC 
methodology. 

When a new project with sim ilar business risk is to be financed with the same capital 
structure policy as that of the mother fi rm, it is generally beli eved that the WACC method 
provides the correct pricing approach. In other words, the forecasted cash flows from the 
proposed project can be discounted at the mother firm 's WACC to find the project's NPV. 
Appl ying the NPY ru le, one makes a deci sion on the proposed project. 
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However, this is in correct if the proposed projects have differing finite lives. In 
part icular, we wish to show that the WACC and the APY methods normally do not agree with 
each other when the projects have finite lives. We use the fo llowing example to demonslrate our 
point. 

Suppose ABC Inc.'s WACC is 9 percent and it fo llows constant debt policy. The firm 
decides to valuate a project of four years financed with constant debt D = $50K at an annual 
interest rale Ro = 6%. Further suppose that the opportunity cost of capital implied by Eq. (3) is 
R" = 12.8%. Table I shows the NPY of the project is $O.9K. Both Panels A and B, with the 
WACC and APY methods, respcctively, agree with each other. 

However, with the same set of parameters, if the firm is to val uate another project with a 
different life, then the WACC and APY methods will di verge. Table II shows the results for a 
projcct of six years. The WACC approach (in Panel A) accepts the project with a positive NPY = 
$O.3K, while the APY method (in Panel B) rejects the project with a negative NPY = - $O.4K. 
Had the parameters been such that the two methods agree in Table II , then they would nOI have 
agreed in Table I. 

The point we wish to make is twofold. First. the two valuation methods typically do not 
agree with each other as the project's life vanes. Second, if the WACC method yields the correct 
answer (Le., when it agrees with the APY method) for certain project horizon, then one can 
expect it to be invalid for olher horizon s. The second point is important because it does recognize 
that the WACC approach can be valid in a special case6 even if the project's life is finit e. 
Conceptually, this is in contrast with some traditional views, for example, (Ard itti, 1973) claims 
that the WACC method is valid only for perpetuities. 

III. Conclusions 

WACC has been and will continue to be a mainstay of corporate finance. This paper 
joins a small body of research exami ning the relationship between valuation approaches and their 
advantages/d isadvantages. In particular, we documents two WACC misunderstandings. 
Namely, the viewpoint that WACC is limited in its applicat ion by the capital structure policy of 
the firm and the mother firm WACC can be appl ied to projects with differing finite li ves. Going 
forward, practitioners and academics should be more measured in the application and instruction 
of WACC principles. 

6 1n our casco t he validity of the WACC approach requires not only the proposcd projcct"s business risk ~nd c~pital 
structure policy match those of the mother firm. but also the horizon structure ofthc two must match as well. 
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Table 1. Valua ting a four-year project fina nced with constant d ebt . The numbers are in 
thousands of dollars. Panel A shows the valuation process using the WACC approach . Panel B 
shows the same analysis using the AP V method instead. Tlte parameters (i.e., WACC, No, N", 
debt level and corporate tax rate) are chose n such that the two methods yield the same result. In 
this case, both wou ld accept the project w ith the same NPV = $O.9 K. In Table II , we show that 
w ith the same parameters, these two methods will normally give different answers. Tables I and 
II demonstrate that there is no sin gle set o f parameters that can make the WACC and the APV 
methods agree with each other as the project horizon varies. 

Panel A. T he W ACe method. 
J.'or&'dst 

Year 1 2 3 4 

1 Sales 90 95 102 11 2 
2 Cost of goods sold 62 64 65 72 

3 Depreei;ll ion 9.9 10.6 11.3 11.8 

4 EBIT (\-2-3) 18. 1 20.4 25.7 28.2 

5 Tax (EB IT * 35%) 6.3 7. 1 9.0 9.9 

6 Profit after tax (4-5) I 1.8 13.3 16.7 18.3 

7 Investment in fixed assets 14.6 15.5 16.6 15 

8 Investment in working capital 0.5 0.8 0.9 0.5 
9 Free cash flow (6+J-7-8) 6 .6 7.6 10.5 14.6 

10 PV Free cash flow, years 1-4 30.9 (discounted at WACC _ 9%) 
II Initial inveslment 30 

12 Project 's NPV (I (}..ll) 0.' 

Panel B. The AP V method. 
1 Free cash flow 66 76 10.5 14.6 

2 PV Free cash flow. years 1·4 28.1 (discounted at Ra = 12.8%) 
3 Debt 50 50 50 50 

4 Interest (at 6%) 3 3 3 3 
5 Tax shield (interest · 35%) 1.05 1.05 1.05 1.05 

6 PVoftax shields at Rd = 6% 2.8 
7 Initial investment 30 

8 Project 's NPV (2+6 -7) 0.9 



Joon son and Qi -- WACC Mi sunde1'Slalldings 

Table II . Valuating a six-year project financed with constant d ebt. The numbers are in 
thousands of dollars. Panels A and 8 show the valuation process using the W ACC and APV 
approach, respectively. The parameters (i.e., WACC, ND , N,,, de bt level and corporate tax rate) 
are the same as in Table 1. The initial investme nt is assumed to be $44.8K in this case. The 
WACC approach (in Panel A) results in a posit ive NPV wh ile the APV method rejects the 
projcct with a negative NPV cqual to - $OA K (i n Panel 8). We use Tables I and II 10 show that 
there is nonnally no single set of parameters that can make the WACC and the APV methods 
agree wi th each other as the project horizon varies. 

Panel A. The W ACC method. 
Forecast 

Year 1 2 3 4 5 6 

1 Sales 90 95 102 112 123 135 
2 Cost of goods sold 62 64 65 72 88 103 

3 Depreciation 9.9 10.6 11.3 I 1.8 13.1 9 

4 EBIT (1-2-3) 18.1 20.4 25.7 28.2 21.9 23.0 
5 Ta)l (EBIT · 35%) 6.3 7.1 90 9.9 7.7 81 

6 Profit after tax (4-5) 11.8 13.3 16.7 18.3 14.2 15.0 

7 Investment ill fixed assets 14.6 15.5 16.6 IS 13.9 13.9 
8 Investment in working capital 05 08 0.9 05 04 04 

9 Free cash tlow(6+3-7-8) 6.6 7.6 10.5 14.6 13.0 9.7 
10 r v Free cash !low. years 1-4 45.1 
II Init ial in\'estment 44.8 (discounted at WACC:: 9%) 
12 Project 's NPV (10-11) 0.3 

Panel B. The APV method. 
Free cash flow 66 76 10.5 14.6 13.0 97 

2 PV Free cash !low. years 1-6 40.0 (discounted at Ra -;:; 12.8%) 
3 D<bl 50 50 50 50 50 50 
4 Imcrcst (at 6%) 3 3 3 3 3 3 
5 Ta)l shield (imcrcst · 35%) 1.05 1.05 1.05 1.05 1.05 1.05 
6 PY of tax shields at Rd:: 6% 4.4 
7 Ini tial investment 44.8 
8 Project's NPV (2+6-7) 0.4 
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Appendix 

A. WACC, A ... V and Capital Structure Policy 

A.I. COlIStallt Le~'erage 

Assume the firm follows a debt policy of maintaining a constant leverage ratio forever. 
The tax shield each year rnDT shall fluctuate with firm value VL, given the debt policy.7 As 
argued in (Ruback, 2002) in the spi rit of thc APV approach, the proper discount rate is the 
opportunity cost of capital rA (also referred to as the asset return) for both FCF and the tax 
shields. Therefore, the finn value is given by 

V _ FCF + r/JDT , -
rA rA 

(A I) 

Since the cash flows are not cons.tant, it is important to view them as the expected 
amounts. According to the WACC methodo logy, we have 

V
L 

= FCF + r/J DT :::::: FCF (A2) 
'A 'A WAce 

Eq. (A2) says that instead of valui ng each cash flow weam separately, one can gross up 
the tax shields in an overall discount factor called WACC such that we will anive at the same 
firm value VL. Therefore, to sat isfy Eq. (A2), WACC must take the followi ng fonn, 

D 
WACC = I"A - I"OTX-- = I"A - rOTx/ . (A3) 

D + £ ' 
D 

where l = - is the leverage ratio. According to the definition of WACC, 
V,_ 

D E' 
WACC=ro(I - T)--HE--, (A4) 

£ '+0 £+D 
where E is equity value and rE is the required rate of return on equity. Eqs. (A3) and (A4) imply 
that the equity holders wou ld req uire a rate of return given below, 

D 
rE=rA+(rA - ro )£,. (AS) 

Eq . (A4) and (AS) are (I ) and (2) in the paper, respectively. Eq . (AS) is the familiar MM 
proposition U. As long as the fi rm does not deviate from its capital structure policy, the dcbt­
equity ratio will remai n constant, and thereby rE will remain the same as time goes. 

A.2. COlIStalit Debt 

If the fi rm mai ntai ns the same debt leve l D in dollar amount, then the debt and the 
associated debt tax sh ields are certain cash flows. The proper di scount rate for the tax shields 
becomes the cost of debt I'D. Following the APV spirit, the firm value is given by 

V
L 

= FCF + roOT = FCF + DT. (A6) 
rA 1"1) rA 

Rewrite Eq. (A6), 

7 The firm can lose part of or the entire tax shield if it docs Iwt havc c{}()ugh incomc to deduct tax interest payme nts. 
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And by the definition of the WACC methodo logy, 
FCF FCF 

r...( I- lr) WACC ' 

Thus the proper discount rate is 

(A7) 

(AS) 

r= WA CC=r ... (I - lr). (A9) 

Eq.(A9) was proposed by Modigliani and Miller. Combining Eqs. (A4) and (A8), we have 
D 

rE=rA+(rA-rDXI - r)-. (A 10) 
E' 

Eqs. (A9) llnd (A 10) are (3) and (4 ) in the paper, respectively. Eq. (A W) is someti mes 
referred to as the (Hamada, 1972) formu la. Comparing Eqs. (AS) and (A I 0), one can see that rt­

is hi gher in the constant leverage ratio case given everyth ing else being equal. This is because 
the present value of the tax shields is worth less when di scounted by "A in Eq. (A2) rather than a 
lower rate of rD in Eq. (A6),8 and equity holders bear thi s reduction in firm value, implying a 
higher expected equity required rate of return. 

A major difference between Eqs. (AS) and (A 10) is that rt- in (A 1 0) changes over time 
due to a changing debt-equi ty ratio because the finn does not continuously rebalance its capital 
slruclUre. 

S See (Cooper and Nyborg. 2006). 
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Abstract 

An Option Valuation Analysis of the Value of Tax Shields for Risky Debt 
Torn W. Miller 

Several different models for the appropriate di scount rate for the tax shi elds and the 
present value of the tax shields resulting from the use of debt have appeared in the finance 
literature. This research uses an option valuation framework to develop models for the 
appropriate discount rate fo r the ri sky tax shields, the present value of the tax shields, and the 
probability of default resulting from the use o f debt. Relationships between cash flows and their 
present values for finns with constant, perpetual growth are developed. The reinvestment 
required to support the constant, perpetual growth is incorporated in the expressions for the 
relationships between cash flows and present values. Thi s analysis using option valuation theory 
and relationships between cash flo ws and their present values provides a framework for unifying 
the major apparently di ss imilar results for the appropri ate discount ratc for the tax shields and the 
present value of the tax shields that have appeared in the fi nance li terature. 

I. Introduction 

Different models for the appropriate discount rate for the tax shields and the present value 
of the lax shields resulting from the use of debt have appeared in the finance li terature. This 
research use s an option valu.ation framework to develop models for the appropriate discount rate 
for the lax shields, the present value of the tax shields, and the probability of default resulting 
from the usc of debt. Analysis using option valuation theory provides a framework that unifi es 
the major apparently dissim ilar results that have appeared in the fi nance literature. Section 2 of 
the paper presents the major models for the appropri ate di scount rate for the tax shi elds and the 
present value of the tax shields resulting from the use of debt that have appeared in the finance 
literature. Models showing the relationships between cash flows and present values are 
developed in Section 3. Section 4 applies opt jon valuat ion analysis to securities that are claims or 
options on the value of the finn. In this formu lation, the underl ying asset for the contingent claim 
is the value of the finn 's operati ng assets. Debt and equi ty are valued as contingent claims on the 
value of the firm 's operating assets. In Section 4, the option valuation model is developed when 
there are no taxes. Section 5 extends the models of Sect ion 4 to a business environment with 
taxes. This section provides a framework fo r unifying the major results for the appropriate 
discount rate for the tax shields and the present value of the tax shields that have appeared in the 
finance literature. A numeri cal illustration of the relationships between the relative amount of 
debt and the probability of default , the beta coefficient for ri sky debt , the appropriate discount 
rate for risky debt and ri sky tax shields, and the present value of the tax shields is presented in 
Section 6 and the accompanying tables and fi gures. Section 7 provides 
a summary of the results of thi s study and co nclusions with respect to the major model s for the 
appropriate discount rate for the tax shields and the present value o f the tax shields resulting 
from the usc of debt. 

Tom W. Miller is Professor of Financc in thc Michael J. Coles College of Business at Kennesaw State Univers ity in 
Kennesaw. Georgia 30144. The author can be contacted via email at lmiller@ kcnnesaw.cdu. 
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II. Pre\'ious Models for the Appropriate Discount Rate a nd the Present Value for the Tax 
Shields Resulting from the Use of Debt 

Some of the different models for the present value of the tax shie lds (VTS,o) resulting 
fro m the use of debt that have appeared in the fi nance literature are presented in this section of 
the paper. For companies with constant perpetual cash flows, the discounted value of the tax 
shields is given by (Modigliani and Miller 1963) 

( I ) 

where Do is the present value of debt, T c is the corporate income tax rate, and RF is the risk-free 
rate. 

Techn ically, VTS.O is not a cash flow 's present value. It is the difference between the 
present value of the tax stream for the company without debt which should be discounted at the 
unlevered cost of equi ty, Ru, and the present value of the tax stream for the company with debt 
which should be discounted at the levered cost of equ ity, RL• The difference between the present 
value of the tax stream for the company without debt and the present value of the tax stream for 
the company with debt provides the follow ing expression for the present value of the tax shields 
when there is constant, perpetual growth. 

TAX u., 

R, g 
(2) 

where TAX u.1 is the tax for the un levered fi rm for time I, T AX LI is the tax for the levered fi nn 
for time I , and g is the constant growth rate. For companies with constant perpetual growth, even 
though the present val ue of the tax shields is the difference between the present values of two 
different tax streams, its value is given by (Lewellen and Emery 1986; Fernandez 2002 and 
2004) 

(3) 

In this fo rmulation, this result does not mean that the unlcvered cost of equity is the appropriate 
discount rate for the tax shields. The cash flow stream being discounted here is larger than the 
stream of tax savings resul ting from the interest expenses . 

Another position holds that since the difference in the taxes is caused by the use of debt 
fi nanci ng, the risk of the tax saving from the use of debt is the same as the risk of debt and the 
discounted value of the tax shields due to interest payments should be calculated using (Inselbag 
and Kaufold 1997; Luehnnan 1997; Myers 1974; Ruback 2002) 

VTS •O (4) 
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where RD is the risk-adjusted required rate of return for debt. 

A different point-of-view is that the risk of the tax savings from the use of debt is the 
same as the risk of the taxes of the unlevered firm and the di scounted value of the tax shield due 
to interest payments should be calculated usi ng (Harris and Pringle 1985; Ruback 1995; Taggart 
1991 ) 

VTS .o (5) 

A variant of this model that treats the tax savings from the use of debt as having the same 
risk as the taxes of the unlevered firm is (Miles and Ezzell 1980) 

(6) 

In these models, there is disagreement about whether the appropriate discount rate for the tax 
shields is the ri sk-free rate, the ri sk-adjusted di scou nt rate fo r debt, or the discount rate for 
unlevered equity. There is also disagreement about how the numerator of the model for the 
presenl value of the tax shields should be formul ated. 

III. Relationships between Cash Flows and Present Values 
This section of the paper exami nes relationships between cash flows and Iheir present 

values for firms with constant, perpetual growth. Growth requires reinvestment. The 
reinvestment required to support the constant, perpetual growth is incorporated in the 
ex pressions developed for the relationships between cash flows and present values. The 
relationsh ips for free cash flows, requi red capital reinvestment, the present value of the 
unlevered firm, and the present value of the taxes fo r the un levered firm are presented. The 
relationships for debt cash flows, required debt re investment, the present value of the debt, and 
the present value of the interest also are developed. In addition, the relationships for equity cash 
flows, requ ired equity reinvestment, the present value of equity, and the present val ue of the 
taxes for the levered firm are provided. These relationships are used la ter in the paper 10 develop 
models for the present value of the tax shields resu lting from using debt. 

A. Free Cash Flows and Their Present Values 
For growing perpetuities, the free cash flows for the fi rm are 

FCF'+l = (1- Tc )· EBITl+l - g. BVC, (7) 

where FCFHI is the free cash flow for time t + I , T c is the corporate income tax rate, EBITl+1 is 
the earnings before interest and taxes for time 1 + I, g is the constant perpetual growth rate, and 
BVC, is the book value of capital at time t. The constant return on capital before taxes is defined 
as 
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ROC 
EBIT", 
BVC, 

The constant reinvestment rate for capital is defined as 

b
u 

= g·BVC, 

EB IT,+, 

which implies that 

and 

FCF,+, = (I - Tc)· EBITH' - bu . EBIT,+, . 

(8) 

(9) 

( 10) 

( II ) 

bu denotes the rei nvestment rate for the unlcvered firm. The growth rate is related to the 
re investment rate fo r capital and the return on capital by 

g = bu . ROC 
g. BVe, . EBIT,+, 

EBITH' BVC, 

and the reinvestme nt rate for capital is related to the growth rate and the return on capital by 

b =-.L 
u ROC 

which shows that the free cash now is 

FCF'+1 = (1 - Tc )· EB IT1+1 -( R~C) · EB IT' +l . 

The present value of the free cash flows at time t is 

(1 - Tc )·EBIT,+l -("Ric). EBITH' 

Ru -g 

where the present value of the earnings before inte rest and taxes is given by 

V EBIT.I 

( 12) 

(1 3) 

( 14) 

(15) 

( 16) 
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The laxes for the unlevered firm for lime I + I are 

( \ 7) 

and their present value at time t is 

( \8) 

B. Debt Cash Flows and Their Present Values 

For growing perpetuities, the debt cash flows for the debt holders are 

( \9) 

where OCF"' I is the debt cash flow for time t + I , INT!+-I is the interest fo r time t + I, g is the 
constant perpetual growth rate, and avo! is the book value of debt at time 1. The constant return 
on debt is defined as 

RO~ = lNTH! . 
BVO, 

(20) 

The constant reinvestment rale for debt is defi ned as 

where bo denotes the reinvestment rate for the debt holders. The growth rate is related 10 the 
reinvestment rate for debt and the return on debt by 

which implies that 

g. BVO, = b l) · INT,+! (23) 

and 

DCF'+1 = [NT,+-! - bl) · INT, +-! :::: (l - bl»· INT,+-!. (24) 

Since the reinvestment rate for debl is related to the growth rate and the return on debt by 
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b ~-g­
I) ROD ' 

The present value of the debt cash flows at time t is 

Voc,., ~ OCF .. , ~ Htcml],NT,., [ I-(-g ll · (~l~[, -(-g ll· v,~., 
R I}-g R p g ROD R p-g ROD 

where 

INT'+I V ~--
INT., R 

" -g 

is the present value of the interest. When ROD ", Ro, 

v . =( ROD -gl.( INT, .,)= tNT,., 
' lCF.t ROD R _ 0" R 

"0 " 
and BVD, = VOCF." VOCF.t is the present value of the firm's debt at time t. 

C. Equity Cash Flows and Their Present Values 

The equity cash fl ows fo r growing perpetuities for the equity holders are 

ECF,+l = (I - Tc)-CEB ITI+I- INTl+l )-g·BVE, 

(25) 

(26) 

(27) 

(28) 

(29) 

(30) 

where ECFI+ I is th e equ ity cash flow for ti me t + I, Tc is the corporate income tax rate. EB IT'+I 
is the earni ngs before interest and taxes for ti me t + 1, INT'+I is the interest for time t + I, g is the 
constant perpetua l growth rate, and BVE, is the book value of equity at time t. Since 

BVE, ~ BVC, - BVO,. (3 1) 

ECF,+, =(I- Tc) CEBIT,.,- INT,., ) -g ·(BVC, - BVD,) . (32) 

Since 

(33) 
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and 

g. BVO, = b l) . INT,+! , (34) 

(35) 

Since the rein vestment rate for capital is related to the growth rate and the return on capital by 

b = - g­
U ROC 

and the reinvestment rate for debt is related to the growth rate and the return on debt by 

b = - g­
[) ROD ' 

the equity c.lsh now is given by 

ECF,., = [0-TC)-(R;cll EB IT,., -[0-T,) -( R;D ll· INT,.,. 
The present value of the equ ity cash flows at time t is 

V OCF = ECF,
+1 

. 1 R L - g 

which also eq uals 

[O-T,)-(tcx:ll EBIT,., +-T' )- (~ll INT,., 
R L-g 

(36) 

(37) 

(38) 

(39) 

(40) 

The present val ue of the growing perpetuity of earnings before interes t and taxes and the present 
value of the growing perpetuity of interest payments, the income tax rate, the reinvestment rate 
for capi tal [bu = (g I ROC)], and the rei nvestment rate for debt [bo = (g I ROD)]determine the 
value of the equity for the levered firm. 

(4 1) 

The taxes for the levered firm for time t + I arc 
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and their present value at time t is 

Tc . (EBIT'+I - INT,+,) 

RL-g 

(42) 

(43) 

The present value of the tax shields is the d ifference between the present values of two different 
cash flows each with its own risk, the taxes paid by the unlevered firm and the taxes paid by the 
levered fi nn. Using relationshi ps between cash flows and present values shows that the present 
value of the tax shields can be calcul ated as the present value of the tax savings from the interest. 

(44) 

IV. An Option Valuation Framework for the Firm 
Option valuation anal ysis can be applied to securiti es that are claims or options on the 

value of the fi nn (Merton 1974). The underlying asset for the contingent claim is the value of the 
fi nn 's operati ng assets. Debt and eq uity are val ued as contingent claims on the value of the 
firm's operati ng assets. Suppose the fi rm has only two types of claims on the value of the fmn : 
equity and zero-coupon debt which prohibits payment of dividends until afte r the face value of 
the debt is paid at maturity. The zero-coupon debt will be rolled over perpetually (paid off and 
reissued) creati ng an infi ni te stream of interest expenses for the fi nn and interest income for the 
debt holders. Assume that there are no taxes. Let the value of the underlying asset at time t for 
the option prici ng model be denoted by VI. the value of the equity at time t for the option pricing 
model be denoted by E,., and the value of the debt at ti me t for the option prici ng model be 
denoted by D,. Conceptually, V, in the optio n pricing model equal s VEBlT., in the cash flow model 
for growi ng perpetuities, Et in the option prici ng model equals VEBIT.{ minus VINT.{ in the cash 
flow model for growi ng perpetuities, and D, equals VII'IT.! in the cash flow model for growi ng 
perpetuities. Let the face val ue of the debt for the option pri cing model be denoted by B and the 
ti me until maturity for the debt be denoted by T. If the value of the finn 's operati ng assets (VT = 
VEBrr.T ) exceeds or equal s the face value o f the debt when the debt matures (VT ~ B), the debt 
holders will receive the face value of the de bt (B) and the equity holders will receive the residual 
(VT - B). If the value of the fi rm's operat ing assets is less than the face value of the debt when 
the debt matures (VT < B), the equity ho lders will exercise their li mited liability option and 
default on the promised debt payment and surrender the firm to the debt holders. In this anal ys is, 
default on the fi nn 's debt and surrender of the fi rm 10 the debt holders does not create any costs 
paid to third parties. The debt holders will recei ve the value of the finn's operating assets (YT) 

and the equity holders will receive nothing. The table shows the payoffs when the debt matures 
fo r this case. 
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Default (Out of the Money) No Defau lt (At or In the Money) 
V, <B > B 
D, V, B 
ET 0 VT-B 
DT+ ET V, V, 

A. Value of the Equity 

When the debt matures, the equity will be worth the greater of VT - B or zero: 

(45) 

The equity for this type of levered finn is a European call option on the value of the firm ' s 
operating assets (VT). The exercise price is equal to the face value of the zero-coupon debt (B). 
The time until ex piration is equal to the time to maturity for the debt (T). The present value of 
the equity is given by the Black-Scholes solution for a European call option (Black and Scholes 
J 973; Merton 1973). 

(46) 

(47) 

and 

(48) 

N(d) is the cumulati ve normal probability di stribution and r (equals RF) is the risk-free rate of 
return . The stockholders have given ownership of the fi rm to the debt holders until the debt 
matures while keeping a call option to buy the fi rm back by paying the face value of the debt 
when the debt matures. Vo for this option pric ing model equals the value of V£SIT.o and Eo for 
this option pricing model gives the value of VESIT,o minus VINT.O• 

B. Value of the Risky Debt 

When the debt matures, the debt holders will receive the smaller of the value of the firm ' s 
operating assets or the fnce vnlue of the debt. 

(49) 

The value of the finn 's debt is a lso contingent on the value of the firm 's operati ng assets. The 
present value of the risky debt is given by the Black-Scholes Solulion for the equity and the 
identity requ iring that Yo = Do + Eo in thi s case. 

Do = Vo - E o = Vo - Yo ' N(d ,)+ B·e-rT
. N(d z) = Yo .(J - N(d ,)]+ B· e- r

-
T 

. N(d z). (50) 
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Do for this option pricing model gives the val ue of VIIIT.O• 

C. Value of the Firm with Risky Debt 

The present value of the fi rm with risky debt, VFo, is equal to the sum of the present 
value of the equity plus the present value of the debt. 

VFo= Do +Eo (5 1 ) 

(52) 

In this si tuation, the use of debt affects the val ue of the equity and the val ue of the debt. but does 
not affect the value of the fi rm. 

V. Valuation with Corporate Taxes 

The valuation expressions from the cash now model for growing perpetuities and the 
values for Eo and Do produced by the option pricing model '.llong with the requirement that Vo = 
VEBIT•O are used to determi ne the value of the firm 's equity when there are corporate income 
taxes, the value of the fi rm's debt when there are corporate income taxes, the value of the fi nn 
when there are corporate income taxes, and the val ue of the firm 's tax shi elds when there are 
corporate income taxes. 

A. Value of the Equity when there are Corporate Income Taxes 

When there are corporate income taxes, the value of the equity is equal to the present 
value of the equity cash flows and is given by 

(53) 

The value of VINT •O is given by Do in the Black-Scholes option pricing model indicati ng that 

v . =[(I-T )-(-g ll ·v -[(I-T )-(-g ll ·o . 
OCF.O c ROC 0 c ROD 0 

(54) 

Substituting the Black-Scholes solution for Do into the expression for the value of the equity, 
VECF.O, gi ves 

B. Value of the Debt when there a re Corporate Income T axes 

The value o f the firm 's debt with corporate income taxes is also contingent on the value 
of the finn . When there are corporate income taxes, the value of the debt is equal to the present 
value of the debt cash flows and is given by 
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V -[I-[-g )] .v DCF.O - ROD INT.O · 
(56) 

The value of V n"'T.O is gi ven by Do in the Slack-Scholes option pricing model. Subst ituting the 
Black-Scholes solution for Do into the expression [or the value of the debt, VOCF•O, gives 

(57) 

for the value of risky debt when there are corporate income taxcs. 

c. Value of the Firm when there are Taxes 
The present value of the levered fi rm when there are taxes is equal to the present value of 

the equity cash flows plus the present value of the debt cash flows so that 

which indicates that 

V OCF+OCF.O = [(1-Tc ) - ( R~)] ' V EDIT .O + Tc . V 1NT,O' (59) 

Using the Black-Scholes option pricing model solution for the value of V1 i'o'T.o and V o for the 
val ue of VHHU indicates that 

(60) 

V EC!'+OCF.O gives the value of the levered fi rm when there are corporate income taxes. The value 
of the unlevered firm when there are corporate income taxes is equal to the present value of the 
free cash flo ws and is given by 

(6 1) 

D. Present Value of the Tax Shields for the Firm 
The tax es for the un levered fi rm for time t + I are 

(62) 
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and their present value at time 0 is 

(63) 

Using V o as the value of V EB IT.O gives 

(64) 

for the present value of the taxes for the un levered firm at time O. The taxes for the levered fi nn 
for ti me t + I are 

T AX l..1+' = Tc . (EBITt+ ' - INT'+I) (65) 

and their present value at time 0 is 

(66) 

The present value of the taxes for the levered fi rm is equal to the present value of the earn ings 
before interest and taxes less the present value of the interest multiple by the corporate income 
tax rate. Since the value of VEBIT.O minus V1NT•0 is given by the solution for RJ from the Black­
Scholes option pricing model, 

(67) 

The present value of the tax shields is equal 10 the present value of the taxes for the unlevered 
firm minus present value of the taxes for the levered firm. 

(68) 

Substituting the solution from the Black-Scholes option pricing model for Do gi ves 

(69) 

for the present value of the tax shields. The present value of the tax shields. is al so equal to the 
present value of the levered fi rm minus present value of the unleve red finn . 

(70) 

Using the express ions. for the value of the levered fi rm when there arc corporate income taxes 
and the value of the unlevered fi rm when th ere are corporate income taxes indicates that 
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YTS .o =[(1 -Tc)-( R~J l Yo + TC . {Y(I .(1 - N(d()J + S ·e-r.
T 

• N(d! )} -

[ (1 - Tc)-( R~c ll Vo 

(7 1) 

Simpl ifying this expression for the present value of the tax shields gives 

(72) 

80th ways of calculating the present value of the tax shields show that the present value of the 
tax shields equals the income tax rate times the solution from the Black-Scholes option pricing 
model for Do. The present value of the tax shie lds should be calculated as the present value of the 
tax savings resulting from th e ri sky debt. 

E. Beta Coefficient and Appropriate Discount Rate for Risky Debt and Risky Tax Shields 
The present value of the risky debt in the Black-Scholes option pricing model. Do. is 

equal the present value of risk-free debt less the present value of a European put option with an 
exerc ise price of 8 and time until expiration equal to T. 

(73) 

The appropri ate di scount rate for the ri sky debt and the risky tax shields is the discount rate for a 
portfolio consisting of a long position in risk-free debt and a short position in a European put 
option. The beta coefficient from the capital asset pricing model for a portfolio is equal to the 
value-weighted ave rage of the beta coeffic ients for the components of the portfolio. The beta 
coeffi c ient for the appropriate discount rate for the risky debt and the risky tax shie lds is given 
by 

where ~I) is the beta coefficient for ri sky debt, PRI' is the beta coeffic ient for risk-free debt, and 
pp is the beta coefficient for the put option. Since the beta coeffi c ient for risk-free debt equal s 
zero, the be ta coeffi cient for the ri sky debt and the risky tax shields depends on the beta 
coeffi c ient for the European put option and the di fference in the present values of th e ri sk-free 
debt, B e - rT, and the ri sky debt, Do (the reduction in the present value of debt due to its ri sk). 
When the present value of the firm ' s risky debt equal s the present value of risk-free debt (Do = B 
e - ('"), the beta coefficient for risk-free debt equal s zero and the appropriate discount rate for the 
risky debt and the ri sky tax shields is the risk-free rate (Modi glian i and Miller 1963). This will be 
approximately true for small relati ve amounts of debt. For larger amounts for debt, the 
appropriate discount rate for the risky debt and the risky tax shie lds is determined by the beta 
coeffi c ient for the European put option and the difference in the present values of the ri sk-free 
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debt and the ri sky debt. The beta coeffi cient for the European put option is given by (Jarrow and 
Rudd 1983) 

(75) 

where ~u is the beta coeffi cient for the fi rm' s unlevered equi ty. For very large relati ve amounts 
of debt, the beta coefficient for the Euro pean put option equal s minus one times the beta 
coefficient for the firm 's operat ing assets (unlevered equity). The beta coefficient for the risky 
debt and the risky tax shields is given by 

Vo )W(d )- 1) ·· =( V') .[I_N(d )) .• 
"- 0 ' " " 0 ' " " e o, 

(76) 

When all of the fi rm's financing is provided by debt [Do = Yo and N(d l ) = OJ , the beta coeffic ient 
for the ri sky debt and the risky tax shields is equal to the beta coefficient for the finn 's operati ng 
assets (un levered equit y) and the appropri ate discount rate for the risky debt and the ri sky tax 
shields is the cost of unlevered equ ity (Fernandez 2002 and 2004). For intermediate rela tive 
amounts of debt. the beta coeffi cient for the risky debt and the risky tax shields increases from 
ze ro to the beta coeffi c ient for the firm' s operati ng assets (unlevered equity) as the relative 
amount of debt increases from relat ively low levels to rel ati vely high levels. The appropriate 
discount rate for the risky debt and the risky tax shields increases from the risk-free rate 
(Modigliani and Mi ller 1963) to the unlevered cost of equ ity (Fernandez 2002 and 2004) as the 
relative amount of debt increases from rela ti vel y low level s to relati vely high levels. In general , 
the appropriate di scou nt rate for the tax shields from using debt is the required rate of return for 
ri sky debt which is somewhere between the risk-free rate and the unlevered cost of equit y 
(Myers 1974). 

VI. Effects of Using Debt wh en there are Taxes 

The values of parameters shown in Table I are used to illustrate rclationships between the 
relative amount of debt used and the probability of default, the bela coeffic ie nt for ri sky debt and 
ri sky tax shields, the requ ired rate of return for risky debt and ri sky tax shields, and the present 
value of the tax shields. All of the tables and figures used to show these relationships are 
presented at the end of this paper. 

A. Probability of Default, Beta Coefficient for Risky Debt and Risky Tax Shields, and 
Required Rate of Return for Risky Debt and Risky Tax Shields 

Table 2 shows the relationships between the relative amount of debt used and the 
probability of default, the beta coeffi cient for risky debt and risky tax shields, and the required 
rate of return fo r risky debt and ri sky tax shields. In this table, the relative amount of debt is 
measured by Do I Vo where Do is the solu tion for risky debt from the Black-Scholes option 
prid ng model. For the con~tan t growth fi rm, Do repre~nt 1j YI:"'T.O ami Yo repre~en l S Y EBIT.O which 
is the present value of the underlyi ng asset for the contingent claims. The rela ti ve amount of debt 
is increased by increasing the face value of the debt (B ) in the Black-Scholes option prici ng 
model which increases Do. Table 2 shows how the probability of default [I - N(d dJ increases 
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from zero to one as the relati ve amou nt of debt used increases. Table 2 and Figure 1 show how 
the beta coefficient for risky debt and the risky tax shields increases from zero to Pu as the 
relative amount of debt used increases. Table 2 and Figure 2 show how the required rate of return 
for risky debt and the risky tax shie lds increases From the risk-free rate to the required rate of 
re turn fo r unlevered equity as the relative amount of debt increases. The information provided in 
Table 2, Figure I, and Figure 2 illustrate the general nature of the relationships between the 
relative amount of debt used and the probabi lity of deFault, the beta coefficient For risky debt and 
the risky tax shi elds, and the required rate of return for risky debt and r isky tax shields. 

B. Present Value of the Tax Shields 
Table 3 shows the relationships between the relative amount of debt used and the 

probability of default and the present value of the tax shields. Figure 3 show the relationship 
between the relative amount of debt used and the present value of the tax shields. As the relative 
amount of debt increases from zero to 100 percent, the probabili ty of deFault increases from zero 
to one and the present value of the tax shields increases From zero to T c Do where Do = V INT.O is 
the so lution for risky debt from the Black-Scholes option pric ing mode l. 

VU. Summary and Conclusions 
The finance literature contains several different models for the appropriate discount rate 

For the tax shields and the present value of the tax shields resu lti ng from the use of debt. Thi s 
research uses an oplion valu<llion framework to develop models for the appropriate di scount rate 
for the risky tax shie lds, the present value of the tax shields, and the probability of default 
resulting from the use of debt. Relationships between cash nows and their present values for 
firms wi th constant, perpetual growth are developed so that the reinvestment required to support 
the growth is incorporated in the expressions. Anal ysis using option valuation theory and the 
re lationsh ips between cash flows and their present values provides a framework for uni fying the 
major apparemly di ssimilar results for the appropri ate di scount rate for the tax shields and the 
present value of the tax shields in the finance literature. This research indicates that if all of the 
firm 's financing is provided by debt, the beta coeffic ient for the ri sky debt and the risky tax 
shields is equal 10 the beta coefficient for the firm' s operating assets (unlevered equity) and the 
appropriate di scount rate for the risky debt and the risky tax shields is the cost of unlevered 
equity (Fernandez 2002 and 2004). For this boundary condition, the tax shie lds should be 
discounted using the unlevered cost of equity. For intermedi ate relati ve amounts of debt, the beta 
coefficient for the ri sky debt and the risky tax shields increases from zero to the beta coefficient 
for the firm 's operating assets (un levered equity) as the relative amount of debt inereases from 
relatively low levels to re latively high levels and the appropri ate discount rate for the risky debt 
and the risky tax shields increases from the risk-free rate (Modi glian i and Miller 1963) to the 
unlevered cosl of equity as the relati ve amount of debt increases from relati vely low levels to 
re latively high levels (Myers 1974). This study shows that the appropri ate discount rate for the 
tax shie lds is always the appropriate di scou nt rate for risky debt and this rate changes as the 
relative amount of debt changes so that the r isk-free rate is the appropriate discount rate for low 
levels of relati ve debt and the unlevered cost of equity is the appropriate discount rate for 
ex tremely high levels of relative debt. The appropriate d iscount rate for the tax shie lds is not a 
constant ratc. It is a di scount rate that is a Function oFthe relative amount of debt utili zed. It can 
be the risk-free rate and it can be the unlevered cost of equity, but these are extremes (boundary 
conditions). 
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Table I. Parameters Used in the Illustrative Example 

, 0.06 

cr 0.35 

T 1.00 

Yo 100 

Ru 0. 11 

~u 1.00 

RPM 0.05 

Tc 0.35 

ROC 0.25 
0 0.04 
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Table 2. Probability of Default. Beta Coefficient, and Required Rate of Return for Risky Debt 
and Ri sky Tax Shields 

o I V I .N(d) '0 R D IV I·N(d) ,,, R o IV I • N(d ) •• R 

0.000 0.000 0.000 0.060 0.405 0.003 0.007 0.060 0.980 0.867 0.885 0.104 

0.009 0.000 0 .000 0.060 0.428 0.005 0.011 0.061 0.983 0.885 0.900 0.105 

0 .01 1 0.000 0 .000 0.060 0.453 0.007 0.017 0.061 0.986 0.900 0 .91 3 0.106 

0.013 0.000 0.000 0060 0.478 0.011 0.024 0.06 1 0.988 0.914 0.925 0.106 

0 .01 6 0.000 0 .000 0.060 0.503 0.017 0.033 0.062 0.990 0.926 0 .935 0.107 

0.0 19 0.000 0.000 0.060 0.529 0.024 0.045 0.062 0.992 0.937 0.945 0.107 

0 .024 0.000 0 .000 0.060 0.554 0.033 0.060 0.063 0.993 0.946 0 .95 3 0.108 

0.D28 0.000 0 .000 0.060 0.580 0.045 0.078 0.064 0.994 0.954 0 .960 0.108 

0 .034 0.000 0 .000 0.060 0.606 0.060 0.099 0.065 0.995 0.961 0 .966 0.108 

0 .040 0.000 0 .000 0.060 0.632 0.078 0. 123 0.066 0.996 0.967 0 .971 0.109 

0 .048 0.000 0 .000 0.060 0.658 0.099 0. 150 0.067 0.997 0.972 0 .975 0.109 

0 .055 0.000 0 .000 0.060 0.683 0.123 0. 180 0.069 0.997 0.976 0 .979 0.109 

0.064 0.000 0.000 0.060 0.708 0.150 0.212 0.071 0.998 0.980 0.982 0.109 

0_073 0_000 0000 0_060 0_731 0_181 0_247 0_072 0_998 0_983 0_985 0_109 

0.083 0.000 0.000 0.060 0.754 0.2 14 0.283 0.074 0.998 0.986 0.988 0.109 

0.093 0.000 0.000 0.060 0.776 0.250 0.322 0.076 0.999 0.988 0.990 0.109 

0.105 0.000 0.000 0.060 0.797 0.288 0.361 0.078 0.999 0.990 0.991 0.110 

0.117 0.000 0.000 0.060 0.817 0.328 0.401 0.080 0.999 0.992 0.993 0.110 

0.129 0.000 0.000 0.060 0.836 0.369 0.441 0.082 0.999 0.993 0.994 0.110 

0. 143 0.000 0 .000 0.060 0.853 0.410 0.481 0.084 0.999 0.995 0.995 0.110 

0.157 0.000 0.000 0.060 0.869 0.452 0.520 0.086 1.000 0.995 0.996 0.110 

0.172 0.000 0 .000 0.060 0.884 0.494 0.559 0.088 1.000 0.996 0 .997 0.110 

0.187 0.000 0 .000 0.060 0.898 0.535 0.596 0.090 1.000 0.997 0 .997 0.1 [0 

0.204 0.000 0.000 0.060 0.910 0.575 0.632 0.092 1.000 0.997 0.998 0.1 [0 

0 .22 1 0.000 0 .000 0.060 0.921 0.6 14 0.666 0.093 1.000 0.998 0 .998 0.1 [0 

0 .238 0.000 0 .000 0.060 0.931 0.650 0.699 0.095 1.000 0.998 0 .998 0.1 [0 

0.257 0.000 0.000 0.060 0.940 0.685 0.729 0.096 1.000 0.999 0.999 0.1 [0 

0.276 0.000 0 .000 0.060 0.948 0.718 0.757 0.098 1.000 0.999 0 .999 0.1 [0 

0.295 0.000 0 .000 0.060 0.955 0.749 0.784 0.099 1.000 0.999 0.999 0.110 

0 .3 16 0.000 0 .001 0.060 0.962 0.777 0.808 0. 100 1.000 0.999 0 .999 0.1 [0 

0.337 0.001 0.002 0.060 0.967 0.803 0.830 0. 102 1.000 0.999 0.999 0.1 [0 

0.359 0.001 0 .003 0.060 0.972 0.827 0.850 0. 103 1.000 1.000 1.000 0.1 [0 

0 .38 \ 0.002 0 .004 0.060 0.976 0.848 0.869 0.103 1.000 1.000 1.000 0.1 [0 
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Table 3. Present Value of the Tax Shields 

Do l Vo I -N(d ,) Vn; ,o Dol Vo I - N(d l ) Vn;,o Dol Vo I - N(d,) Vn;.o 

0.000 0.000 0.000 00405 0.003 14. 162 0.980 0.867 34.293 

0.009 0.000 0.330 00428 0.005 14.994 0,983 0.885 34.402 

0.0 11 0.000 0.379 0.453 0.007 15.846 0.986 0.900 34.496 

0.0 13 0.000 00453 00478 0.0 11 16.715 0,988 0.91 4 34.576 

0.016 0.000 0.552 0.503 0.01 7 17.60 1 0.990 0.926 34.645 

0.0 19 0.000 0.676 0.529 0.024 180498 0,992 0.937 34.703 

0.024 0.000 0.824 0.554 0.033 190404 0,993 0.946 34.752 

0.D28 0.000 0.997 0.580 0.045 20.315 0,994 0.954 34.794 

0.034 0.000 1.195 0.606 0.060 21.226 0.995 0.961 34.829 

0.040 0.000 104 17 0.632 0.D78 22,131 0,996 0.967 34.858 

0.D48 0.000 1.665 0.658 0.099 23.027 0,997 0.972 34.883 

0.055 0.000 1.937 0.683 0.1 23 23.907 0,997 0.976 34.903 

0.064 0.000 2.233 0.708 0.1 50 24.766 0,998 0.980 34.920 

0.073 0.000 2.555 0.73 1 0.1 8 1 25.60 1 0,998 0.983 34.935 

0.083 0.000 2.90 1 0.754 0.21 4 26.405 0.998 0.986 34.946 

0.093 0.000 3.27 1 0.776 0.250 27.1 76 0,999 0.988 34.956 

0.105 0.000 3.667 0.797 0.288 27.909 0.999 0.990 34.964 

0.11 7 0.000 4.087 0.8 17 0.328 28.602 0.999 0.992 34.971 

0.1 29 0.000 4.532 0.836 0.369 29.253 0.999 0.993 34.976 

0.143 0.000 5.002 0.853 0.4 10 29.861 0.999 0.995 34.981 

0.1 57 0.000 50496 0.869 0.452 30.424 1.000 0.995 34.984 

0.172 0.000 6.0 16 0.884 0.494 30.943 1.000 0.996 34.987 

0.1 87 0.000 6. 559 0.898 0.535 31.4 18 1.000 0.997 34.990 

0.204 0.000 7.128 0.9 10 0.575 31.850 1.000 0.997 34.992 

0.22 1 0.000 7.72 1 0.92 1 0.61 4 32.242 1.000 0.998 34.993 

0.238 0.000 8.339 0.93 1 0.650 32,594 1.000 0.998 34.995 

0.257 0.000 8.982 0.940 0.685 32.910 1.000 0.999 34.996 

0.276 0.000 9.649 0.948 0.7 18 33. 19 1 1.000 0.999 34.996 

0.295 0.000 10.34 1 0.955 0.749 33.440 1.000 0.999 34.997 

0. 316 0.000 11.058 0.962 0.777 33.659 1.000 0.999 34.998 

0.337 0.001 11.798 0.967 0.803 33.852 1.000 0.999 34.998 

0. 359 0.001 12.563 0.972 0.827 34.020 1.000 1.000 34.999 

0.38 1 0.002 13.35 1 0.976 0.848 34. 166 1.000 1.000 35.000 
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Figure I 
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An Empirical Test about Differential Board Monitoring and CEO Compensations in High­
Tech vs. Traditional Firms 

Aidong Hu 

Abstract 

I examine how firm characteri stics and CEO compensation contract affect the independent 
board monitoring activi ties between high-tech and trad itional firms. Corporate board monitoring 
activities are measured by annual board meetings. and the propensity to hold board meetings is 
significantly and positively assoc iated with the size of the firm and is significantly and negatively 
associated with Return on Eq uity (ROE) as predicted by corporate governance under managerial 
entrenchment hypothesis, Usi ng data on 1.735 corporations during 1992-2000, I find evidence that 
high-tech firms use different compensation plans to motive CEOs and exhibit di fferent attributes 
from those of traditional fi rms. CEOs in both high-tech and traditional finns who have long 
tenure, high level of cash compensation are less likely to hold frequent board meeti ngs . However. 
the existence of execu tive stock options and CEO long-tenn incentive plan may increase the 
frequency of board meeti ngs. My model perfo rms well in pred icting number of board meetings for 
high-tech and traditional fi rms usi ng out-of-sample period of year 2001 and 2002. My results 
extend and refi ne the growing literature on the relation of executive compensation, board activities 
and corporate governance. 

I. Introduction 

In recent years, the monitorin g role and effectiveness of corporate boards of directors has 
been a central issue in both academ ic and business communities. Various reforms have been 
proposed to achieve better corporate govemunce. In line with the proposed corporate governance 
refonns, the board meet ing frequency has important implications for corporate governance 
because it is easier and cheaper for a fi rm to change its board meeting activities than to change the 
size, composition, or ownership characteri stics of its board of directors. 

Jensen (1993) suggests that generally boards of directors shou ld stay inactive. However, 
corporate boards are under pressure to become more active in response to increasing problems 
with stakeholders and government regulations. Conger et al. ( 1998) argue that board meeting 
frequenc y is an important factor in improving board effecti veness. According to this viewpoint, 
corporate boards that meet more frequently could perform better in satisfying sharehold ers' 
interests. To address these conflict ing views of board activities, Yafeas (1999) studies the 
connection between board meetin g frequency and firm performance. Yafeas fi nds a weak 
relationship between board meeti ng frequency and the number of directorships held by 
independent directors. Moreover, corporate boards meeting more frequently have lower market 
values. However, the industry effect and the association between the frequency of board meetings 
and characteristics of CEOs are not addressed in Yafeas (1999). 

One of the main fu nctions of corporate boards is to select and evaluate the effectiveness of 
CEOs. On the other hand, it is the CEOs themselves who are the ones who usually set the board 
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meeti ng agenda and determine the pace and progression of its coverage. Hermalin and Weisbach 
(1998) present a model that CEO influence over corporate board increases with the CEO's tenure 
in the firm. Hence overlooking the relation between board meeting freq uency and CEO 
characteristics can lead to mi sspecification problem. Fluck and Khanna (2006) propose a model 
that active board monitoring can reduce executi ve compensation, and shareholders will be better 
off under an optimally compensated CEO with inactive corporate board. Hence it appears that the 
less acti ve board monitoring (or less frequent board meeting) is related to better firm performance. 
In a recent research, Boone et al. (2007) find that board independence is negatively related to the 
power of a CEO and is positively related (0 the constrains on the CEO's influence . 

In this research, I explore the di fferential impact of firm and CEO characteristics between 
high-tech and traditional firms on the frequency of board meetings for the era before the 
introduction of Sarbanes-Oxley in July 2002. According to Raheja (2005), corporate board 
structure will change with a firm 's life cycle. Thi s may be due to the amount of public information 
avail able about the firm or the fact that the verification cost of the firm 's investment project 
decreases as the finn matures. To further explore the finn li fe cycle effect in differem industry 
sectors, I study the characteristics of firm size and past performance in my research. 

My analysis extends and refi nes the growi ng li terature on the relation of firm attributes to 
corporate board activities. I study the impact of executive compensation on the board meeting 
frequency directly. I find that CEO stock options and long-term incentive plans have different 
effects for hi gh-tech firms and for firms in traditional industries. Thus, the negative relation of 
execu tive incentive compensation and board meeti ng frequency documented in the literature 
(Yafeas (1999» does not hold across industries. 

The rest of the paper is organi zed as follows. Sect ion 2 sets up the empirical test design. 
Section 3 describes the data and the sample. Section 4 presents the results of the Tobit regressions 
and conducts the out-of-sampl e validation tests. Section 5 concludes. 

II. Empirical Test Design 

Consistent with the theoretical literature (e.g., Stulz (1988), St ulz (1990), Zwiebel (1996), 
Fluck (1999)), my empirical test design relates number of board meetings to the notion of 
managerial-types . The manager's type is quantified as bei ng proportional to the likelihood of 
value-max imizing behavior. More productive managers have a higher likelihood of taking value­
max imizing investment decisions due to some combinat ion of having beller growth 
opportunities, being less entrenched, and having better incentive alignment with shareholder 
interests. Conversely, less productive managers are less li kely to take value-maximi zing 
investment decisions due to some combi nat ion of having inferior investment opportunities, being 
more entrenched, and having poor incentive alignment with shareholder in terests. 

I model the unobservable manageri al type in a manner that fac ilitates econometric 
implementati on of the entrenchment model. The unobservable managerial entrenchment is 
denoted by a real-valued parameter t*. Higher t*-values ind icate more producti ve managers. The 
managerial type 1* is readily related to the dec ision of proposing board meetings. The theoretical 
models predict a negative relation between the magnitude of board activi ties and the s trength of 
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the managerial -type. conditional on the firm characte ristics. Therefore. I est imate the following 
speci fi cation based o n Tobit model: 

( I ) Y* = al +~I't * + £1 

(2) {

y * 
log (meetings) = 0 

if 

if 

y * > 0 

y *:::; 0 

To accommodate non-li nearity, I use logarithm of number of board meetings du ring a year 
as the depended variable. I recognize Equation ( I ) as a un ivariate quantitative response model 
(see, e.g., Amemiya (1981)). Because of the censoring problem associated with the dependent 
variable, it is appropriate for us to use Tobi t model to conduct the empirical analysis. T he 
hypothesis here is that the observed log (meetin gs) is a non-decreasing function of t*. 

II. I. Estimation of Managerial Types 

I assume the manager's type is a linear funct ion of the form: 

(3) 

Here X is a vector that consists of a series of observabl e indicators reflecting the type of the 
manager, and £2 is a random error. 

Combi ning the above three equations, I have the empirical specification of the Tobit model 
as: 

(4) 

The vector X should incl ude variables, taken to be exogenous in the short- to medium-ru n, 
that determine the strength of the managerial type. Consistent with the foregoing di scussion, X 
includes three classes of variables that proxy for: (I ) the CEO's level of entrenchment based on 
her power over internal governance and monitoring mechanisms, (2) the CEO's incentives for 
shareholder value-maximization, and (3) the characte ristics of the firm. I proxy the CEO's level of 
inte rnal entrenchment and incentive compensation through the following six variables deri ved 
from the corporate govern ance literature. 

CEO service lel/gth : This variable impacts managerial type in two ways. Fi rst, 
organizational theorists argue that tenure is positively related to the CEO's internal power (e.g., 
Fi nkelstei n and Hambrick (1989)). Secondl y, Murphy (1986, 1999) shows that CEOs nearing 
retirement have a shorter career horizon, relatively limited outside employment opportu nity, and 
greater accumu lated wealth tied to her equity interest in the fi rm. In addition, Berger et a1. (1997) 
show that CEO tenure has significant effect on firm's debt pol icy. All these arguments suggest a 
positive association between tenure and the level of entrench ment. In my study, a CEO's service 
length is calcu lated as logarithm of number of years credi t to retirement reported by ExeclIComp. 

CEO Compel/satiolls (salary (ll/d hOI/liS): Following Jensen and Murphy (1990), cash 
salary and bonus provide relatively low-powered incent ives . Furthermore, recent evidence 
indicates that entrenched CEOs tend to have a large share of their compensation paid though non-
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contingent compensation (e.g., Core et. al (1999)). Higher amount of a CEO's cash compensation 
(i.e., salary and bonus) in her an nual compensat ion indicates the level of entrenchment of a 
manager. 

CEO slock ownership: The CEO's personal stock ownershi p in the firm provides high­
powered incentives. However, higher CEO stock ownersh ip also appears to increase CEO power. 
For example, Dennis ct al. (1997) show that top-management ownersh ip has a significant and 
negative imp_lci on CEO replacement and turnover. In this study, I take the logarithm of market 
val ue of total shares owned by a CEO in the begi nn ing of year 1 as a measure of IOp-m.magement 
stock ownership. Moreover, I calculated the percentage of share ownership as number of shares 
owned by CEO divided by total number of shares outstanding at the beginning of year I. 

Executive srock options: Executive stock options have become increasingly prominent 
means of del ivering high-powered incentives to management. I consider the value of executive 
stock opti ons awarded 10 the CEO in the begi nn ing of year t9• Moreover, the log of a CEO's long­
term incentive plan is also introduced into my research. 

Duality: I include variables related to board struct ure that appear to cnhance the CEO's 
inlernal power. I include a dummy variable to ident ify whether a CEO is also a chairman of Ihe 
board (Duality). Jensen (1993) and Boyd (1994) argue that CEO "duality" dimin ishes Ihe 
independence and effectiveness of the board in governing the CEO. 

Since a manager' s power in it fi rm is related to the characteri stics of the firm, I also 
introduce firm allribules into my study. I use the logari thm of fi rm asset as a measure that 
indicates the stage of a firm 's life cycle; I al so calculate market-Io-book I"atio of equity as a proxy 
for the quality of investment opportu nity set. 

Nex t, I use the (Issei stmctlll"e. This variable is introduced to control for differential structure 
of firms wilh different level of intangible assets. The measure is calcul ated as book value of 
property, plant and equipment divided by the book value of asset at the beginning of year I. 
According to Smith & Watts (1992), managers and shareholders are less likely to engage in 
wealth-transferring projects when a greater portion of assets is fixed . A lower value of asset 
structure im plies greater ageney conn ict between shareholders and debt-holders and greater 
managerial entrenehment. 

In addition. firm perfonnance measures are introduced as ret urn on equity (ROE) in prev ious 
two years (i.e_, year 1-1 and year /-2). Exhibit I provides a prccise defin ition of these variables and 
also their pred icted sign with respect to board monitoring measured by board meeti ngs. 

There is a potential look-ahead bias if I use independent variables obtained from the end of 
the period, rather than the beginn ing of this period. In general , using end-of- the-period values are 
li kely to overstate the explanatory power of th e model. To control for this effcct, all independent 
variables are laken to be the begi nning-of-the-year values. 

~ I use the method outli ned in Murphy (1999) to calculate option values using the stilted exercise price and year-end 
stock prices. Data required to execute calculations :u-e typically disclosed. but for cases where details are omiued. 
vesting is assumed to occur two years after the gmnt, and the exercise period is assumed to be the same as that for the 
Illost rccelll option where an exercise period is provided. 
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I also consider several control variables in my analysis to address the potential omitted 
variable problem. Firm age and size of the firm are posi ti vely correlated (e.g., Audretsch (1995», 
and smaller finns are more likel y to have a greater proportion of asset value in growth options. 
Empiricall y, older or more mature fi rms have di minishi ng growth opportunit ies and tend to have 
higher payout yield (e.g., Fama and French (200 1)). To address the age effect, I calculated the age 
of a finn as the difference between the reporting year in the sample and the stock li sting date of 
the finn. The li sting date is obtained through CRSP monthly file . The second variable is debt 
ratio. According to the entrenchment literature (e.g., Zwiebe l (1996), Fluck (1999)), highl y 
entrenched managers usc more debt to control themselves from taking non- value-maximi zing 
behaviors Folllntarily. I use the rat io of book value of debl 10 Ihe sum of book value of debt and 
market value of equity as a proxy for a fi rm's debt policy. 

HI. Data and Sample Selection 

The data are taken from the 2001 S&P ExecliComp database. Thi s database contains 
records of 3,746 top-managers from publicl y traded companies that are included in various S&P 
indi ces. coveri ng the period From 1992 to 2000. For each firm in the database, I take the annual 
board meeting frequency and compensation records for the CEO, and also obtai n the finn 's 
accounti ng and fi nancial information from the S&P Compi/stat fil e. I include all firms in the 
Exec/lComp database from 1992 through 2000, but exclude financial service (S IC code 4900 to 
4999) corporations and utility (S IC code 6000 to 6999) corporations. My final sample in thi s study 
consists of 6,294 fi rm-year records. The whole sample is classified into high -tech and traditional 
industries according to the 6-digit North American Industrial Classification System (NAICS) code 
published by the Bureau of Census. In my sample, high-tech industries are defined as makers or 
creators of technology, whether they are in the form of products, communicat ions or services. 
There are five broad sectors in my research: Aerospace technology, Biotechnology, Information 
technology, Nanotech nology and Robotics . Based on the 2002 NA ICS codes, there are 46 
industrial groups selected as high-tech industries in this research. 

Table I reports fi rm characteristics in terms of board meeting frequenc ies for high-tech and 
tradi tional finns. Comparing to high-tech fi nns, traditional firms are larger, are more profitable, 
are paying higher cash di vidends, have more debts and tangible assets; meanwhile, firms holdi ng 
boa rd meeti ngs more frequently are larger, more profitable. have more debt and tangible assets 
compared to finns holdi ng board meet ings less freq uently. These findings are consistent with other 
studies (e.g., Vafeas(l999)). However, there is no linear relation between board meet ings and the 
growth opportunities measured by market-to-book ratio. 

IV. Results of Multivariate Analysis 

To address the non-linear relationshi p in the model, I use logarithm of number of board 
meetings in year t as dependent variable. I estimate the Tobit model given in Equation (4) above, 
assuming a symmetric di stribution of the random disturbance £3. I parameterize F(£3) as the 
cu mulative distribution fu nctions of the normal distributions. Note that Equation (4) gives the 
likelihood of board meeting freq uencies. Examining the right hand of side of thi s equ ation, I sec 
that if the estimate for the coeffic ient of Pj for any independent variable X j is positive 
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(negati ve), th en that variable is positi vely (negati vely) related to the likel ihood of holding board 
meetings. 

IV.I. Analysis of the Baseline Model 

Table 2 reports the results of my basic model. I fi nd that the li ke lihood of board meetings 
is signifi cantly related to finn and CEO characteri stics fo r both high-tech and tradi tional finn s, as 
predicted by the empiri ca l framework. Ceteris paribus, the board meeting frequency decreases 
significantly w ith a CEO 's total cash compensation (i.e., salary and bon us), and marke t value of 
stock ownership. All of these factors are significant at the 1% level and are positi vely associated 
wi th the power of a CEO in the firm. These factors are indicators of managerial entrenchment. 
Conversely, the frequency of board meeti ngs is positivel y associated with a CEO's duali ty and the 
level of executive stock options. 

In add ition, I find there arc significant di fferences between high-tech and traditi onal firms. 
For tradi tional firms, board meeti ng frequency has positi ve and signifi cant association with a 
CEO's servi ce length, but thi s effect is negati ve and insignifi cant for high-tech firms; the 
coeffi cient for percentage of C EO share ownership is negative for traditional firms but positive for 
high-tech firms; the coeffi cient for long-term incenti ve plan is positive for tradi tional firms but 
negati ve and signi ficant for high-tech firm s. These effects do show differenti al board monitoring 
in different industries. 

Furthennore, I find that for both high-tech and traditional fi rms, board meeting frequency 
is positively re lated to finn size, measured by the book val ue of assets, and negati ve ly re lated to 
fi rm performance, meas ured by return on equity (ROE), in the previous year. These effects are 
consistent with results reported in Vafeas ( 1999). In teresti ngly, I also fi nd that there are signifi cant 
d ifferences between high-tech firms and tradit ional fi rms: growth opportunity, measured by 
market- to-book ratio of equity, will significantly decrease the propensity of board meetings for 
traditional firms but will increase the propensity of board meetings for high-tech firms. 

My new study shows th at board monitoring acti vit ies, measured by board meeting 
frequency, h'lVe significant association with industrial sectors. Meanwhile, a lop manager's 
internal power and compensation pl ans play an important role in corporate board monitoring. My 
basic model is highly significant from the perspective of likeli hood-ratio tests : the chi-square test­
stat istics have p-values less than O.(X)] , and McFadden pseudo- R2 yie lds 26.1 % 10 for the pooled 
sample. I emphasize that the apparent success of the basic model in addressing board meeting 
frequencies with respect to industrial sectors should be interpreted with caution. The predicti ve 
power of the models can only be rel iabl y tested with out-of-sample forecast tests. These tests are 
implemented in Section 4.2 below. 

As a robustness check, I introduce three variables that are re lated to a firm's life cyc le 
(firm age) and capital structure (debt ratio) as addi tional control variables into my analysis. The 
results are shown in Table 3. Clearl y, there is no significant impact fro m fi rm age. It is interesting 
to that a firm 's debt policy exh ibits significant influence on the fi rm's boar monitoring ac tivities -

10 Only a sm~ll fr~ct i o n ofobse rv~tions is censored in my model. the OLS regression will give us quite the same 
effccts comparing to Tobit moocl qualitatively. 
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corporate board tends to hold more meetings when the firm uses more debt. this is the case fo r 
both high-tech and traditional firms. Overall , I still have effects that are discovered in the baseli ne 
model. My results show that, there is no relation between board activities, measured by board 
meet ing frequency, and several finn attributes induding firm age in this s tudy. One possible 
explanat ion is that other firm attributes considered in the stu dy, i.e., firm size measured by book 
value of assets, asset structu re reported as fraction of tangible asset, and firm performance 
measured by return on equity in the previous two years, have outperformed the omitted effect. 

IV,2. Out-or-sample Predictive Power 

In this section I examine the predictive power of the basic model usi ng out-of-sample 
forecast tests. I des ignate the 1992-2000 period as the in-sample period and 2001 -2002 as the out­
of-sample period. I first estimate the spec ification of basel ine Tobit model (cf. Table 2) using the 
cross-sectional and time-series data for hi gh-tech and traditional firms during the in-sample 
period. Usi ng these estimated coeffi cients. I then compute the predicted likelihood of board 
meet ings on a firm· by-firm basis for both in-sample period and out-of-sample years. That is, for 
each firm I use the independent variable values for 2001-2002 in Equation (4) to compute the 
like lihood of log (meetings). The predictive performance is reported using two measurements. 
mean squared prediction error (MSPE) and mean absolute prediction errors (MAPE). 

Table 4 compares the predictions from the specification with actual board meeting records 
reported in the ExecuComp database. For both the in-sample period of 1992-200 and out-of­
sample period of 200 1-2002, the table cross-tabulates the predictions of the model regardi ng 
predicted board meetings against the actual board meeting frequencies. For both in-sample period 
and out-of-sample period. the predicted values in Table 4 show vary dose approximation to the 
actual board meeti ng frequencies. I also have sim ilar results measured by mean absolute predict ion 
errors (MASE). The resulting MS PE and MAPE show little difference between in-sample period 
and out-of-sam ple period, th is means that the model's prediction power is non-decreasi ng for the 
out-of-sample period. 

V. Summa ry a nd Conclusions 

The theoretical and empirical literature on corporate governance and managerial 
entrenchment makes a number of relatively unambiguous refutable predictions regarding corporate 
board act ivities. I extend thi s framework to allow for the role of managerial compensation 
contracts. The predict ions are then that (ceteris paribus) the li kel ihood of board meet ing freq uency 
is negatively related to the level of managerial entrenchment and firm perfonnance, and positivcly 
related to firm size set and the power of performance-based managerial incentives. Since I 
generally face acti ve managers in practice, I should consider the role of corporate board 
monitoring when managers are in control. In this case, my empirical framework under managerial 
entrenchment is distinct From traditional studies about board activities. In particular, I directly 
incorporate the strength of internal corporate governance mechanisms and firm characteristics in 
my study. 

Consistent with theoretical li terature, my empirical test design views observed board 
meeting frequency to be driven by the likelihood of managers to take non-value- max imizing 
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decisions. My results support the theoretical predictions of the management entrenchment 
li terature. I have several principal findings. As predicted by the corporate governance hypothesis, 
board meetin g frequency is significantl y and negatively associated with the likelihood of non­
value-max imizing behavior by top-management for both high-tech and tradi tional firms. Other 
things held equal, firms exhibiting greater CEO power attributes, such as longer CEO tenure and 
larger amount of compensation paid in cash salary and bonus - arc signifi cantly less likely 10 
hold as many board meetings. Such firms also tend to be larger, have beller performance records 
and possess more intangible assets. The superior perfo rmance of the Tobit model is robu st, 
applying to both in-sample fit and out-of-sample forecast tests. 

There are signifi cant di fferences about CEO compensation policies between high-tech and 
tradi tional firms in my research. For traditional fi rms, board meet ing frequency has positive and 
significant association with a CEO's serv ice length, but this effect is negative and insignificant for 
high-tech finns; the coeffi cient for percentage of CEO share ownership is negati ve for traditional 
fi rms but positive for high-tech firms; the coeffic ient for long-term incentive plan is positive for 
tradi tional firms but negative and significant for high-tech fi rms. These differential board 
monitoring activities in different industries have not been addressed in academic li terature. 

I examine CEO power measured by CEO duality, defi ned as the same manager being both 
president and chairman, does significantl y affect the likelihood of board meeting frequency. With 
a larger sample covering the 1992-2000 period, I fi nd that CEO duali ty are significant 
determinants of board meeti ng frequency for firms in traditional ind ustries, but not significant 
determinants for high-tech firms - a phenomenon that has not prev iously been addressed in the 
academ ic literature. These effects do show djfferential board monitoring in different industries. 
Overall , my analysis confirms that executive characteristics arc significant factors in determining 
board meeting frequency. 
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Exhibit 1. Defin ition of Varia bles 

I lit:fiJII,: thc <.lcpcnlit:nl an<.l i",Jcpcn<.lcnl variablcs. Fur thc in<.lcpcmJcnl variabl..,,;, I also ill<.li~alc thci, 
theoretically predicted sign in Tobi t regress ions. A positive (negative) sign implies that increases in variable value 
iocreasc (decrease) the likelihood of boani mccting frequency, holding other things fixed. All independent variables 
arc taken the beginning of the year. 

Dependent variable 
Definit ion 

log (mcclings) Log (number of board meetings) during year I. The number of board meetings 
is extracted from ExeeuComp database. 

Independent Predicted 
variables Sign Definit ion 

CEO Service Negative Log ( I +CEO years credit to service h istory). CEO years credit to service is 
Length defincd as number of ycars recognized for her retirement plan in her fi rm. 

Records are extracted from ExeeuColllp database. 
C~h Negative Log ( I + value of salary and bonus given to a CEO in a eenain year). Records 
Compensation arc extr.lCted from ExecuComp database. 
MVofCEO Negative Log (I +Market value of shares owned by a CEO). The price of stock is taken 
shares from CRSP at the beginning of year I; the number of shares owned by a CEO 

is obtained through ExecuComp database. 
CEO stock Negative (Number of shares owned by CEO)/(Total number of shares outstanding in the 
ownership (%) market), The number of shares owned by a CEO is taken at the beginning of 

vear t and oblained throu!!h execuComo database. 
Executive stock Posi tive Log ( I +value of executive stock options). Records arc extracted from 
options ExccuCom database. 
Long-term Positive Log ( I +Iong-term incentive plan), Records arc obtaillCd from ExeeuComp 
iocentive plan database. 
Duality Posi tive A dummy variable equals to I if a CEO is also the chairman of the board of the 

direc tors, otherwise O. 
Return on Equity Negative (Operating Income in year t- I )I(Annllal Common Equity in year t-I). Records 
inyeart-I arc obtained from Comp_ustat database. 
Return on Equity Negative (Oper.lting Income in year t-l)1(Annual Common Equity in year t-2). Records 
in vear t-2 are obtained from Compustat da tabase. 
Value of assets Positive Log ( I +Book va lue of assets). Book value of assets is taken at the beginning o f 

year! . Records are available through Compusta\. 
Market to book Posi tive (Market value of equity)l(Book value of equity). Records are taken atlhe 
ratio ~inninB...of year I, records are obtained from Comp_ustat. 
Asset Sirueture Negative Book value of Propcnies, Plants and Equipment divided by the book value of 

assels al the be.'!.innin.!!. of year I. Records are obtained from Com ustal. 
Othcrcontrol variables 
considered Definition 

Hi-Iech Dummy - A du mmy variable equals to I if a fi n n is classified as hi-Iech company. 
otherwise O. 

Debl ratio - Book value oftolal debl div ided by book value of debt + market value of 
eQuily al the be"innin" of year I. 

Firm age - Firm age equal to the eurrenl reponing year minus the beginning date of a 
firm's listing year obtained through CRSP monthly file. 



Ilu· An Empirical TeSi aboul Diff.",mi.1 Boord Moniloring 

Table I. Annual Board Meetill;s and Firm Characteristics 
Hioh-tech Firms Traditional Firms 

Variables 
Obser-

Mean Median Std. Obscr-
Mean Median Std. 

vations Dev vations Dev 

Book value of illisets (millions of dollars) 
Less than 5 

328 1082.13 367.838 2555.16 603 1613.97 529.367 4452.45 
meetings 
5to 10 

1834 3353.24 797.304 7686.29 2649 3381.21 972.92 [ 14603.7 
meetings 
More than 

421 6193.23 [529.70 1225 1.9 459 8642.74 1325.30 334 [3.1 
10 meetings 

Fraction of Tangib[e Assets 

Less than 5 
328 0.485 0. 369 0.433 603 0.553 0.526 0.3 [5 

meetings 
5to 10 

1834 0.544 0.542 0.38 1 2649 0.608 0 .565 0.385 
meetings 
More than 

421 0.545 0.424 0.407 459 0.629 0.567 0.367 
10 meetin£s 
Return on Equity 
Less than 5 

328 [7.210 [3.808 94.299 603 12.715 13.857 16.578 
meetings 
5to 10 

1834 5.716 13.052 91.331 2649 I Ll 79 13.37 1 166.083 
meetings 
More than 

421 1.281 10.877 76.85 1 459 11.165 10.323 226.000 
10 meetings 

Debt-to-equity 

Less than 5 
328 0.198 0.119 0.214 603 0.267 0.256 0.231 

meetings 
5to 10 

1834 0.279 0.240 0.453 2649 0.355 0.358 0.216 
meetings 
More than 

421 0.289 0.369 0.268 459 0.394 0.405 0.247 
10 meetings 
Market-to-book value of equity 
Less than 5 

328 4.675 3.206 6.332 603 3 .320 2.439 3.995 
meetings 
5to 10 

1834 4.32 1 2.869 11 556 2649 3.401 2.325 14.236 
meetings 
More than 

421 4.319 2.909 4.78 1 459 3 .399 2.114 6.525 
10 meetinss 
Dividend Yield 
Less than 5 

328 0.376 0 0.836 603 0.936 0.423 1.254 
meetings 
5to 10 

[834 0 .900 0 [.332 2649 1.329 0.965 1.469 
meetings 
More than 

421 I. [84 0 4402 459 2.01 5 1.203 11.830 10 meetings 

" 
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Table 2. The baseline models of industry effect on the likelihood of board meetings. 

n 

I class iry all observat ions into high-tech group and traditional industry group accordi ng 
to sample fimls' s ix-digit NA ICS code. I identi ry 46 industry sectors as hi -tech industry; all 
other observations are classifi ed into tradit ional industry sector. The Tobit model estimates are 
provided ror the high-tech and traditional industries or the sample. The value or (-statistic is 
reported in the parenthes is. McFadden pseudo-R2 is calcu lated as I - L:-'I/Lo, where L.\1 is the 
log-likelihood fo r the estimated model , and Lo is the log-likelihood in the model with o nly an 
intercept. 

Explanatory 
Predicted High-tech firms Tradit ional firms Pooled Sample 

variables 
sign 

Intercept 
1.628 1.784 1.701 - (4.64)*** (3.89)*** (6.1 5)*** 

Cash 
Negative 

-0.075 -0. 13 1 -0.109 
Compensation (-3.36)*"" (-5 .23)""* (-6.62)""* 
CEO Service 

Negative 
-0. 138 1.53 1 0.786 

Length (-0.30) (3. 16)*** (2.39)** 
MVofCEO 

Negative 
-0.0233 -0.0 19 -0.021 

Shares (-7.45)*"" (-5.41)*"" (-9.47)""* 
CEO stock 

Negative 
0.035 -0.258 -0.197 

ownership (%) (0.20) (-2 .36)"" (-2.20)"" 
ExecUlive stock 

Positive 
0.cX)3 0.009 0.005 

options ( 1.05) (0.98) (1.02) 
Long-term 

Positive 
-0.707 1.099 om 8 

incenti ve plan (-2.71)*** (3.1))*** (0.09) 

Duality Positive 0.0 187 0.027 0.D25 
(1.40) (\.84)* (2.49)*** 

Relurrl on equily Negative 
-0.21 3 -0.53 1 -0.365 

in yean- ! (-2.12)** (-3 .67)""* (-4.44)""* 
Return on equity 

Negative 
-0.204 0.D25 -0.012 

in year 1-2 (-2.05)** (0.56) (-0. 30) 

Value of assets Positive 
0.074 0.038 0.057 
(15.86)*"" (6.42)""* (15.92)""* 

Market-to-book Positive 0.067 -0.265 0.039 
(1.07) (-1.71)* (0.66) 

Asset structure Negative 
-0.(H)3 0.014 -0.001 
(-0.16) (0.94) (-0.09) 

Hi-tech 0.05 36 - -Dummy (5.35)*"" 
Estimated Sigma 0.338 0.353 0. 347 
LQg Likelihood -1143.42 -1100.78 -2292.67 
Num. of Observations 2583 37 1 1 6294 
Pseudo R2 27.3 % 25.9% 26.7% 

******. . c c mdtC,ltc t stattsttc slgmficance at 10 ro, 5 ro, and I % levels, respectively Asterisks , 
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Table 3. The effect of omitted variables on the likelihood of board meetings. 

I classify all observations into high-tech group and tntditional industry group according to sample 
fi rms ' six-digit NA ICS code. I identi fy 46 industry sectors as hi -tech industry; all other observations are 
classified into traditional industry sector. The Tobit model estimates arc provided for the high-tech and 
traditional industries of the sample. The value of I-s tatistic is re]Xlrted in the parenthesis. McFadden 
pseudo-If is calcu lated as I - LM'~ where LM is the log-likelihood for the estimated model, and ~ is the 
log-likelihood in the mode l with onl y an intercept. 

Explanatory 
Predicted High-tech firms Traditional firms Pooled Sample 

variabl es 
sign 

Intercept 
1.639 1.769 1.701 - (4.56)*** (3.80)*** (5.96)* ** 

Cash 
Negative 

-0.075 -0. 137 -0.1 12 
Compe.nsation (-3.3 1)"'** (-5.42)*** (-6.69)*u 
CEO Service 

Negative 
·0.00 1 0.01 3 0 .007 

Lcn,gth ( ·0.29) (2.60)*** (2.11)** 
MVof CEO 

Negative 
-0.022 -0.017 -0.021 

Shares (-7.03)" ** (-4.78)*** (-8.96)**· 
CEO stock 

Negative 
-0.01 2 -0.284 -0.214 

ownershipJ%) (·0.07) (-2.58)*** (-2.37)** 
Executive stock 

Positi ve 0.003 0.007 0 .005 
oPtions ( 1.01) (0.98) ( 1.00) 
Long-term 

Positi ve 
-0.006 O.QI I 0.00 1 

incenti v~lan ( ·2.59)"'** (3.05)*** (0.08) 

Duality Positi ve 
0.0 17 0.026 0 .023 
( 1.29) (1.76)* (2.33)*** 

Return on equity Negative 
-0.020 -0.049 -O.oJ5 

in year t-I (- 1.93)'" (-3.35)*** (-4.21)*** 
Return on equity Negative 

-0.019 0.003 -0.00 1 
in year t-2 (· 1.93)'" (0.62) (-0.22) 

Value of assets Positi ve 0.073 0.03 1 0 .055 
(14. 18)*** (4.89)*** (13.77)*** 

Market-to-book Positi ve 
0.00 I -0.002 0.00 1 
( 1.22) (-1.24) (0.92) 

Asset s tructure Negative 
-0.00 1 0.012 -0.002 
( ·0.08) (0.78) (-0.24) 

Debt-to-equity 0.078 0. 105 0.057 
( 1.88)* (2.73)*** (2 .05)** 

Finn Age 
-0.01 1 0.009 0.001 
(-1.3 1) ( 1.1 2) (0.1 2) 

Hi-tech 0.0601 - - -
Dumm y (6.2 1)*** 
Estimated Si m, 0.338 0.353 0.347 
Lo Likel ihood · 1138.37 -1221.53 -2 100.4 1 
Num. o f Observations 2583 37 11 6294 
Pseudo R2 26.8% 26.3% 26.1 % 

******. -Astensks , llldlcate I stal1S I1C slgmficance at 10%,5%, and 1% levels 
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Table 4: Out-of-sample prediction performance of the Tobit model for 2001-2002 

The basel ine model 's prediction performance is measured by Mean Squared 
Prediction Error (MSPE) and Mean Absolute Prediction Error (MAPE). Using coefficients 
estimated from 1992-2000 sample (cf. Table 2), the predicted values of yare calculated for 
the period 2001 -2002, and the pcrformance measures for both in-sample period and out-of­
sa mple period are constructed as: 

MSPE = I (y-e(y))' 
II - P 

Mean of 
log 

(meeti ngs) 

In-sample 
period. 1.857 
1992-2000 

Oul-of-
sample 1.862 
period, 
2001-2002 

Panel B. Traditional Firms 

Mean of 
log 

(meeti ngs) 

In-sample 
period, 1.872 
1992-2000 

Oul-of-
sample 1.866 
period, 
2001-2002 

Predicted 
Mean o f 

log 
(meetings) 

1.869 

1.9 10 

Predicted 
Mean o f 

log 
(meetings) 

1.88 1 

1.893 

MAPE = I ly- e(yj 
1/ - P 

Panel A. High-tech Finns 

MSPE MAPE 
(Std . Dev) (SId. Dev) 

0. 112 0.223 
(0.218) (0.216) 

0. 128 0.257 
(0.232) (0.305) 

MSPE MAPE 
(Std. Dev) (SId. Dev) 

0. 127 0.272 
(0.209) (0.234) 

0. 14 1 0.295 
(0.2 15) (0.294) 

Number of 
observations 

2583 

646 

Number of 
observations 

371 I 

970 
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Using Forecasts to Trigger Portfolios Rebalancing: 
Ca n Forecasts Reduce the Gap Between Expected and Actual Returns? 

Thomas J . Kopp, Ph.D. 

Abstract 
This research fi nds considerable support for the notion that "buy and hold" investor's will 

attain superior performance if thcy select portfolios using forecasted returns within the traditional 
mean variance approach. Portfolios comprised of the U.S . and fi ve foreign i-Shares were 
generated using both historical and forecas ted returns. Over the course of five holding periods, 
the portfolios generated using fo recasted returns consistently outperformed those generated usi ng 
the traditional mean-variance approach as well as the U.S. only, "home biased" portfolio. Thi s 
suggests that buy and hold investors can attain the benefits of international diversification 
without the constant monitoring and rebalancing necessary 1.0 allain the expected performance of 
portfolios generated using historical returns. 

I. Introduction 
This research seeks to determi ne whether the application of forecasti ng techniques offer a 

mechani sm which will allow American investors to pursue a buy and hold strategy while reapi ng 
the gai ns availab le from in tern ational portfolio diversification. In doing so it addresses 
explanations that attribute the observed lack of international portfol io diversification to the need 
for constant monitori ng and rebalancing of international portfolios (Jorion 1985; Kopp 20(4). 

While a significant body of research has suggested that American investors have not 
internationally diversifi ed despite opportunities for significant gains (Lewis 1999), the root cause 
has not been identified. Supporting the notion that this lack of diversification is irrational, So lnik 
(J 995) demonstrated that the returns of internationally diversified portfolios exhibited one-tenth 
the variation of domesticall y di versifi ed portfol ios. Other research has suggested that diversified 
portfolios comprised of the equities of U.S. international companies do not achieve the same 
effect as international portfolio diversification (Russell 1998). Despite this and si milar research, 
a significant home bias in portfolio allocation continues to ex ist. In the past, this was attributed to 
tax policies, exchange regulat ion and capital flow regulation. As capital flow liberalization has 
largely removed such barriers, some research has suggested that the gains from international 
diversification have signifi cantly diminished (Errunza, Hogan & Hung 1999). Investors may also 
perceive that such barriers continue to ex ist; inh ibiting international port folio diversification 
(Russell 1998) or the cause may be a mi spri cing of foreign equities (Pastor 2000). 

To explain this apparent bias against international diversification, research by Bekaert 
and Urias (1996), and DeSanti s and Gerard (1997) focused on the size of available gains. They 
found that the gai ns available from internat ional diversification were not statistically significant. 
In addition, Jorion (1985) demonstrated that there are barriers to the practical application of the 
mean-variance approach of optimal portfol io selection while Gorman and Jorgensen (2002) 
concluded "that observed portfol io allocation weights were not significantly different than an 
optimal allocation." 
This suggests that the tendency of U.S. investors to hold portfolios dominated by U.S . equities 
may be rat ional. However, work by Sarkar and Li (2002) continue to fi nd significant 
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diversification benefits for international investors. Building on Jorion ( 1985), Kopp (2004) 
determined that the performance of international equity portfolios that comprise the efficient 
investment frontier degraded rapidl y over time. Thi s suggests that accessible inte rnational equity 
portfolios do not offer an advantage to investors who pursue a buy and hold strategy since they 
must continually attempt the difficult task of timing the market (Butler, Domian, and Simonds 
1995). Therefore, for such investors domesti c portfolios may be rational unless a viable method 
to select international diversified portfolios that maintain their effecti veness over time is 
available. Development of such a method is the focus of thi s research. 

II. The Dat.a 
This research uses the fi ve MSCI Barra (2007) stock market gross indexes (pre-tax 

returns with di vidends) for foreig n equity markets for wh ich investment iShares are traded and 
MSC I Barra's United States equity market iShare. Originally created by Morgan Stanley, these 
indexes and their associated iShares are essenti ally exchange-traded index funds that track price 
fluctuations in the underlying markets. Of the eighteen indexes which ex isted for the entire span 
of this study, the five foreign iShares identified by Kopp (2004 ) are used. That work identified 
those fi ve fore ign iShares and the U.S. iShare as signifi cant components of the iShare efficient 
fronti er for the 1970's. The finding that effi c ient portfolios can be constructed with only six 
funds is consistent with O' Neil (1997), Fant and O'Nei l (1999) and Louton and Hakan (2006). 
They found that well di versified portfolios could be constructed with six mutual funds. 
Therefore, limiting this research to six iShares is expected to reduce the transactions cost and the 
forecasting effort required to implement the strategies identified wi thout harming performance. 
This makes construction of the portfolios of exchange traded funds ide ntified within Ih is research 
easily accessible to U.S. investors. 

The iShares and their assoc iated equity markets in this study are those of Austria, Hong 
Kong, Japan, Sweden, United Kingdom , and the United States. This study uses th e monthly 
gross indexes from December 1969- December 2004, to calcu late the corresponding monthly 
return series for January 1970-Dccember 2004. This resulted in fi ve, fi ve year holding periods as 
described in Table I below. 

III. The Model 
Trad itionall y, it is assumed that most investors are ri sk averse. Therefore, investors will 

only consider portfolios which maximize ex pected return for a given level of risk. This research 
identifies the combination of equity indices that if purchased by investors are expected to yield 
the maximum relUrn per unit of risk. Expected return (ER) of any portfolio (p) is expressed as : 

ER (p) = I w;ERU) 
i - I 

where n represents the total number of equity indices included in the portfolio and i represents a 
particular equity index, and W i represents the proportion of the total portfolio made up of index i. 

Portfolio risk (op) is quantified using the standard deviation o f recent index re turns (Oi), 
the weights of the indices in the portfolio (Wi)' and the correlation coefficient (PiJ ) between pairs 
of the individual markets. It can be expressed as: 

" 
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<II' = LW;~<IJ +2L L IV;lI' jP;.j<Y;<I j 
;=1 ;_1 jsi+1 

Us ing linear program ming, the portfolio which max imized the ratio of return to risk is 
identi fi ed under the constrai nts that the we ights sum 10 I, and that they are indi viduall y greater 
than or equal to zero (no short selling). The calculati on of portfolios and an evaluation of their 
performance will be conducted through a sequential procedure. The returns, standard dev iations 
and correlations of the historic data for period one will be used to calculate the portfolio whieh is 
expected to maximize the return per unit of risk (ER(p)/ up ). Then the performance of thi s 

portfolio will be e valuated over the fi ve year holding period as indicated in the right hand 
column of Table I. The performance of this portfolio over the fi ve-year holding period is 
evaluated using actual returns, standard deviations and correlat ions for that period. At the end of 
this period, a new portfolio, which will be held for fi ve years, is calculated using the prior ten 
years of data (period 2's hi storical data). This portfolio's performance over the next five years 
will then be evaluated as the process continues through the five holding periods. 

In addition to using the traditional mean-variance approach to identi fying portfolios that 
maximize return per unit risk the, this research uses the und erlying gross indexes for each of the 
ten year historic periods to forecast the index 's performance for the next fi ve year holding 
period . Those forecasts are then used to calculate a forecasted monthly return series. Those 
se ries of returns and their correlations are then used, 10 identify portfolios which are expected to 
maximize retu rn per unit of risk. The perfo rmance of this portfolio over the fi ve-year holding 
period is then evaluated usi ng actual returns, standard deviat ions and correlat ions for that period. 
As suggested by in Table I, th is process results in the identification of ten port folios, fi ve 
resulting from the standard application of the mean-variance approach using ten years of historic 
data and fi ve using forecasts based upon those same ten-year historic series within the mean 
variance approach. 

Mean-Variance Portfolios -The Traditional Approach 
Us ing monthly returns sequentiall y for each of the five periods ident ifi ed in column I of 

Table I, fi ve portfolios were identified using the tradi tional mean variance approach. Each of 
these portfolios, presented in Table II, is expected to max imize ex pected return per unit of risk in 
the period which it will be held (column 2 of Table I). As noted in prior research (Kopp 2004) 
the composit ion of these portfolios varies s ignifi cantly over time. For example using period one 
data, the portfolio that is expected 10 maximize return per unit of risk is heavily weighted 
towards the Austrian index. However, using period two data. that weight is zero, and is onl y non­
zero when period four data is used to identify portfolio composition for holding period four. 
While this tells us nothi ng about the perform ance of these portfolios during the holding period, it 
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does suppoJ1the notion that optimal portfolio allocation requ ires continual monitoring when this 
approach is util ized. 

Mean-Varia nce Portrolios Using Forecasted data 
The next phase of this research required each stock index be fo recasted for the holding 

period. Using the gross indices for the data periods identified in Table I, eaeh of the underlying 
stock indices were forecasted using Crystal Ball Predictor (Oracle Crystal Ball Global Business 
Un it, 2007). Returns generated from those forecasts and their correlations were then used within 
the tradi tional mean-variance port folio select ion model to identify the portfolio that wil l be held. 

The forecasti ng tech niques used withi n Crystal Ball are called exponential smoothing 
techniques (Chatfield 1978 & 2001). They attempt to smooth out random and other variation 
present in the data to identify the pattern s hidden within . The data is smoothed by taking 
weighted averages of: the data itself to remove random ness, sequential estimates of its trend, and 
sequential estimates of its seasonal behavior. (Assum ing all three characteristics exist within the 
data.) While the sizes of the weights vary, larger weight is always given to the most recent data, 
since it is assumed most relevant to future events. The sizes of the weights are determined by the 
smooth ing parameters (alpha for the data, beta fo r trend and gamma for season). The techniques 
are called "exponential" since the weights dimi nish exponentiall y over time. For example a beta 
close to I wou ld mean that recent estimates of trend are given a very high weight, and those 
weights diminish quickly, so that earlier estimates will receive almost no weight. Conversely, a 
very low bela indicates that the weights while still favoring the most recent estimates of trend 
dimin ish much more slowly. Thus many of the more historic est imates of trend are used in 
creating the weighted average forecast. 

Using data from the hi storic periods identified in Table I, each technique uses different 
weighted average combinations of the data, as well as estimates of its trend and season to 
duplicate the pallerns found within the historic period. Once those patterns arc identified, Crystal 
Ball selects the technique whose forecasts for the historic period were the most accurate. Then, 
using only the hi storic data, the weights that had been identified are used to predict values of the 
data for the forecast period. Crystal ball has eight forecasting techniques to select from. Table II I 
identifies the forecasting technique automatically selected by the software to make each forecast , 
as we ll as the associated smoothing parameters. In general, techniques which are I>ased upon 
weighted averages of both trend and season domi nate the list. This is consistent with the 
behavior of the data which generally exhibited strong trend during these time periods. 

Having forecasted each of the gross index time series, those forecasts were used to 
generate the corresponding monthly return series for each holding period. Their mean return and 
their correlations were then used to generate the portfolios which are expected to yield the 
highest return per unit of risk for each period. Those portfolios as well as expected portfolio 
return and risk for each period are also presented in Table II . (It should be noted that since 
forecas ting techniques generate relatively constant variation, the standard deviation of the 
historic series was used as estimates of each series' risk.) 
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IV. Comparison of Performance 
Having identi fi ed portfolios based upon traditional appli cation of the mean-vari ance 

approach and by using forecasts of expected performance for the period we now tum to 
evaluating the performance of each portfolio . To do this, each portfolio's actual performance was 
ascertai ned by entering the actu al returns, standard deviations and correlat ions that occurred 
during the period that the portfolios were held. These performance characteristics are included in 
Table II and are summari zed in Table IV. As these Tables demonstrate, the traditional mean 
variance approach identified portfolios whose return was lower than expected in four of the fi ve 
periods, and whose risk was hi gher than expected in three of the fi ve periods. This caused their 
return per unit of risk to be lower than ex pected in four out of the fi ve peri ods. In comparison, 
when portfolios were generated using forecasts of expected returns, actual portfolio return s were 
higher than expected during four of the fi ve periods. In addition, risk was also higher than 
expected in four of the fi ve periods resulti ng in return per unit of risk being lower than expected 
in three of the five periods. 

When comparing the rel ative performance of each technique's portfolios, we see that 
forecasting provided superior results. Those portfolios exhib ited superior actual returns in all fi ve 
periods. The return per uni t of risk of the fo recasted portfolios was higher than portfo lios 
se lected through the traditional mean variance approach in all periods except period two, when 
they were essentiall y the same. Thus the use of forecasting offers investors signifi cant 
opportunities to improve the performance o f portfolios that will be held over ti me. However, to 
demonstrate that international portfolio allocation based forecasts provides a superior altern ati ve 
to domestic non- internat ionall y diversified portfo lios we need 10 compare performance to the 
U.S. only portfolio. Table V presents the returns and retu rn per unit of risk for the U.S. only 
iShare portfol io versus those portfolios identifi ed wi thin this research. 

As we can see, the U.S. onl y portfolios outperformed the traditio nall y derived mean 
variance portfolios in all but one period. This result suggests that inveslOrs who onl y periodicall y 
wish to reallocate their portfol ios wi ll benefi t from "home bias" when using traditional portfolio 
allocation techniques. However, the clear superi or performance of port folios deri ved by using 
forecasted retu rns indicates that there is a viable alternali ve for these inves tors. Forecast based 
portfolios outperfo rmed the U.S. only portfo lio on a risk adj usted basis in all but the fi rs t period 
and in general offered higher returns. This suggests the benefit s of international diversification 
cun be attained without the constant portfolio reallocation. 

V_Conclusion 
This research fi nds considerable support for the notion that "buy and hold" investor's will 

attain superior performance if they select po rtfoli os using forecasted returns withi n the traditio nal 
mean variance approach. In vestors who do not wish 10 constantl y monitor their portfolios for 
reallocation will be able to attain the benefits of international diversi fi cation with such a 
procedure. Rather than attempt 10 "time the market" through reallocation of their portfolio as 
conditions change. the use of forecasted returns yields portfolios whose performance persists 
over time. Therefore, bu y and hold investors can avoid the e ffort and cost associated maintaining 
the returns of internationall y di versified port folios without resorting to "home bias". Instead, 
they can construct fo recast based port folios that achieve the superior perfonnance available from 
international diversifi cati on, while pursuing a buy and hold strategy. 
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a e : J phma ort 0 lOS an TbI Il O· IP ~r d P f er ormance 
Per iod I: Portrolio to he held Ianuar~ 1980 to Decemher 1984 

Traditional Mean Variance Forecasted Mean Variance 
Index Ex~ected Actual Index Ex~ected Actual 

Allocation Penormance Performa nce Allocation Per formance Penormance 
U.S.=8.80% U.S.=22.24% 

U.K.=I ,08% Relum=.OI28 Relum=-.OO34 U.K.=O.OO% RClum=O.()()45 Relum=O.0280 

Sweden=2.59% Risk" .0378 Ri<k:.0382 Sweden=O,OO% Ri,<k=O.0334 Risk=O.1419 

Auslria=78.84% Rc/Rst=.3378 Rc/Rsk=-.088 AuSlria=77.76% RelRst=O.1351 RclRst=O.1271 

Japan=O.OO% Japan=O.OO% 

H. K.=8.69% H.K.=O.OO'ib 

Period 2: Portfolio to he held Ian uar~ 1985 to Decemherl989 
Traditional Mean Varia nce Forecasted Mean Variance 

Index Ex~ected Actual Index Ex~ected Actual 
Allocation Penormance Perrormance Allocation Performance Performance 
U.S.=36.20% U.S.=25.31 % 

U.K.=6.28% RClum=OI367 RClum=O.02S3 U,K,=O.OO% RelUm=O.OO26 RelUm=O.03 11 

S ..... eden=18.28% Risk=.0373 Risk=O.0428 SW=O.OO% Risk=O.OOO8 Risk=O.0520 

Austria=O.OO"k RdRsk=.3666 Re1Rsk=O.5922 A5 =47.92% RcIRsk=3.0857 Rc/Rsk=O.5976 

Japan=39.24% JAP=26,76% 

H. K.",().OO% H.K.=O.OO% 

Period 3: Portrolio to he held Ianuar~ 1990 to Decemher 1994 
Traditional Mean Variance Forecasted Mean Variance 

Index Ex~ected Actual Index Ex~ected Actual 
Allocation Penormance Performa nce Allocation Performance Performance 
U.S.=17.55% U.S.=50.06% 

U.K.;{),OO% Relum;{).0220 RClum;{).()()4S U.K.=O.OO% RelUm;{).OOS6 Relum;{).OO64 

SW,,38.89% Ri<k=O.0426 Ri,k;{).OSIO SW,,19.13% Ri<k;{).02IS Ri<k=l),0223 

AS=O.OO% ReJRsk=5165 RelR.<k=O.0880 AS=30.80% ReJR<k"'().2603 RclRsk=O.2880 

JAP=4356% Jap=O.OO% 

H. K.=O.OO% H.K.=O.OO'ib 

Period 4: Portfolio to be held ,Ianuarv 1995 to December 1999 
Traditional Mean Variance Forecasted Mean Variance 

Index Ex~ected Actual Index Ex~ected Actual 
Allocation Performance Perrormance Allocation Performance Performance 
U.S=.18.10% U.S.=3S.S4% 

U,K,=O.OO% Relurn;{).OI<J4 Relum=O.Ol82 U.K.=O.OO% Relum;{) .OO57 Retum=O.0388 

SW=34.07% Risk=O.0484 Risk=O.0489 SW=O.OO% Risk=O.Ol67 Risk=O.0561 

AS=1659% Rd Rsk=O.4020 Rc/R,k;{).3723 AS=2850% ReJR<k;{).3436 RclR<k;{).6926 

JAP=O.(IO% JAP,,35.% % 

H, K.=31.24% H.K.=O.OO% 
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Table II: Optimal Portfolios and Performance cont'd 
Period 5: Portfolio to he held Ianuary 2000 to Decemher 2004 

Traditional Mean Variance Forecasted Mean Variance 
Index Expected Actua l Index Expected Actual 

Allocation Performance Performance Allocation Performance Performance 
U.S.=80.05% U.S.=I.OO% 

U. K. =7.47% RClum=O.0 154 RClum=-O.OOO9 U.K.=5.27% RClurn=O.0092 RClum=O.0084 
SW=7.32% Risk=O.0383 Ri , k=O.0479 SW,,35.29% Ri.<k=O.OOO6 Ri , k=O.0496 

AS=OJXJ% ReJRsk=O.4029 Rd Rsk,,-O.0185 AS~O.2 1 % ReJRsk"16.26 RelRsk"o.1685 
JAP=O.OO% JAP=2.S3% 

H.K.=S.17% H.K.:15.71 % 
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Table III : Forecast Techniques and Parameters for each Period 
Period 1 J anuary 1970-December 11)79 to Forecast January 1980 to December 1984 
Index Forecast Techni ques Alpha Beta Gamma 
US Holt-Winters' Multiplicative 0.999 0.00 1 0.00 1 
UK Holt-Wi nters' Additive 0.999 0.00 1 0.00 1 
Sweden Holt-Winters' Additive 0.852 0.00 1 0.00 1 
Austria Holt-Winters' Multiplicati ve 0.989 0.00 1 0.00 1 
Japan Holt-Winters' Additive 0.999 0.00 1 0.00 1 
HK Holt-Wi nters' Multiplicative 0.999 0.00 1 0.00 1 
Period 2 J anuary 1975-December 1984 10 Forecasl January 1985 to December 89 
Index Forecast T echniques Alpha Beta Gamma 
US Holt-Winters' Multiplicati ve 0.999 0.00 1 0.00 1 
UK Holt-Winters' Additive 0.959 0.00 1 0.00 1 
Sweden Holt-Winters' Multiplicative 0.753 0.3 11 0.096 
Austria Holt-Winters' Multiplicative 0.999 0.00 1 0.00 1 
Japan Holt-Wi nte rs' Multiplicat ive 0.999 0.00 1 0.00 1 
HK Holt-Winters' Multiplicative 0.999 0.001 0.00 1 
Period 3 J anuary 1980-December 1989 10 Forecasl January 1990 10 December 1994 
Index Forecast Techni ques Alpha Beta Gamma 
US Holt-Winters' Multiplicative 0.999 0.00 1 0.00 1 
UK Holt-Wi nte rs' Multiplicat ive 0.865 0.00 1 0.00 1 
Sweden Double Exponential Smoothing 0.999 0.039 NA 
Austria Seasonal Multiplicative 0.992 NA 0.999 
Japan Double Exponential Smoothing 0.979 0.028 NA 
HK Holt-Winters' Additive 0.986 0.001 0.00 1 
Period 4 January 1985-December 1994 10 Foreeasl January 1995 to December 1999 
Index Forecast Techni ques Alpha Beta Gamma 
US Holt-Winters' Additive 0.884 0.00 1 0.00 1 
UK Holt-Wi nte rs' Multiplicat ive 0.858 0.00 1 0.00 1 
Sweden Holt-Winters' Multiplicative 0.999 0.00 1 0.00 1 
Austria Holt-Winters' Additive 0.999 0.00 1 0.00 1 
Japan Holt-Winters' Multiplicative 0.999 0.00 1 0.00 1 
HK Holt-Winters' Additive 0.999 0.00 1 0.00 1 
Period 5 J anuary 1990-December 1999 10 Forecasl January 2000 to December 2004 
Index Forecast T echni ques Alpha Beta Gamma 
US Double Exponential Smoothing 0.907 0.045 NA 
UK Holt-Winters' Multiplicative 0.999 0.00 1 0.00 1 
Sweden Holt-Wi nters' Multiplicat ive 0.999 0.202 0.00 1 
Austria Holt-Winters' Multiplicati ve 0.769 0.00 1 0.00 1 
Japan Seasonal Multiplicative 0.985 NA 0.00 1 
HK Holt-Winters' Additive 0.999 0.001 0.00 1 
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T bl IV C a , , ompan sons 0 f P ri e orm ance 0 fPfrf E bD ort 0 lOS 0 ' ~ac ata P 'od ' " T raditional Forecasted Portfolios 
Portfolio Aetuals Forecasted Portfolio Actual Retu rns 

Relative to Aetuals Relati ve to Com~a red to Traditional 
Ex ected Ex ected Portrolios Actual 

Period I held Return lower Return higher Return higher 
January 1980 to Risk same Risk higher Ri sk higher 
December 1984 Re/Rsk=lower Re/Rsk lower Re/Rsk hi oher 
Period 2 held Return higher Return higher Return higher 
January 1985 to Risk higher Risk higher Ri sk higher 
Decembcrl989 RefR sk hi oher Re/Rsk lowcr Rc/Rsk same 
Period 3 held Return lower Return higher Retu rn higher 
January 1990 to Risk higher Risk samc Risk lower 
Deccmber 1994 Rc/Rsk lower Re/Rsk highcr Re/Rsk hi ohcr 
Period 4 held Return lower Return higher Retu rn higher 
January 1995 to Ri sk same Risk higher Risk higher 
Deccmber 1999 Re/Rsk lower Re/Rsk higher Re/Rsk higher 
Period 5 held Return lower Return lower Return higher 
January 2000 to Risk higher Risk hi gher Risk samc 
December 2004 RefRsk lower Re/Rsk lower Re/Rsk higher 

Ta hle V: U •. Domestic versus In ternationallv Di versi led Port olios s fi 
Standard Mean 

Domestic U.S. Only Variance Forecasted Portrolio 
Index Performance Performa nce Performance 

Pcriod I held Return .0 123 Return-+.0034 Return=O.0280 
January 1980 to Re/Rsk=.2906 RefRsk=+.088 Re/Rsk=O. 1271 
December 1984 
Period 2 held Return .01 65 Return=O.0253 Return=O.031 I 
January 1985 to Re/Rsk .3235 RefRsk=0.5922 Re/Rsk=0.5976 
Deccmbcr 1989 
Pcriod 3 held Rctu rn .0080 Return-0.0045 Rcturn=O.OO64 
January 1990 to ReJRsk .2230 Re/Rsk=0.0880 Re/Rsk=0.2880 
December 1994 
Pcriod 4 held Rctu rn .0228 Return-O.O 182 Rcturn-0.0388 
January 1995 to Rc/Rsk .5625 Rc/Rsk=0.3723 Re/Rsk=0.6926 
Deccmbcr 1999 
Period 5 held Rcturn -.0016 Rcturn- -O.OOO9 Rcturn-0.0084 
anuary 2000 to Re/Rsk -.00 16 Re/Rsk=-O.O 185 Re/Rsk=0.1685 

December 2004 
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Accession to the EU: A Comparative Economic Analysis of Turkey and Bulgaria 
G. N. Naidu 

Askar Choudhury 

Abstract 

This paper examines the European Union membership classification of both Turkey and 
Bulgaria with respect to other II longstanding European Union (EU) member countries based on 
their economic profil es. Turkey's most recent effort to e nter the European Union has been 
denied, while Bulgaria and Romania were admitted to the EU. Turkey's situation is so unique 
both geographicall y and poli ticall y that it offers a very interesting paradigm for economic 
integration analysis . Turkey' s dri ve to join the EU has faced many impedi ments and confro nted 
numerous challenges. The basic inspiration for European Union integration is to establish a 
single market for goods, services, and capi tal among the member nations. Since this is the motto, 
we have exami ned Turkey and Bulgaria on the basis of their economic profiles for integration 
into the union by analyzing the sim ilarities/d iffe rences. Multi variate analyses of Mahalanobi s D2, 
canonical correlation, and canonical di scriminant analysis show that Turkey may not yet have 
earned an economic statu s to be a member of EU on the basis of fi ve economic factors that we 
have considered in thi s paper. However, given that Bulgaria also classified in a separate group 
than that of those exi sting EU members provides an opportunity for an argument in favo r of 
Turkey. 

I. Introduction and Background 

Turkey has been aspiring to become a member of the European Union for nearl y four 
decades. Its desire to enter Si ngle Market Europe was intensifi ed in recent years with the 
enlargement of the EU. Turkey's most recent effort 10 enter the EU in 2002 has been denied by 
the EU at the Copenhagen Summit in December of 2002. Although, countries such as Pol and, 
Hungary, Czech Republic, Greece, Cypress , Sloven ia, Malta, and many others entered the EU in 
May of 21X)4. Bulgaria and Romania also gol admitted to EU effective January I , 2007 while 
Turkey still remains outside the un ion. 

Turkey' s position is so unique geographically and politically that it offers us a unique and 
interesting case for econom ic integralion analysis. Turkey has been a staunch, loyal NATO 
member. Its capital city is located in Europe. Turkey's long standing economic relationship 
with the western world is undeni able. In 1963, European Community signed an assoc iation 
agreement with Turkey that envisioned the mutual lowering of trade and migration barriers. In 
1973, a protocol addendum was signed and a joinl comm ission was established for removing 
migration barriers between the EC and Turkey by 1986. But, no ad vancement has been made to 
lower trade and mi gration barriers until 1982 due 10 a military coup that took place in 1980. As a 
result, the EC suspended its relations with Turkey in 1982. In spite of all these negative 
developments, Turkey applied for EU membership in 1987 and it was rebuffed by the EU in 
1989. Turkey's latest attempt 10 join EU fo iled in December 2002 at the Copenhagen Summit. 
However, EU pledged Turkey that if it carries out certain criteria on human rights and 
democracy by December 21X)4 , accession talks coul d begin " without further delay." Although, at 
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the same summit in Copenhagen EU added 10 new members to thei r list of nat ions while 
denying entry to Turkey. The basic motivation for European integrat ion is to establish a single 
market for goods, services, and capital among the member nations of the EU. If this is the 
premise on which the EU expansion drive is advanced, then Turkey 's economic profile should be 
compared to that of Bulgaria. 

Turkey's drive tojoin the EU is not without hurd les or challenges. There is no certainty 
among the current EU members to accept Turkey. The grounds for this discord are varied and 
many. Valery Giscard d'Estai ng, a former French president and an architect of EU's 
constitu ti on, objected to Turkish membership because Turkey has "a diffe rent culture, a different 
approach, and a different way of life." Blocking Turkey from entering the EU contradicts the 
Union's motto: "Unity in Diversity." Resistance for Turkey's entry into EU comes from many 
directions. Some are culturally based and others are based on socio-poli tical dynamics. At the 
center of this issue lies the concern about the continuing disharmony among Turks as to the 
cultural and social structure of their society. Tu rkey is a Muslim country with a majority of 
Sunn i population . Turkey adopted a strict separation of State and reli gion. Under Turkey's brand 
of secularism, the slate strictly controls the practice of reli gion. In the I 920s, Turkey was shaped 
by the ideology of Kemalism, after Mustafa Kemal Ataturk. The Kcmalist ideo logy embraces 
republicanism, nationalism, stati sm, seculari sm, revolutioni sm (the quest for modernity) and 
populism. The rift between Kemalists and Is lam ists continues to ex ist and opens up wide from 
time to time. Kemali sts seem to want to bu ild a Turki sh society lhat respects secularism as 
practiced by their European neighbors whi le the majority of Islamists interpret secularism as 
reli gious freedom to practice Sharia law in public. The issue came into the open when the 
parl iament passed a law approving the female students wearing head scarf. The law was 
challenged by Kemalists in the court and the court struck down the law. In addition, the EU is 
concerned about how Turkey deals with the minority groups such as the Armenians and Kurds. 
Turkey is considered by many as a secu lar Musli m democracy. The courts and major insti tutions 
are dominated by the Kemalists while the Islam ists domi nate the military ranks. Kemalists 
petitioned the court to dissolve the current govern ment for disobeying the secular constitution. 
The court wisely rejected the petition respecting the democraticall y elected government Thi s 
demonstrates that Turkey, in spite of the appearance of social disharmony, upholds the basic 
principles of secularism and democracy. These developments motiva ted the authors to examine 
Turkey's entry into EU purely on the basis of econom ic considerations. 

Turkey ranks as the seventh largest economy in the Council of Europe and 15th largest 
economy in the world. It is one of the G-20 industrial nat ions. Turkey is a founding member of 
OECD. Turkey's GOP growth rate averaged 7.4% annually between 2002 and 2007. World Bank 
forecas t a 5.4% rate of growth in 2008 and slightly higher growth rate for 2009. 
The rate of consumer inflation is running at the rate of 9% for 2008, which is higher than most 
coun tries in Europe. Its unemployment rate is about 10%. It has an ongoing negative balance in 
Current Account Turkey's budget (defic it) balance as % of GDP is about 3% and is expected to 
rise. Foreign direct investment is falling and the currency is decl ining in value. Turkey's 
economic trends were shaping up posi tively d uring the last few years. 

Whi le there are some sociopolitical dynamics at play on both sides of the issue, this paper sets 
aside the non-economic considerations. 
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Bulgaria spent nearl y fi ve centuries under OHoman rule before a const itutional monarchy 
took over in 1878. After World War II, it became a communi st state as part of the Eastern Bloc. 
In 1990, Bulgaria transitioned to democracy and free-market capitalism. Bulgaria is currently 
governed by a parliamentary democracy under a uni tary constitutional republic . It has been a 
member of NATO si nce 2004 and entered the EU in 2007. Bulgaria' s attempt to join EU was not 
exactly a cakewalk either. Just as Turkey did, Bulgaria also made a discernible progress on the 
economic front and in advancing democracy. Bulgaria made a successfu l transition to a relatively 
peaceful and stab le democracy in a shorter timeframe than did Turkey. After signing its 
accession treaty in April 2005, its march towards stable and peaceful nation was not without 
hurdles. It had a di ffi cult parliamentary election in 2006 . After the parl iament convened, it 
worked very hard and pushed towards achieving the EU me mbership with series of negotiations 
with the EU. The overarch ing goal of the EU enlargement process has been the achievement of 
peace and stabi lity in Europe, and especiall y in the Balkans. Apparently, EU was sat isfied with 
Bulgaria's progress towards this end. On September 26, 2006, European Commission issued an 
official report indicati ng Bulgaria's readiness to become EU member state. The EC president , in 
his address to European Parliament , stated that Bulgaria and Romania are ready to "take 
responsibility of EU membership." Thus Bulgaria and Romania entered the EU on January I, 
2007. The decision to acceptlhe two countr ies into the EU was based on the presumption that the 
two nations will conti nue to make progress on overcoming some deficiencies in the areas of 
crime and corruption. 

The paper examines the issue purely on the basis of economic profiles of Turkey and 
Bulgaria. Althoug h Turkey has been negoti ati ng with the EU for much longer period to get into 
EU, it was denied EU membership while Bu lgaria and Romania were given the nod to enter EU 
effective January I. 2007. There are multidimensional differences among these countries' 
economic profil es. The purpose of this paper is to compare Turkey and Bulgaria in terms of their 
economic profiles and see if they di ffere ntia te themselves on economic di mension. Perhaps, it is 
even more important to st udy which one of these two countries is closer to the EU members' 
states in terms of thei r econom ic profi le. We exclude Romani a from our analysis primarily due to 
inadequate econom ic data available for the time line considered in this paper. 

II. Data and Variable Descriptions 

This paper compares Tu rkey and Bulgaria with the c leven longstanding members of the EU to 
see if they are cohesive enough in the ir econom ic profiles to fit well in the Union. Econo mic 
profi le of each nation is created and assesse<i using the fo llowing five economic characteristics: 

I) Growth Rate of GOP 
2) Current Accou nt Balance (% of GOP) 
3) Inflation Rate 
4) Unemployment Rate 
5) Long-term Interest Rate 

The data set for this study was obtained from ;'The Economist" and ;;OECD". Annual 
data of these thirt.een countries for fi ve d ifferent economic factors above were obtained and 
analyzed. Summary stat istics for these data were reported in Table I for the period of 2002-2006. 
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Data analysis is carried out in two steps. Fi rst, we compare Turkey's economic profile 
wi th the seasoned members of the EU. Similar comparison is then made for Bulgaria. Thi s 
comparative analysis was done by applying univariate test for mean comparison to see if 
Turkey 's (or Bulgaria' s) average economic profi le is similar or dissimilar to the average 
economic profile of the other II nations in the EU. We al so ana lyzed pair-wise correlation 
between countries' economic characteri stics to observe the closeness of economic profiles. 
Second, closeness of these countries economy on mu ltidimensional scale was tested using 
Mahalanobi s squared di stance 0 2 to incorporate mu ltivariate assessment of these cou ntries 
economic profiles. 

III. Multiva riate Methodologies 

Multi variate analyses of Hotelli ng's T2 or Mahalanobis 0 2 can be used to observe 
the similarities or differences between the EU countries and Turkey+B u[garia based on five 
economic factors, namely Growth Rate of GOP, Current Account Balance (% of GOP), Inflation 
Rate, Unemployment Rate, and Long-term Interest Rate. Then, Canonical Discriminant Analysis 
was used to group similar countries together based on these economic characteristics. 

Let us consider XiI. Xj2, ....... , XiNi are random samples from two multivariate normal 
populations, Np ()1;, r.,) for i=[,2. Then, the test stat istic Hotelling 's r to test the difference 

between two mean vectors is defi ned as, 

T' and t (N { - I)I: I +(N 2 -J)I:2 
N j +N7.- 2 

where 

)11 and )12 are the two mean vectors from two different populations and r. is the pooled 
variance-covariance matri x (see Johnson 1998, p.420 for further details). Note that Hotclling's 
T2 is proportional to the Maha[anobis 0 2 to measure the distance between two mean vectors )1{ 

and 112 • Therefore, Mahalanobis 0 2 measure alone is suffic ient to perform the multivariate 
analysis and test the difference between two mean vectors at a multidimensional level. 
Consequently, only Mahalanobis 0 2 measure was used in this paper for the assessment of 
similarity/d ifferences of these countries economic profiles. In add ition , canonical correlation also 
aid into the classification decision making process. 

These methodologies were used to observe the similarities and differences between two 
countries economic profiles on the basis of five economic factors collectively. Canonical 
discriminant analysis (a dimension reduction technique) was then used to classify countries that 
grouped together and worthy of belongi ng to the European Union on the basis of their economic 
characteristics. Thus, this device (or technique) classified countries accord ing 10 their economic 
similarities and clustered them together into one group and at the same time keep them separated 
from another group of countries that have dissim ilar economics. The resulting clusters of 
couillries should then exhibit high internal (within-cluster) homogeneity and high external 
(between-cluster) heterogeneity. Accordi ngly, if Ihe classificmion is successful , countries within 
the cluster will be closer together in-terms of their economy, and countries between clusters will 
be further apart. 
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IV. Empirical Classificalion Analysis 

In th is study. we examined the phenomenon of country classification in two phases. In 
the fi rst phase, we have calculated the mean vectors of size fi ve for five economic factors fo r 
each of the 13 different countries and their correlation (pair-wise) matrix to identify possible 
similarities or differences between countries in-terms economic characteristics by usi ng 
univariate analysis as shown in Table 2 and Table 4. These preliminary analyses encouraged us 
to conduct multivariate analyses using Mahalanobis 0 2 and Canonical Correlation. Analyses 
were done using SAS program ming soft ware and the results were reponed in Table 3 and Table 
5. Resul ts show that Mahalanobis 0 2 is consistently higher with Turkey and Bulgaria compared 
to other II countries considered in this paper. On occasion Ponugal and Netherlands also exerted 
some higher values on these statistics. This Icads us to employ Canon ical Discri minant Analysis 
usi ng SAS to separate and cluster countries that are together according to their economy. Resu lts 
of univariate mean comparison tests (top half of Table 4) by economic factors reveal that all 
five economic factors are signi ficantly diffe renti ating country specific means with the most 
significant ones being GOP growth. Current Accoulll Balance, and Unemployment rate with F 
statistics of 21.88 (p-value < 0.000 1), 19.63 (p-value < 0.0001), and 19.58 (p-value < 0.00( 1) 
respectively. Country differences are fo und to be most widely separated according to their 
economic profiles by the fi rst canon ical fu nction (Can I). Which is a linear combination of 
economic factors as fo llows: 0.6513798 CDP grolVth rate - 0.1946843 C/lrrent ACCO/int 
Balance + 0.4562219 II/flation + 0.54310126 Ullemploymell/ Rate - 0.0931799 Lollg-tcrm 
Iliterest Rate with a high R2 of 0.9368 12 between this canonical variable and the cou ntry 
classifi cation variable. Next we analyzed (he eigenvalues and likel ihood ratio test statistics to 
detenni ne the di mensionality of the canon ical space. Although, the first four canonical fu nctions 
are statistically signifi cant, fi rst two functions alone account for 8 1.66% of the total variabil ity 
and the eigenvalues of these two funct ions are greater than one. Therefore , these thirteen 
countries means seem to fall into a two-di mensional subspace within the five-dimensional space 
of economic factors . These two canonical variables were estimated to be 
CANI = 0.6513798 CDP growth rate - 0.1946843 Currenl ACCOllnl Balance + 0.4562219 
Inflation + 0.54310 I 26 Unemployment Rate - 0.0931799 Long-Ierm Interest and 
CAN2 = 0.4410642 CDP growlh rate -0.0238839 Cllrrellf AccolllIf Balance - 0.1213042 
Iliflation - 0.571/502 Unemploymellf Rate + O. /373904 Lollg-reml Imeresr. 
These functions were then calcul ated (also known as z-scores, see Hair et. ai., 1998. p.263) for 
each cou ntry and plotted in Graph I to observe the clustered outcome of countries. Th is 
suggested that there are two di fferent disti nct clusters fonnation by the first canonical funct ion. 
One fonned by Turkey and Bulgaria and the other cl uster formed by rest of the EU countries. 
This result is also supponed by higher Mahalanobis 0 2 for Turkey and Bulgaria as reported in 
Table 3. Second canonical function provides classifi cat ion between Turkey and Bulgaria 
themselves . It is interest ing to note that the fi rst canonical variable which discrimi nates Turkey­
Bulgaria with respect to other EU countries accounts for 66. 20% of the total variation. Also note 
that the distance between cl usters formed oy the fi rst canon ical func tion (Can I) is much greater 
than the distance between clusters formed by the second canonical funct ion (ean2) as can be 
secn with respect to ax is (x and y) in Graph I. However, second canonical function also fonned 
another separation between Turkey and Bul gari a. This probably indicates that Tu rkey may not 
have achieved the necessary economic stat us to enter Ihe EU for the time period considered in 
this paper. 
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V. Discussion a nd Conclusion 

Turkey's position is so unique both geographicall y and politically that it offers a very 
interesting instance for economic integration analys is. Econom ic relationshi p of Turkey with the 
western world is exceptionally long and mutually beneficial to both. Turkey's drive to join the 
EU has faced many impediments and confronted numerous challenges. Financial Times, a 
venerable European news paper endorsed EU membership for Turkey. In spite of that, there is 
some hesi tancy among the current EU members to accept Turkey into the union. Bulgaria and 
Romania were accepted into the union in 2007. The basic mot ivation for European Union 
integration is to establish a single market for goods, services, and capital among the member 
nations. Therefore, this pllpcr exami ned and compared the economic profiles of Turkey and 
Bulgaria 10 see how si milar or dissimilar these two countries on the economic dimensions. 

This pllper applied the classification and cl usterin g (integration) methodology 10 
economic data collected for 13 European cou ntries. Multivariate anal yses that induded 
Mahalanobi s 0 2

, canonical correlation, and canonical di scriminant anal ysis revealed that Turkey 
may not be classified as a member of EU yet on the basis of five economic factors that we have 
considered in this paper. However, Bulgaria is also classified as a separate cluster with respect 10 
other EU members. This provides an opponunity for the Turkey' s economic policy makers 10 
ali gn their country's economy for future consideration fo r acceptance inlO the EU. Specifically. 
Turkey would li ke to place a considerable emphasis on the long- term stabilization of their 
interest rale and inflation. If the policy makers concentrate on these economic factors and 
implement necessllry policies, Turkey may eventually achieve an economy thlll is similllf to the 
long-lasting EU member nations. At that stage Turkey can legi ti matcly lay a claim for EU 
membership. 

" 
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T AntE 1: Summary Statistics of Factors by Countries 

COllnl';"" Faclors M .. "n Sift n." . Minimlln, M,,~imllm 

"~ ..• 0.~137833 , .. , .. 
co 0.\1016 1 .~U>81! .~ ,., 

Austria I,'~ 1.78 0 .389>1718 ... .., 
~"' Hsn 1.6100196 • ,., 
, .~,. 4.0910 0.S824619 3.38 ... 
~ I .~! 0.~1!1403 

co ,.~ 1.07347S1 •. " 
~Igiu ... I,'~ .." O.SO I996 ..• , .. 

","'''' 11.48 .~ .~ 12.80 ,.. .. ,. . .,. 0 .5586389 '''' •• 
~ ,. 1.4141881 ..• ,., 
" 6.174 J.S~ ,., 10.n 

Finland "'~ 1.02 0 .S932959 ,., ..• 
U."'" .- 0 .S631628 7.711 .~ 

'·~rc 4.0716 O.S990036 3.3S .~ 

~ 1.82 0 .4164-4'2 ... " " -{lAS!! I .OJ70196 _1.41 0,819 

t'rlloct' ".~ 1.8! 0 .2683282 .. , , .. 
U."'" 9.03S 0 .12698-13 •• 9.I1S 
'·~rc 4.OS9S O.S3.l66Ol 3.41 .~ 

"~ .~ 1.3164346 .. , ... 
" 4.314 1.-1479144 ..• ,., 

Germany I,,'~ .., 0 .367423' ... , 
~"' 10.34 1 1 . 1008~1 •. , 11 .68 
,.~,. ' .00 0 .5221919 3,)5 4,78 

"~ 
.., 0 .S09902 ,., ..• 

co -6.424 1.8531676 ·9.62 -4,91 

C= '" ,~ 0 .3(119'" , .. ... 
~"' 9.872 0 .6.:!64143 ... 10.' 
, .~,. 4.!6O 0.55~llJ 3.585 5,12 

~ , 0 .1615713 .. , , .. 
co ·2.68 2.2603318 ·S.13 , 

I",land "'~ '" 1.0434664 2.2 .. , 
u~' ... •. m 0. lD5'3~ .., '.M 
'·~rc .~ 0.6091289 3.32 •• 
"~ " 0 .7582875 ,. ..• 
" -1.4 16 0 .11086'1 -2.56 -{I,n 

Italy "'~ 
.., 0 .2915476 ,., 

1). .... 7.n5 0 .7373941 6.715 ... 
, .~", 4.!Jl\ 0.'.13942 3." ' .0.1 
,~ 1.38 I .OJ29lffl ,., 
c. 7.592 1.14758'1 5.49 8.'1 

Netherlands I,"~ I.S8 0.-1207137 ... , .. 
1)."'" 3,S2S4 0 .82747S 2.267 4,325 
, .~,. 4.OS26 0 .5'7263 3.37 .~ 

~ '.M 0 .8234(176 ., 
U 

" U. lAJI7'71 -9.7 -6.ll 

f'or1uga) I,"~ , .~ 0 .5683309 2.3 , .. 
u~' ... .~ 1.06J87S ,~ 7 ,(05 

'·~rc 4. 136 0.5692919 3.43 '.00 
"~ ' " 0.31304~ , .. ... 
" -6.71 2.2928476 ·8.8 · ),49 

Spain I,'~ '.0> O.U3S8'n 2.4 ,., 
~"' 9.7396 1.2711371 .. , 11.38 

'·~rc 
4.0716 0.5795121 3.38 .~ 

,~ .~ 1.4188m ,., ... 
co -5.'11! 1.7914017 _7.87 -3,3' 

Turkey "'~ " 6.~D4815 .. , ~.3 

~"' 10.235 0 .2!88SS8 9.315 10.5 

'·~rc 31 .06 18.n83S1 IH "' 
"~ .N 0.0107373 , •• 
co ·8.084 7.7790186 · 18.36 .., 

Bulgaria '" S.f>2 2.0992856 2.1 H 
I). ... ~ 12.,! 1 M5J!1319 • 17.3 
, .~,. •. " 1.363S06S '" 6,7' 
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TABLE 2A- Correlations (pa ir-wise) of GDP Growth by Countries 

AuSlr """. Gtrma NtlMrI Portuli:" Bulp rl 

• m t-inllind t-ran~ ., G~ ,'''''"" Italy ..... I Spain Tu rkey • 
Aust ria 1.00 0.88 0.98 0.17 0.61> 0.03 0.55 0,87 0.50 0.67 0,36 -0.44 0.4.> 

Belgium 0.88 1.00 0.89 -0.23 0.25 0.17 0.44 0,93 0 .05 0&4 0.05 -0.42 0,19 

Finland 0.98 0.89 1.00 0.13 0.63 0.10 0..0 0,93 0" O.M 0. 19 -0.44 04.> 

I'rar>et 0.17 -0 ,23 0.1 3 1.00 0.65 0.3 1 0.23 -0.17 08<) -0.58 0.56 0.50 0,87 

Gennany 068 0.25 063 0.65 100 -0.25 0.39 036 0 .92 000 0.6 1 -0.32 0.57 

Greece 0.03 0. 17 0.1 0 0.31 -0.25 100 -013 0 14 000 -0.3 1 -0.25 0.77 0.63 

Ireland 0.55 0" OAO 0.23 0.39 -0. 13 100 016 0 .39 0.47 087 -0.09 025 

haly 0.81 0.93 0.93 -0. 17 0.36 0. 14 0. 16 1.00 0.12 0.72 -0. 14 -0.50 0.22 

NClheTland~ 0.50 0.05 0" 08<) 0.92 000 0.39 0,12 1.00 -0.22 0.68 om 0,78 

I'onugal 0.61 0.84 O.M -0.58 0.09 -0.31 0.47 0,72 -0.22 1.00 0.08 -0.73 -0.32 

Spain 0.36 0.05 0.1 9 056 0.61 -0.25 0.87 _0.14 068 0()8 100 om 0,38 

Turkey ·0.44 -0 .42 ·0.44 0.50 -0.32 0.77 -0.09 ·0.50 om ·0.73 0.D2 1.00 0.5 1 

Bulgaria 0." 0.1 9 0." 0.87 0.57 0.63 0.25 022 0 .78 -0.32 0.38 0.51 100 

TABLE 2B: Correlations (pair-wise) of Current Account Balance by Countries. 

AuSlr """. Gtrma NtlMrI Portuli:" Bulprl 

" m l1 nlllnd rran~ ., G~ lrelli nd IlIIly .... , I Spain Tumy • 
,\ ustria 1.00 -0 ,88 ·0.33 -0.79 0.56 -0.85 -0.84 ·0.80 0.06 ·0.86 -0.73 -0.63 0,33 

Belgium -0.88 100 0.67 0"" -0.87 0.75 0 96 086 -0.53 0.76 0.95 0.92 -0.06 

Finland -0.33 0.67 100 OM -0.67 0.23 0.59 0<16 -0.77 0.53 0.73 0&4 0" 

Fmace -0.79 0.94 OM 100 -0.86 0.52 099 065 -0" 0.73 0.98 0"" 0.1 6 

Gennany 056 -087 -0.67 -0.86 100 -0.53 -086 -0.75 0 .83 -0.37 -0.93 -0.93 -0'" ------
Greece -0.85 0.75 0.23 0.52 -0.53 100 0 60 095 -0.1 2 0.58 0.53 0<16 -0.65 

Ireland -0.&4 0.96 0.59 0.99 -0.86 0.60 1.00 0,72 -0.50 0.73 0.97 0.92 0.05 

Italy -000 0.86 0<16 0.65 -0.75 0.95 0.72 100 -0.43 0" 0.7 1 0.67 _0.47 

NCl heriands 006 -053 -0.77 -0.54 0.83 -0.1 2 -0.50 -0.43 1.00 -0.0 1 -0.67 -0.76 -0.36 

Ponugal -0.86 0.76 0.53 0.73 -0.37 0.58 0.73 054 -0.01 100 066 0.62 009 

Spain -0.73 0.95 0.73 0.98 -0.93 0.53 0.97 07 1 -0.67 066 1.00 0.98 0. 17 

Turkey ·0.63 0.92 0.&4 0."" -0.93 0.46 0.92 0,67 -0.76 0.62 0.98 1.00 0.29 

Bulgaria 0.33 -006 0." 0. 16 -0.04 -0.65 0.05 -0.47 -0.36 009 0.17 0.29 100 

" 
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TABLE 2C: Correlations (pair-wise) of Inflation Rate by Countries. 

A~' Helglu Ger ma Nelhfrl Porlu/l:& Bul/l:llr1 
;. m }'inland Franct' "J G_ Irdand llaly ..... , , Spain Turkey • 

Aumia '.00 0.84 -0 .50 .(l.16 -0 .10 .(l.11 0.00 .(l.55 -0.23 -0.72 0.85 0.09 ~.06 ---
Belgium 0.'" '.00 -0 .47 -0.50 0.28 .(l.IS 0.23 .(l.n -0.56 -0.88 0.65 -0.38 0.49 

Finland -0 .50 -0.47 ' .00 0.11 -0.48 0.50 0.67 0. 14 0.48 0.75 .(l.76 0.47 .(l.16 

Fr~nce -0 . 16 -0.50 0 .11 ' .00 -0 .76 0.68 -0.59 0.89 0.03 0.62 0.18 0.65 ~.66 

G<:rm~ny -0.10 0.28 -0.48 .(l.76 '00 .(l.74 0.02 .(l.49 -0.34 -0.61 ~.09 -0.9.\ 0_76 

Grcece -0. 1L -0.15 0.50 0.68 -0.74 UX, 0.05 0 .5 1 -0.24 0.55 .(l.03 0.48 .(l.17 

Ireland 0.00 0.23 0 .67 -0.59 0.02 0.05 '.00 .(l.63 0.25 0.03 ~.50 0.00 0 .33 

haly -0.55 -0.77 0 .14 0.89 -0.49 0.5 1 -0.63 ;.00 0.08 0.74 .(l. 14 0.43 .(l.52 

NClherlands -0 .23 -0.56 0 ." 0.03 -0 .34 .(l.24 0.25 0.08 ' .00 0.51 ~.'" 0.62 ~.68 

l'onugnl -0.72 -0.88 0 .75 0.62 -0.6 1 0.55 0.03 0.74 0.51 '.00 ~M 0.62 .(l.S2 

Spain 0.85 0.65 -0 .76 0.18 -0.09 .(l.03 -0.50 -0. 14 -0.44 -0.64 ;.00 0.Q2 .(l.13 

Turkey 0.09 ·0.38 0 .47 0 .65 ·0 .94 0 .48 000 0 .43 0 .62 0.62 0.Q2 ' .00 ~.90 

Bulgaria -0 .06 0.49 -0 . 16 -0.66 0.76 .(l.17 0.33 .(l.S2 -0.68 -0.52 .(l. 13 -0.90 ' .00 

TABLE 20: Correlations (pair-wise) of Unemployment Rate by Countries_ 

" USlr HeIE-iu Ger ma Nelhfrl PorIullll Builla n 
;. m }'inland Franct' "J G_ Irdand llaly ..... , , Spain Turkey • 

Auslria '.00 -0.05 -0 .66 0.97 -0.80 .(l. IS -0.68 -0.73 0.85 0.85 .(l.26 -0.59 .(l.85 

Belgium -0.05 ;'00 0.72 .(l.01 -0 .4 1 0.79 0.13 0.69 0.35 -0.23 0.36 0.80 0 .27 

Finland -0 .66 0.72 ;.00 .(l.56 0. 16 0.82 0.53 0.99 -0.33 -0.83 OM 0.93 0 .83 

France 0" -0.0 1 -0 .56 '00 -0.82 .(l.OS -0.60 -0.64 0.'" 0.73 .(l.1 0 -0 .53 .(l.76 

Gcnnany -0 .80 -0.41 0.16 .(l.82 ;'00 ~.40 0.73 0 .23 -0.72 -0.43 .(l.27 0.20 0.40 

Greece -0 .1 8 0 .79 082 .(l.05 -0.40 '.00 0"' 0 .77 000 -0.60 086 0.67 06 1 

Ireland -0 .68 0.13 0 .53 ~.60 0.73 OM ;'00 0 .53 -0.30 -0.47 ~.09 0.65 0 .4 1 

haly -0 .73 069 099 ~'"' 0.23 0 .77 0 .53 ;'00 -0.40 -0.85 060 0.93 086 

Nelhcrl~nds 0.85 0.35 -0 .33 0.84 -0.72 0.00 -0.30 ~.40 ;'00 0.76 .(l.32 -0.13 .(l.77 

Portugal 0.85 -0.23 -0 .83 0.73 -0.43 ~.60 -0.47 -0.85 0.76 '.00 .(l.73 -0.62 ~.99 

Spain -0 .26 0.36 0'"' .(l. 10 -0.27 086 -0.09 060 -0.32 -0.73 ' 00 0." 0.72 

Turkey -0.59 0.80 0 .93 .(l.53 0.20 0.67 0.65 0 .93 -0.13 -0.62 0.34 ' .00 0 .62 

Bulgaria -0.85 0 .27 0 .83 .(l.76 OAO 0 .6 1 0.41 086 -0.77 -0.99 0.72 0.62 '00 
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TABLE 2E: Correlations (pair-wise) of Interest Rate by Countries. 

Auslr Bel&iu ",,_ Nether! Por1U2ll Bu.l2lIri 
I. m ~'inland ,"- "y G_ 1rt'llInd ' '''y ."'" I SpIIln Turkey • 

AUSlri~ 1.00 1.00 100 1.00 100 099 1.00 1.00 1.00 100 1.00 0.93 0.97 

Belgium 100 100 100 100 100 100 100 1.00 100 100 1.00 0." 0.97 

Finl~nd 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0." 0.97 

France 100 100 100 100 100 099 100 1.00 100 100 1.00 0." 0.97 

Gcnnany 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.93 0 .97 ---
G"= 099 100 100 09'> 100 100 100 1.00 099 100 1.00 093 09< 

l rel~nd 100 100 100 100 100 100 100 1.00 100 100 1.00 0" 096 

11~ly 1.00 1.00 1 00 1.00 100 1.00 1.00 1.00 1.00 100 1.00 0.92 0 .95 

Nelhcrlands 100 100 100 100 100 099 100 1.00 100 100 1.00 0" 0.97 

Ponugal 100 100 100 100 100 100 100 1.00 100 100 1.00 0.93 096 

Spain 100 100 100 100 100 100 100 1.00 100 100 1.00 0." 0.97 

Turkey 0.93 0." 0." 0.94 0 .93 0.93 0." 0.92 0." 0.93 0." 1.00 0.97 

Bulgaria 0 .97 0.97 097 0.97 "" 09< 096 0.95 0 .97 096 0 .97 097 100 

" 
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TARLE 3: Ma halanobis Squared Distance- DZ by Countries 

Country AU "' au " CR GE GR HO OR n eo " TU 

AU 0 21.7102 103.487 9.2474 7.3811 13.3610 36.8199 11.3329 14.9827 5.4568 14.8528 29.8315 100.827 

BE 21.7102 a 56.7474 9 .8043 5.6376 1.7652 20.2536 49.5519 36.5181 12.7225 30.8474 16 .7459 78.4563 

SU 103.487 56.7474 0 85.3258 66.0564 74.9720 18.3217 167.162 68.4014 85.5784 84.8484 26.0703 34.3426 

H 9 .2474 9.8043 85.3258 a 8.3935 5.7100 32.7481 200536 2 U 333 14.5779 358557 29.6107 91.7809 

CR 7.3811 5.6376 66.0564 8.3935 0 3.7387 17.2863 33.4338 20.8280 2.4117 11.9103 11.8285 76.7619 

GE 13.3610 1.7652 74.'H20 5.7100 3.7387 0 27.6431 34.1753 33.4202 7.8805 26.7072 22.3799 9 1.2935 

GR 36.8199 20.2536 18.3217 32.7481 17.2863 27.643 1 a 824817 22.5316 27.4595 27.5347 1.0588 36.2526 

HO 11 .3329 49.5519 167. 162 20.0536 334338 34.1753 82.4817 0 33.2406 29.0380 483843 74.4735 154.770 

OR 14.9827 36.5181 68.4014 21.1333 20.8280 33.4202 22.5316 33.2406 0 25.5023 28.1113 22.3874 64.5393 

IT 5.4568 12.7225 85.5784 14.5779 2.4117 7.8805 27.4595 29.0380 25.5023 0 6 .5171 19.2577 92.8314 

eo 14.8528 30.8474 84.8484 35.8557 11.9103 26.7072 27.5347 483843 28.1113 6.5171 0 18.5674 88.7940 

" 29.8315 16.7459 26.0703 29.6107 11.8285 22.3799 1.0588 744735 22.3874 19.2577 185674 a 43. 1547 

TU 100.827 78.4563 34.3426 91.7809 76.7619 91.2935 36.2526 154.770 64.5393 92.8314 88.7940 43.1547 0 

AU=A ustria, BE=BelgiulIl. BU=Bu]garia, Fl=Fin]and, FR=France, GE=Germany. GR=Greece 

HO=Netherlands. IR =lreland. IT=lta]y, PO=Poftugal, SP=Spain, TU=Turkey 
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TABLE 4: U.liva riate and Multivariate Tests on Equali ty of Means 

Univariate Test Statistics 

Total Pool'" Between 
Standard Standard Standard R-Square 

Variable Deviation Deviation Deviation R-Square I (I-RSq) F Value Pr > F 

GOP Growth 2.0959 0.9454 1.9776 0.8347 5.0485 2 1.88 <.0001 
Rate 

Current Balance 5.9136 2.7901 5.5278 0.8 19 1 4.5292 19.63 <.000 1 
% ofGDP 

Inflat ion 3.5559 2.0628 3. 1305 0.7266 2.6572 11.5 1 <.0001 

Unemployment 2.8827 1.36 15 2.6939 0.8 188 4.5 175 19.58 <.0001 
Rate 

Interest Rate 8.5630 5.0963 7.4636 0.7 122 2.4748 10.72 <.000 1 

Multivariate Test StatislH::s and F Approximations 

Statistic Value F Value Num OF Den OF Pr > F 

Wilks' Lambda 0.00146708 11 .53 60 228.54 <.000 1 

Pilla i's Trace 3. 12577 191 7.23 60 260 <.000 1 

Hotelling-Lawley Trace 22 .39551893 17.41 60 148.06 <.000 1 

Roy's Greatest Root 14.82589702 64.25 12 52 <.000 1 
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TABLE 5' Canonical Discriminant Anal vsis 

Adjusted Approximate Squared 
Eigenvalues of Inv(E)*H 

Canonical Canonical Standard Canonical 
= CanRsq/(I-CanRsq) 

Correlation Correlation Error Correlation Eigenvalue Difference Proportion Cumulative 

I 0.967891 0.960077 0.007898 0.9368 12 14.8259 11 .3632 0.6620 0.6620 

2 0.880862 0.843 189 0.028010 0.7759 18 3.4627 0.8749 0.1 546 0.8 166 

3 0.849279 0.832907 0.03484 1 0.721275 2.5878 1.1 908 0." 55 0.9322 

4 0.763411 0.743334 0.052 150 0.582797 1.3969 1.2746 0.0624 0.9945 

5 0.330106 0. 192824 0. 111379 0. 108970 0. 1223 0.0055 1.0000 

Test of HO: The canonical correlations in the current row and 8111001 follow are zero 

Likelihood Approximate 
Ratio F Value NumoF Den OF Pr>F 

I 0.00 146708 11.53 60 228.54 <.0001 

2 0.02321 793 7. 21 44 189.42 <.0001 

3 0. 1036 1355 5.72 30 147.44 <.0001 

4 0.37 174058 3.63 18 102 <.000 1 

5 0.89102977 0. 79 8 52 0.6095 

Raw Canonical Coefficients 

Variable Canl Can2 

GOP Growth Rate 0.65 13798 162 0.4410642 159 

Current Balance % of GOP - .1946843246 ·.0238839067 

Innalion 0.45622 19832 -.121 3042 142 

Unemployment Rate 0 .543 10 12554 -.57 1150214 1 

Interest Rate - .0931798933 0. 1373904084 
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Abstract 

The Fed Funds Rate a nd Interest Rate Elasticities 
Kevin M. Bah r, Ph. D. 

William E. Maas, J. D., c.P.A. 

The federal funds rate is an important. short-ternl interest rate which is targeted by the 
Federal Reserve to influence economic growth and in flat ion. The fi nancial markets closely 
mon itor the Federal Reserve's monetary policy and changes in the federal funds rate to gauge 
fut ure economic performance. Thi s research anal yzes how changes in the federa l funds rate 
affected the I) yield cu rve, 2) 30-year fixed mortgage rate, and 3) spread between Aaa and Baa 
corporate bond yields. The purpose is to determine the rippling effect between changes in the 
fede ral funds rate and changes in interest rates that affect the cost of borrowing by firms, 
individuals, and the government. The empirical results indicate that when a basis point change 
of 25 points or more occurs to the fed funds rate, which is of a magnitude consistent with a 
change in Federal Reserve policy, a statisticall y signi ficant, positively related change occurs in 
the one-month interest rate elasticities fo r the 3-Month Treasury rate, I-year Treasury rate, 5-
Year Treasury rate, 10-Year Treasury rate, and the 30-Year Mortgage rate. 

I. Introduction 

The Federal Reserve conducts monetary policy wit h the ulti mate objectives of promoting 
economic growth with an acceptable amou nt of infl ation. The Federal Reserve's primary tool for 
imp lementing monetary policy is through open market operations - purchases and sales of U.S. 
Treasury and federal agency securities. Although the goal of open market operations has 
historicall y varied, in the 1980s the focus gradually shifted toward attaining a specified level of 
the federal (fed) funds rate. The fed funds rate is the interest rate at which depository insti tutions 
lend balances at the Federal Reserve to other depository institut ions overnight. In other words, it 
is a very short-term (overnight), market sensitive interest rate. 

Thus, open market operations are used to target the fed funds rate, which in tum 
infl uences economic growth and inflation. To accomplish its economic objectives of economic 
growth and an acceptable level of inflation, the short-term object ive fo r open market operations 
is specifi ed by the Federal Open Market Committee (FOMe). Beginning in 1995, the FOMe 
began publicly announcing its target level for the fed fu nds rate. After its meetings, since 
February 2000, the FOMC has released the committee's assessment of the risks to the attainment 
of its long-run goals of price stability and economic growth. When the Federal Reserve 
determines a change in the targeted fed funds rate is necessary to accomplish its objectives, a 
change of 25 basis points or more will occur to the target rate. The focus of th is research will be 
analyzing how other interest rates in the financial markets respond to a change in the fed funds 
rate caused by a change in Federal Reserve policy. 

Kevin M. Bahr and Wi11i~m E. Maas arc Associate Professors of Business at the Un iversity of Wisconsi n - Stevens 
Point. 
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The fed fu nds rate has become a key economic variable used by the Federal Reserve to 
balance economic growth and in nation. Investors in the stock market closely monitor the 
Federa[ Reserve's policy of targeting the fed funds rate. Changes in the target rate can cause 
significant stock market reaction, such as the 2.9% increase in the S&P 500 which occurred 
following the Fed 's decision to reduce its target on the fed funds rate by one-half percentage 
po int on September [8, 2007. Although stock markct reaction to changes in the fed funds race is 
usually widely reported in the media, generall y less attention is given 10 how changes in the fed 
funds rate affect other interest rates. 

Gi ven the economic importance of the fed funds rate, this paper will analyze how other 
intercst rates in the financial markets typicall y react 10 changes in thc fed funds ratc. The 
objective is to detenni nc how changes in the fed funds rate typicall y affect th e cost of borrowing. 
Changes in the cost of borrowing are determined by analyzing changes in the yield curve, 
changes in the residential mortgage rate, and changes in the spread between corporate bonds. 

II. The Literature 
Existi ng research focuses on the effect changes in the fed funds rate has on asset prices, 

the mortgage markets, and vari able rate debt instruments tied for instance to the prime rate, such 
as adjustable rate mortgages and crcdi t cards. Bcmanke and Kuttner (2005) found that an 
unanticipated rise in the fed funds rate by 14 percent (25 basis points) results in one percent drop 
in stock prices. They used a six variable VAR using unanticipated fed funds rate changes a5 a 
variable to generate responses for excess re turns. Taylor (2007) found that housing construction 
and mortgagc fi nanci ng volatility relat ive to trend has decrcased since 1980 largely duc to an 
improved monetary pol icy. 

Rattening of the yield curve has been analyzed the past few years, as long-term interest 
rates did not increase in a historicall y consistent manner when the FOMe began monetary 
tightening in June 2004. WU (2006) researched how the conventional rel ationship between 
short-term and long-teml interest rates appears to have broken down during the recent fed funds 
rate increases. He believes the yield naueni ng is likely related to the decreased volatility in real 
economic acti vit y caused by increased globalization ; while at the same time, the available pool 
of world savings is increasing, bringing additional loanable funds to increasingly open markets, 
helping to hold down real interest rates worldwide. Backus and Wright (2007) think the 
evidence points to a declining term prem ium as the pri mary source of the recent fall in long-tenn 
forward rates . 

Ill. Data 
To detenn ine the relationship between changes in the fed funds rate and changes in other 

interest rates in the fi nancial markets, interest rate elasticity is calculated. In each case, the one­
month percentage change in a given interest rate is di vided by the one-month percentage change 
in the effecti ve fed funds rate. (The effective fed funds rate is a volume-weighted average of 
rates on trades arranged by major brokers. It is the market, rather than targeted, fed funds rate.) 
In effect, the interest rate elasticity is an arc elasticit y thai measures the one-month percentage 
change of a given interest rate relative to the one-month percentage change in the effecti ve fed 
funds rate. Interest rate elastic ities are calculated for the following variables: [) 3-Mo nth 
Treasury rate, 2) I -year Treasury rate, 3) 5-Year Treasury rate, 4) [0-Year Treasury rate, 5) 30-

'" 
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Year Mortgage rate, and 6) the basis poi nt spread between Moody's Aaa and Baa Corporate 
Bond Yields. Elasticities are computed for the six variables under two scenarios: I) the monthly 
interest rate elasticity for all periods in the analysis, and 2) the mOlllhly interest rate elasticity fo r 
periods in which a significant change in the fed fu nds rate occurs . A significant change is 
defi ned as a 25 basis poinr change or greater. Thi s corresponds to analyzing the impact of 
changes in Federal Reserve policy, as the Federal Reserve will change the targeted fed funds rate 
by 25 basis points or more. 

To determine interest rate elasticities, month ly data from July, 1954 through December 
2006 is used for the effective fed funds rate. the 3·Month Treasury Bi ll rate. the 5-Year Treasury 
rate, the IO-Year Treasury rate, and the b<lSi s poi nt spread between Moody's Aaa and Baa 
Corporate Bond Yields. Monthly data from April , 197 1 through Decembcr, 2006 is used for the 
30-Year Conventional Mortgage Rate. In each case, the source of data is the Board of Governors 
of the Federal Reserve System. 

Hypotheses 
Give n that the Federal Reserve changes the targeted fed funds rate by 25 basis points or 

more when a change in poli cy is needed to accomplish its objectives, the primary focus of th is 
research is to determine how other interest rates in the fi nancial markets Iypicall y react 10 
significant changes in the fed funds rate. A signifi cant change is defined in this research as a 
change of 25 basis points or more, which reflects a change in Federal Reserve pol icy. 
Hypotheses are developed and tested to determi ne if signifi cant changes in the fed funds rate are 
associated with changes in the I) yield curve, 2) 30-year fixed mortgage rate, and 3) spread 
between Aaa and Baa corporate bond yields. The purpose is to determine the rippling effect 
between changes in Federal Reserve JX'licy and changes in interest rates in which affect the cost 
of borrowing by firms, indi viduals, and the govern ment. 

Six statistical tests are performed to determine the significance of a given interest rate 
elasticity. 

Test 1 
Ho: 3 month treasury one-month interest rate elasticity = 0 
Ha: 3 month treasury one-month interest rate elasticity > 0 

Test 2 

Ho: I-year treasury one-month interest rate e lasticity = 0 
Ha: I-year treasury one-month interest rate e lasticity > 0 

Test 3 
Ho : 5-year treasury one-month intcrest rate elasticity = 0 
Ha: 5-year treasury one-month interest rate elasticity > 0 

Test 4 
Ho : 10-year treasury one-month interest rate elasticity = 0 
Ha : lO-year treasury one-month interest rate elasticity > 0 

,m 
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Test 5 
HO: Aaa/8aa spread one-month interest rate elasticity = 0 
Ha: Aaa/Baa spread one- month interest rate elasticity> 0 

Test 6 
Ho: 3D-year mortgage one-month interest rate elasticity = D 
Ha: 3D-year mortgage one-month interest rate elastici ty> 0 

In each case, the null hypothesis states that a significant change in the fed funds rate 
(defi ned as 25 basis poi nts or more) will not have an effect on the given interest rate variable. 
The null hypothesis states that the one-month percentage change in the given interest rate 
variable relative to the one-month percentage change in the fed funds rate is equal to zero. In 
each case, given a significant change in the fed funds rate, the alternative hypothesis states that 
the one-month percentage change in the given interest rale variable relative to the one-mo nth 
percentage change in the fed fu nds rate is greater than zero. 

IV. Results 

Table I shows one- month statistics for the variabl es being analyzed. The monthly mean, 
median, and standard deviation were calculated over the period Jul y, 1954 through December 
2006 for the fed fu nds rate, the 3-Month Treasury rate, the 5-Year Treasury rate, the IO-Year 
Treasury rate, and the basis poi nt spread between Moody's Aaa and Baa Corporate Bond Yields. 
The monthly mean, median, and standard deviati on were calculated over the period April , 1971 
through December, 2006 for the 30-Year Mortgage Rate. 

The mean and median for the fed funds rate were 5.70 and 5.25, respecti vely, with a 
standard deviation of 3.35. The 3 month treasury rate had a mean of 5.21 and median of 4.95, 
with a standard deviation of 2.79. The I-year treasury rale had a mean of 5.79 and median of 
5.45. with a standard deviation of 2.95. The mean and med ian for the 5-year treasury rate were 
6.39 and 6.01 , respect ivel y, with a standard deviation of 2.73 . The lO-year treasury rate had a 
mean of 6.59 and medi an of 6. 20, with a standard deviation of 2.66 . The spread between Aaa 
and Baa corporate bond yields had a mean of 0.95 and median of 0.83, with a standard dev iation 
of 0041. The mea n and median for the 3D-year mortgage rate was 9.28 and 8.76 respectively, 
with a standard deviat ion of 2.76. The table reflects that generally the yield curve slopes 
upward, with interest rates increasing as maturity increases. However, the table also indicates 
that short-tenn interest rates have greater volatility than long-tenn interest rates, as the standard 
deviations of 3-month and I- year treasury interest rates are greater than the standard deviations 
of 5-year and lO-year treasury interest rates and the 3D-year mortgage rate. 

Table II shows the one-month interest rate elasticities for the six d ifferent interest rate 
variables relative to the fed funds rate over all periods. All monthly changes to the market fed 
fu nds rate are included in the anal ysis, incl uding changes between 0 and 25 basis poi nts. Thus, 
changes to the fed fu nds rate which occur irrespective of Federal Reserve policy are ineluded in 
the analys is. The interest rate elasticity measures the one-month percentage change of a given 
interest rate variable rel ative to the one-mo nth percentage change in the fed funds rate. The 
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analysis indicates that large standard deviations for the interest rate elast icity of each variable 
resu lt when all periods are included in the analysis. 

The mean interest rate elasticities are 0.92, 0.65, 0.48 and 0.37 for the 3-Month Treasury 
rate, I-year Treasury rate, 5-Year Treasury rate, and 10-Year Treasury rate, respectively. Thus, a 
10 percent c hange in the fed funds rate is associated with, on average, a 9.2 percent change in the 
3-month Treasury rate, a 6.5 percent change in the I-year Treasury rate, a 4.8 percent change in 
the 5-year Treasury rate, and a 3.7 percent change in the lO-year Treasury rate. However, using 
all time periods in the analysis returns relatively large standard deviations for the interest rate 
elasticities. The standard deviations are 4.67.5.0 1,5.35, and 4.60 for the 3-Month Treasury rate. 
I-year Treasury rate, 5-Year Treasury rate, and IO-Year Treasury rate, respective ly. The mean 
interest rate elastic ities for the 3D-Year Mortgage rate and the basis point spread between 
Moody's Aaa and Baa Corporate Bond Yields are 0.08 and 0.4 1, respectivel y, and the standard 
deviations of the interest rate elasticities are 9.17 and 3. 15, respectively. The relatively large 
standard deviations for the interest rate elasticities renect large move ments which ca n occur in 
the interest rate variables, despite only small movements in the fed funds rate. 

Table III shows the one-month interest rate elasticities fo r the six diffe rent interest rate 
variables when there is a significant change to the fcd funds rate. A signifi cant change is defined 
as a 25 basis point change or greater and is consistent with a change in Federal Reserve pol icy. 
Thus, the focus of Table 3 is to show the association between movements in the fed funds rate 
that are a magnitude consistent with a change in Federal Reserve policy and other interest rates 
variables. The results in Table 3 indicate that when a significant change occurs in the fed funds 
rate, a statistically sign ificant change in the interest rate elasticity occurs for the 3-Month 
Treasury rate, I-year Treasury rate, 5-Year Treasury rate, IO-Year Treasury rate, and 30-Year 
Mortgage rate. The stati stical significance is indicated by the Z-test. In each case, the 
percentage c hange in the fed funds rate is positi vely related to the percentage change in each of 
the interest rates. The change in the interest rate elasticity for the basis point spread between 
Moody's Aaa and Baa Corporate Bond Yields is not statistically significant. The greatest 
changes occur for the short-tcnn rates. A dramatic reduction in the standard deviat ion of each of 
the interest rate elasticities occu rs relative to Table 2 when all periods were considered in the 
analysis. 

The mean interest rate elasticity for the 3-month Treasury rate is 0.58; the mean interest 
rate elasticity of the I-year Treasury rate is 0.59. Thus, a 10 percent c hange in the fed funds rate 
is associated with, on average, a 5.8 percent change in the 3-month Treasury rate and a 5.9 
percent change in the I-year Treasury rate. The standard deviation of the interest rate elasticity 
is 0.97 and 1.06 for the 3-month Treasury rate and the I-year Treasury rate, respectively. The 
interest rate elasticities for the longer-term interest rates are lower relative to the short-term 
interest rates. The mean interest rate elasticities for the 5-Year Treasury rate and 10-Year 
Treasury rate are 0.34 and 0.23, respectively. Thus, a 10 percent change in the fed funds rate is 
associated with, on average, a 3.4 percent change in the 5-year Treasury rate and a 2.3 percent 
change in the 10-year Treasury rate. A 10 percent change in the fed funds rate is assoc iated with. 
on average, a 2.4 percent change in the 3D-year Mortgage rate, as indicated by the 0.24 mean 
interest rate elasticity for the 3D-year Mortgage rate. The standard dev iation of the interest rate 
elasticity is 0.91 for the 3-year Treasury rate. 0.79 for the 10-year Treasury rate, and 0.50 for the 
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30-Year Mortgage rate. When the time periods analyzed include only those periods in which a 
significant change in the fed funds occurs, the standard deviations of all the interest rate 
elastic ities arc greatly reduced. 

v. Summary 
The federal funds rate is an important, short-term interest rate which is targeted by the 

Federa[ Reserve to influence economic growth and inflation. The focus of this research was to 
analyze how significant changes in the fed funds rate affected the [) yield curve, 2) 3D-year fi xed 
mortgage rate, and 3) spread between Aaa and Baa corporate bond yields. The purpose was to 
detenni ne how changes in the federal funds rate were associated with changes in interest rates 
that affect the cost of borrowi ng by fi rms, individuals, and the government. 

The research indicates that when a basis poim change of 25 points or more occurs to the 
fed funds rate, which is of a magnitude consistent with a change in Federal Reserve policy, a 
statistically significant, positively related change occurs in the one-month interest rate elasticities 
for the 3-Month Treasury rate, I-year Treasury rate, 5-Year Treasury rate, [0-Year Treasu ry rate, 
and the 3D-Year Mortgage rate. The basis point spread between Moody's Aaa and Baa 
Corporate Bond Yields is not significantly affected. The mean interest rate elasticities are 0.58, 
0.59,0.34, and 0.23 for the 3-month Treasury rate, I-year Treasury rate, 5-year Treasury rate, 
and to-year Treasu ry rate, respectively. Thus, a 10 percent change in the fed fu nds rate is 
associated with, on average, changes of 5.8 percent, 5.9 percent, 3.4 percent, and 2.3 percent for 
the for the 3-month Treasu ry rate, I-year Treasury rale, 5-year Treasury rate, and 10-year 
Treasury rate, respectively. The mean interest rate elasti city for the 3D-year Mortgage rat e is 
0.24, which indicates that a 10 percent change in the fed funds rate is associated with, on 
average, a 2.4 percent change in the 3D-year Mortgage rale. 
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TABLE 1 
1 R nterest ate 

Mean 

Median 

Standard 
Deviation 

Number of 
Periods 

TABLE II 

M hi S ont II,,; tallstlcs 
£ffecl i ~'e 3 Mom!! I-year 
Federal Treasury Treasury 
FUllds Rate Rate 
Rate 

5.70 5.21 5.79 

5.25 4.95 5.45 

3.35 2.79 2.95 

630 630 630 

5-yellr IO-yelir Alia/Bali 30-year 
Treasury Treasury Spread MOr/gage 

Rate Rate Rate 

639 6.59 0.95 9.28 

6.01 6.20 0.83 8.76 

2.73 2.66 0.41 2.76 

630 630 630 429 

One Month Interest Rate Elasticities Relative to Federal Funds Rate' All Periods -
3 MOllth / -year 5-year IO-yellr AaalBaa 30-year 
Treasury Treasury Treasury Treasury Spread Mortgage 

Rate Rate Rate Rate Rate 
Mean 

0.92 0.65 0.48 0.37 0.08 0.41 
Median 

0.69 0.58 032 0.19 0.00 0.20 
Standard 

Deviation 4.67 5.01 535 4.50 9.17 3.15 

TABLE III 

One - Month Interest Rate Elasticities Relative to Federal Funds Rate: 
P . d . Who h S"fi Ch 0 d' Fed I F d R erlO Sin " I'm Icant an e ccurre m em UII s ate 

3 Mom!! / -year 5-yel/r IO-yell/' Aaa/Baa 30-year 
Treasury Treasury Treasury Treasury Spread MOr/gage 

Rate Rate Rate Rate Rate 
Mean 

0.58 0.59 0.34 0.23 0.02 0.24 
Median 

0.65 0.63 033 0.16 ·0.04 0.18 
Standard 

Deviation 0.97 1.06 0.91 0.79 2.03 0.50 
Number of 

Periods 217 217 217 217 216 153 
Z-tcst 

0.000 0.000 0.000 0.000 0.443 0.000 
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Personal Financial Planning: When Should You Start? 
Jason Lin and Devin Dorosh 

Abstract 
This study was conducted to determi ne if age plays a fac tor in the level of a person's 

personal financ ial awareness and practices. An online survey of Truman State University 
students and Facu lty was conducted. and the data was analyzed using crosstabs in SPSS 
software. In general, the results showed that older people are more aware of their personal 
finances and have begun saving for reti rement. However, contrary to other studies, older people 
have more credit cards and credit card debt that you nger people based on the data. Finall y, the 
data showed that people who feel that they are aware of their personal finances. generally are 
aware and demonstrate their awareness through their actions. 

I. Introduction 
Recent news articles have described a crisis in the personal finance habits of young 

adults. More and more students are graduating from college deep in debt. Credit card 
companies stan sending multiple credit card offers to students at earl ier and earlier ages. As 
tuition rates increase, many students arc borrowi ng money to attend school and then start 
accumulating more and more debt by usi ng the credit so easily extended by these credit card 
companies. Financial planners agree that people need to have money set aside in an "emergency 
fund" so they do not have to use high interest rate credit cards if problems arise. Many students 
do not have money set aside and have to turn to credit cards (Fetterman). 

Student borrowing seems to be rising overall , whether via credit cards or private student 
loans. Based on an article in USA Today, nearl y two-thirds of "twentysomethings" have debt 
and the total average debt is $16, 120 (Fel1crman and Hansen). Students think that they ean 
easily payoff these debts once they have a full- time job and find later that geni ng out of debt is 
much harder than they anticipated. With all of th is debt accum ul ated, many young people have 
stopped paying their debt, forcing lenders to charge it off (Fetterman and Hansen). As a result of 
all of this, some young people are forced to put th ings off, like buying a home, gelling married , 
or having children, in order to payoff their debt (Fetterman and Hansen). In a poll of 910 
"twentysomethings" nineteen percent had to move back in with thei r parents to cut costs 
(Fel1erman and Hansen). 

We assume that older adults shou ld be more aware of and more adept at handling their 
personal finance. However, another critical issue regarding personal finances is the lack of 
saving and investment by older adults. Reports indicate that Soc ial Security and company 
pensions wi II not provide sufficient funds for adults in thei r retirement years. Individuals must 
take responsibility for their fi nancial futu res and in vesting money for their retirement . Many 
have spent beyond their means in thei r earl y adul t years, and have accumul ated debt through 
heavy spending, credit cards, and mortgages. thinking there will be time to save money for 
re ti rement as they gel older. 

Jason Lin is professor of finance. School of Business. Truman State University. Kirksville, MO. ilin @truman.edu. 
Devin Dorosh is a graduate student in Accounting. School of Business. Truman State University 
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It is important for young people to begin forming good personal finance habits while they 
are still young. One study showed that fift y-five percent of young people are not saving for 
retirement in a 40 1(k) or individual retirement account, and fort y percent do not even have a 
savings account (Waggoner). Results like these caused the State of Missouri to add a half-unit 
course in personal fi nance as a new requirement for high school graduation . The new policy 
began applyi ng to the 2006-2007 freshmen class graduati ng in 2010 (Morris I). 

This research was designed to determine how personal finance attitudes, habits, and 
awareness di ffer between young adults who are j ust beginning to develop their personal finance 
practices and older adu lts who have establ ished patterns of personal finance behaviors. 
Throughout the process of conducti ng this research, the hope was to encourage people to thi nk 
about their personal fi nance situation and become more aware of good practices and how to do a 
better job of planni ng for their fi nancial fu tu re. This research demonstrates the importance of 
educating young people in the importance of personal fi nancial planning. 

I L Data and Methodology 
ILl. Data 

As a sampling technique for this research, an onl ine survey consisting of 30 questions 
was developed. Question types incl uded choose the best response, choose all that apply, yeslno 
questions. and Li kert scale questions. The fi rst two questi ons were demographic questions. that 
assessed the respondents age and sex. The third question li sted several aspects of personal 
fi nance and asked respondents to check the ones they fe lt were aspects of personal fi nance. The 
purpose of this question was to see if people reali zed how broad personul finunce is and what it 
encompasses. The fourth question asked respondents to assess how aware they felt they were 
about their personal fi nances. Th is question was used as a measure to determine if people are as 
aware of their personal finances as they think they are. The remainder of the questions were 
designed to measure if respondents are aware of various aspects of personal fi nance and if they 
demonstrate that awareness through their actions, for ex.unple, developi ng and followi ng a 
budget. keeping a check register, and saving money each month . The survey was posted on 
Truview, Truman State Uni versity's local portal. The survey link was al so emailed to all of the 
deans to distribute to their respective divisions' faculty. An incentive of a chance to wi n a $50 
gift card was used as motivat ion to complete the survey. 

There were 745 responses to the survey. Of those responses, 690 of them were from ages 
17 to 25, and 55 were From ages 26 and greater. 

n.2. Hypotheses and Methodology 
Three main hypotheses were developed before conducting this research. 

Hvpothesis I: Personal financial awareness is dependelll upon age. Older adults are more aware 
of their personal fi nances and have establ ished fi nn patterns regarding their 
finances. Younger people are less informed about what are good personal fi nance 
practices. 

HyPOthes is 2: Good personal finance habits are dependent upon age. Older adults save money in 
order to prepare for retirement and have little to no credit card debt. Younger 
people do not save much money, are nOI preparing for retirement, and have credit 
card debt. 

'" 
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Hypothesis 3: Many who believe they are infonned about thei r personal finances do not 
demonstrate it through their actions and habits. 

The underlying reasoning behind these hypotheses is that personal financial awareness is 
dependent upon age. As people get older, th ey become more educated about and more aware of 
their personal finances through classes, semi nars, and experiences. The first hypothesis was 
formed on lhe basis that older adults have had more experiences to date in their lives and have 
had ti me to develop financial behaviors that work for them, where as most younger adults have 
nOI yet had these experiences. Based on other stud ies regarding young people and debt, younger 
adul ts are not as inclined to save their money and accumulate more debt than o lder adults. This 
is based on the assumption that younger people have less income, rel y on cred it to meet their 
needs, and plan to be able to pay their debt when they get a job. 

After all of the data were collected, a crosstabs compari son in SPSS was used to find 
significance within the data. The data were a lso anal yzed using Pearson's Chi Squared Test with 
a p-value of 0.05. The actual values of the results were then com pared to the expected values 
based on the crosstabs to find any significant differences. Each set of crosstabs is described in 
the tables in the empirical results section. 

Ill. Empirical Results and Discussion 
The sample size for this study was 55 for older adults (ages greater than 26) and 690 for 

younger adults (ages 17 through 25). Si nce age was the major vari able of the study, the four 
responses that did not include thei r age were not considered in the results. 

The following tables show the crosstabs between age and various questions. Table I 
shows all of the variables that are independent from age based on the data of this research. For 
example, based on the data, age is independent from awareness, age is independent from having 
and following a budget, and age is independe nt from having a savings account. 

Table 2 summarizes the variables that demonstrate dependence upon age. For example, 
based on the data, recognizing a 401 (k) as an aspect of personal finance is dependent upon age, 
the amount of monthly savings is dependent upon age, and having an IRA is dependent upon 
age. 

Tables 3 through 7 provide a break down of the results that are dependent into the 
hypothesis that they support or cause to reject. 

Table 8 summarizes vari ables that arc dependent upon perceived awareness. For 
example, recognizing impulse buyi ng as an aspect of personal finance is dependent upon 
perceived awareness, having a checking accou nt is dependent upon perceived awareness, and 
keeping a check regi ster is dependent upon perceived awareness. 

Table 9 summarizes the variables that are independent from perceived awareness . For 
ex ample, based on the data, recognizing that having and keeping a budget is an aspect of 
personal finance is independent from perceived awareness, having a savings account is 
independent from perceived awareness, and carryi ng a credit card balance is independent from 
perceived awareness. 

'" 
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In compari ng other factors within the survey, some other interesting relationships were 
discovered. The majority of the sample said that they save for reasons other than travel, car, 
retirement, gifts, house, and goods. People that save more are more likely to save for reti rement 
than expected and save for a house more than expected. Thi s would lead one to believe that 
people that do save are educated about the im portance of saving for retirement. The majority of 
every age category responded that 5 to 7 % is an acceptable return on savings. The majority of 
every age category responded that 7 to 10% is the highest rate they could attai n on thei r savings 
(except for ages 26 to 30). Finally, more older people than expected responded that they cou ld 
not achieve fi nancial independence in their li fetime. 

IV. Conclusion 
Based on the data, hypothesis I cannot be rejected. As people get older they become 

more educated about certain aspects of personal finance including real estate, 40 I(k), reti rement 
planning, and insurance. Hypothesis 2 needs to be refi ned based on the data. Older people are 
planning for thei r retirement more than younger people; however, the data showed that younger 
people actuall y had fewer credit cards resu lting in less credit card debt. Finally, hypothes is 3 
should be rejected based on the data. Individuals thaI rated themselves highl y on financial 
awareness, demonstrated it through their act ions (as shown in Tables 10 through 12) 

IV.I. Limitations of Study 
This particul ar study was li mited by several different factors. First, the sample was 

somewhat biased. The respondents were ent iced by the chance of a reward. The sample al so 
was not random since people had to read the li nk on TruView and respond. Second, the study 
had geographic alld cultural limitations. It was limi ted o nly to the Truman State University 
commu nity, which eliminates some cultural perspeclives. Finally, the sample size limited the 
results. Distribution to older adults on campus (faculty and staff) was limited by University 
policy, hence the distribut ion of ages present, N=55 for ages greater than 26 and N=690 for ages 
less than 25 . 

IV.2. Possible Areas of Future Study 
Areas of possible future study are numerous. However, to improve upon this particular 

stud y, multiple di scrimi nant analysis could be used to determine if the different age groups could 
be profi led on the basis of multiple different independent variabl es. A more expansive sample 
including more than Truman State University students and staff would be necessary, and would 
also provide a more unbi ased sample. 

Other areas to ex pand upon this research include fi nding a reason that Truman students 
do not follow the trend of having more credit cards with a balance, detenni ning the reasons 
students do not save for retirement, and finding OUI how we can educate students about the 
importance of sav ing for retirement. Finall y, with the implementation of the new policy in 
Missouri , requi ring high school students to take a course in personal finance in order to graduate, 
will future studies still show that younger people are uneducated about what constitutes good 
personal fi nance? 
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Table I: Variables that are independent from a~e . 

Chl-
Variables Squared df P-Value Dependence 

Value 
Age vs Impu lse Buying 8 .632 6 0 . 195 Independent 

Aspect 
A e vs Investin As ect 11.384 6 0 . 077 Inde endent 

A e vs Bud et As ect 8 .630 6 0 . 196 Inde endent 
Age vs Savings Account 

12.277 6 0 . 056 Independent 
Aspect 

Age vs Check Register 
3.090 6 0.797 Independent Aspect 

Age vs Awa reness 29.905 24 0.188 Independent 
Age vs Checking Account 6.080 6 0.414 Independent 

Age vs Reconcile 10.208 6 0.116 Independent 
Age vs Sav ings 8 .369 6 0 . 212 Independent 

Age vs Why Save Goods 3 .586 6 0 . 733 Independent 

Age vs Acceptab le Rate of 
28.668 30 0 . 535 Independent 

Return 

Age vs Highest Rate of 34.768 30 0 . 251 Independent 
Return 

Age vs Having Budget 10.086 6 0 . 121 Independent 
Age vs Wise Choice 9 .023 6 0 .172 Independent 

Age vs When IRA 48.170 36 0.085 Independent 

Age vs Medical Insurance 11.132 6 0 . 084 Independent 

A e vs Auto Insurance 3.538 6 0.739 Inde endent 
Age vs Better Mortgage 10.155 6 0 . 118 Independent 

Age vs Why Buy 9 .737 6 0 . 136 Independent 
House Equ ity 

Age vs Why Buy 
1.851 6 0.933 Independent House Investment 

Age vs Why Buy 
4 .103 6 0 . 663 Independent 

House Collato ral 
Age vs Why Buy 

8,421 6 0.209 Independent Home Make Money 

Age vs Why Buy 
9.061 6 0.170 Independent Home Save Money 

Age vs Why Buy 
8.968 6 0.175 Independent 

Home Not Rent 
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Table 2: Variables that arc dependent upon a,ge. 
Chi-

Yarlables Squared .f P·Yalue Dependence 
Value 

A e vs Real Estate As ect 22.535 6 0.001 De endent 
Age vs Checking Account 

22.844 6 0.001 Dependent Aspect 
Age vs 401 k ) Aspect 17.777 6 0.007 Dependent 

Age vs Retirement Plan 
19.732 6 0.003 Dependent Aspect 

Age vs IRA Aspect 23 .205 6 0.001 Dependent 
A e vs Insurance As ect 24 .394 6 0.000 De endent 

Age vs Check Register 14.038 6 0.029 Dependent 
Age vs Means for Highest 

62 .694 42 0.021 Dependent 
Rate of Return 

Age vs Number of Credit 268 .046 24 0.000 Dependent 
Cards 

Age vs Credit Card 
23 .759 6 0.001 Dependent Balance 

Age vs IRA 169 .003 6 0.000 Dependent 
Age vs f inancial 13.488 6 0.036 Dependent 

Independence 
Age vs How Become 

81.096 18 0.000 Dependent Financially Independent 
A e vs Ufe Insurance 57.171 6 0.000 De endent 
A e vs Auto Premium 151.698 48 0.000 De endent 

Age vs Medical Premium 480 .807 48 0.000 Dependent 
A e vs Life Premium 394 .094 42 0.000 De endent 

Table 3: Results related to H ypothesis I . 

Hypothesis Result Supports 
Hypothesis 

As people get older, they are more inf ormed that 

Hypothesis 1 
certain characteristics are considered to be aspects 

Supports of personal finance : real estate, 401(k), p lann ing for 
retirement, and insurance. 
As people get older, they are more aware of the 

Hypothesis 1 importanf-~~ of keeping a check registe r (starting at Supports 
ages 26+ . 

Age and the amount of month ly savings are Neither 
Hypothesis 1 dependent on one another, but how they are Supports or 

dependent cannot be determined. Rejects 

'" 
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Table 4: Percenta°es supportino table 3 results. 

Result % of Ages % of Ages> 
17 to 26 than 26 

As peop le get o lder, they are more informed that real 
39 .86% 61.82% 

estate is considered to be an aspect of personal finance . 

As peop le get o lder, they are more informed that a 
53 .04% 81.82% 

401(k) is considered to be an aspect of personal finance . 

As peop le get o lder, they are more informed that 
plann ing for retirement is considered to be an aspect of 58.84% 85.45% 
persona l fi nance. 
As people get o lder, they a re more informed that 
insu rance is considered to be an aspect of personal 56 .09% 83 .64% 
finance . 
As peop le get o lder, they are more aware of the 
im~~~ance of keep ing a check register (starting at ages 59.42% 80 .00% 
26+ . 

Age and the amount of monthly sav ings are dependent 
on one another, but how they are dependent cannot be NIA NIA 
dete rmined . 

Table 5: Results related to Hypothesis 2. 

Hypothesis Result Supports 
Hypothesis 

Hypothesis 2 
More o lder people said that they save for retirement, 

Supports wh ile few younger people said they do . 

Hypothesis 2 Few people said that they are saving to buy a house. Supports 

Older people tend to have more than one credit card 
Hypothesis 2 whereas few younger people have more than one Reject 

cred it card 

Hypothesis 2 
More o lder people than expected ca r ry a balance on 

Reject 
their cred it cards. 

Hypothesis 2 
Those who had more credit cards are more likely to 

Reject carry a balance. 

Hypothesis 2 More o lder people than expected ha ve and IRA, Supports 
whereas fewer than expected young people do not. 

'" 
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Table 6: Pcrccnta~es supportino Table 5 results. 

Result % of Ages % of Ages > 
17 to 26 than 26 

More older people said that they save for retirement, 
8.55% 45.45% 

while few younger_people said they do. 

Few people said that they are saving to buy a house . 13.62% 5.45% 

Older people tend to have more than one credit card 
whereas few younger people have more than one cred it 21.01% 83.64% 
card 

More older people than expected carry a balance on thei r 
23.77% 50.91% 

credit cards. 

More older people than expected have and IRA, whereas 
7 .83% 67.27% 

fewer than expected young people do nat. 

a e : T bl 7 P ercentao"CS supoortmo a c T bl 5 resu t. 

Result % with 1-2 % with More 
Cards than 2 Card 

Those who had more credit cards are more likely to 
26.03% 53.25% 

carry a balance. 

Table 8: Variables dc:>endcnl on awareness . 
Chi- p-

Variables Squared df 
Value Dependence 

Value 
Awareness vs Impulse Buying Aspect 16.287 4 0.003 Dependent 

Awareness vs Checking Account Aspect 32.938 4 0.000 Dependent 
Awareness vs Check Re ister As ect 17.942 4 0.001 De en dent 

Awareness vs Checking Account 11.004 4 0.027 Dependent 
Awareness vs Check Register 60 .808 4 0.000 Dependent 

Awareness vs Reconcil e 57 .708 4 0 .000 De en dent 
Awareness vs Amount Monthly Savings 40.052 24 0.021 Dependent 

Awareness vs Wh Save Car 14 .296 4 0.006 De endent 
Awareness vs Havin Bud et 23 .823 4 0.000 De en dent 

Awareness vs Following Budget 21.307 4 0.000 Dependent 
Awareness vs IRA 16.531 4 0 .002 De en dent 

Awareness vs Auto Premium 53 .517 32 0.010 De endent 
Awareness vs Auto Type 26 .394 12 0.009 Dependent 

Awareness vs Wh Bu Home Investment 10.447 4 0.034 De en dent 

'" 
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Table 9: Variables independent of awareness. 
Chl-

Variables Squared .f P-Value Dependence 
Value 

Awareness 'IS Investin As ect 3.811 4 0.432 Inde endent 
Awa reness 'IS 401 k) Aspect 6.487 4 0 .166 Independent 

Awareness 'IS Retirement Plan As ect 4 .728 4 0 .316 Inde endent 
Awareness 'IS IRA As ect 5.658 4 0 .226 Inde endent 

Awareness 'IS Insurance Aspect 2.577 4 0.63 1 Independent 
Awareness 'IS Bud et As ect 2.332 4 0.675 Inde endent 

Awareness 'IS Savin s Account As ect 7.289 4 0 .11 1 Inde endent 
Awareness 'IS Savings 6.305 4 0.178 Independent 

Awareness 'IS Wh Save Other 4 .007 4 0.405 Inde endent 
Awareness 'IS Why Save Retirement 2.624 4 0.623 Independent 

Awareness 'IS Why Save Gift 0.785 4 0 .940 Independent 
Awareness 'IS Wh Save House 1.674 4 0 .796 Inde endent 
Awareness 'IS Why Save Goods 2.203 4 0 .699 Independent 

Awareness 'IS Acceptable Rate of Return 23.592 20 0.261 Inde endent 
Awareness 'IS Hi hest Rate of Return 23 .572 20 0.262 Inde endent 

Awareness 'IS Means for Highest Rate of 
29.077 28 0.409 Independent 

Return 
Awareness 'IS Number of Credit Cards 24.067 16 0.088 Independent 

Awareness 'IS Credit card Balance 0.948 4 0.918 Inde endent 
Awareness 'IS Wise Choice 5.453 4 0.244 Inde endent 
Awareness 'IS When I RA 34.096 24 0.083 Independent 

Awareness 'IS Financial Independence 6.037 4 0 .196 Independent 
Awarensess 'IS How Become Financially 11.905 12 0.453 Independent 

Indeoendent 
Awareness 'IS Medical Insurance 3.138 4 0 .535 Inde endent 

Awareness 'IS Auto Insurance 2.317 4 0 .678 Independent 
Awareness 'IS Ufe Insurance 4 .719 4 0 .317 Inde endent 

Awareness 'IS Medica l Premium 36.051 32 0 .285 Independent 
Awareness 'IS Life Premium 40.015 28 0.066 Independent 

Awareness 'IS Life Insurance Amount 46.663 40 0 .1 17 Inde endent 
Awareness 'IS Better Mort a e 0.904 4 0 .924 Inde endent 

Awareness 'IS Why Buy Home Equity 8.476 4 0.076 Independent 
Awareness 'IS Wh 80 Home Collatoral 2.403 4 0 .662 Inde endent 

Awareness 'IS Why Buy Home_ Make 
1.515 4 0.824 Independent Money 

Awareness 'IS Why Buy Home_Save 
4.308 4 0.366 Independent Money 

Awareness 'IS Wh 80 Home Not Rent 0.424 4 0 .980 Inde endent 
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Table 10: Results related to H ypothesis 3. 

Hypothesis Result Supports 
Hypothesis 

Within the sample the majority of each age rated Neither 
Hypothesis 3 Supports or themselves a 4 or 5 on personal finance awareness . 

Rejects 

Generally people who rated themselves highly on 
awareness demonstrated truth in their claim : aspects 
of personal finance including avoiding impulse 
buying, having a checking account, and keeping a 

Hypothesis 3 check register; the importance of keeping a check Rejects 
register; the importance of reconciling their account 
with their bank statement; having and following a 
budget; investing in an IRA; and the idea of buying a 
home as making an investment . 

T able 11: Percentages support ing Table 10 results. 

Result % Rated 1 & % Rated 3-5 
2 

Generally people who rated themselves highly on 
awareness demonstrated truth in their claim - avoiding 63.54% 79.57% 
impulse buying as an aspect of personal f inance 

Generally people who rated themselves highly on 
awareness demonstrated truth in their claim - having a 81.25% 95.85% 
checking account as an aspect of personal finance 

Generally people who rated themselves highly on 
awareness demonstrated truth in their claim - keeping a 32.29% 65.33% 
check reg ister 

Generally people who rated themselves highly on 
awareness demonstrated truth in their claim - reconci ling 28.13% 54.62% 
their account with their bank statement 

Generally people who rated themselves highly on 
awareness demonstrated truth in their claim - fo llowing a 32.22% 50.49% 
budget 

Generally people who rated themselves highly on 
awareness demonstrated truth in their claim - the idea of 71.88% 84.95% 
buying a home as making an investment . 

Generally people who rated themselves highly on 
awareness demonstrated truth in their claim - investing 6.25% 13.24% 
in an IRA 

Table 12: Percentages supporting Table 10 results. 

Result % of Ages 17 % of Ages> 
to 26 than 26 

Within the sample the majority of each age rated 
57.04% 80.00% 

themselves a 4 or 5 on personal finance awareness . 

'" 
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Abstract 

Super Size Me and Stock Prices 
John Byrd and Kent Hickman 

We examine the impact of the release of "Super Size Me," a movie critical of the 
nutritional aspects of McDonald ' s restaurants, on the stock prices of McDonald's and Wendy's 
corporations. COllsistent with investors impounding information from Ilon -traditional sources, 
we find a large and signifi cant valuation effect for both firms. A similar effect was documented 
for the movie "Fast Food Nation," but none was observed around the release of either "Roger 
and Me" or for "Walman: The Hi gh Cost of Low Price." These result:s may indicate that 
investors believe that health-related issues have greater business impact than other aspects 
business practice. 

I. Introduction 

The Efficient Markets Hypothesis underlies much of our understanding of finance. One 
of the most tested theories in fi nance is the degree to which investors impound information into 
share price. Thousands of st udies show tholt investors readily usc financial information such as 
ea rnings, dividends, stock issuances, and merger announcements to make buy and sell decisions, 
and thereby determi ne the market prices of securities. The various types of information that 
investors use to inform their decisions remains an area of continuing interest. In this paper we 
show that investors use infomlation far beyond the traditional sources. We exami ne the impact 
of the release of the movie Super Size Me on the stock prices of fast food franchises. The movie 
exami nes obesity, nutritional health, and the marketing of fasl food to children by havi ng the 
protagonist eat every meal for one-month at a McDonald's restaurant. Using standard event 
study methodology, we find significant negative abnornml returns in response film festi val 
releases of the film as well as its general release for both McDonald's and Wendy' s restaurants. 
Our results demonstrate that the public information upon which semi-strong market efficiency is 
based extends beyond the financial page of newspapers into movie theatres. The study also 
documents the imponance that investors believe consumers place on the health ramifications of 
their food choices. Interest ingly, we do not find that other muckraking films impact the 
valuations of their targets when the films' foc us on issues other than health. 

II. Super Size Me 

Super Size Me (2004) is the visual chronicle of director Morgan Spu rlock's month-long 
experiment regarding the effects of an excl usive ly fast -food diet. During February, 20m, 
Spurlock followed a nothi ng-but-McDonald 's diet, filming his experience to produce what 
became an Academy Award nominated documentary (the movie was nominated for Best 
Documentary in 2005). While his effon won him the Best Director Award at the well-known 
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Sundance Film Festival in 2005, it also almost ruined his health. Aside from gaining over twenty 
pounds during the month, his cholesterol rose, and he developed li ver and digestive problems. 

The movie not only captured the attention of film cri tiq ucs, but apparently McDonald 's 
Corporation took notice as well. As noted in the Wall Street Joumal "Around the film 's debut, 
McDonald 's removed the super-size option from its menu although it said the decision wasn' t 
prompted by the film" (Adamy and Gibson, 2006). 

Our interest centers on whether investors believed that consumers would alter their eating 
habi ts as a resu lt of the film and the attention it focused on the relationshi p between fast-food 
and Americ;;l's growing obesity problem. Did the movie's topic, appeal, and notoriety contribute 
information that the market impounded into price? 

Ill. Methodology 

To answer this question , we exami ned the reaction of both McDonald's and Wendy's 
shares to several important dates surrounding the motion pictu re. Datcs of interest included the 
premier at the Sundance Film Festival (January 14, 2(04), the opening at the South by Southwest 
Festi val (March 14, 2004), the Philadelphia Intern ational Fil m Festival (April 10,2004), and the 
nationwide US open ing of the movie on May 7th. 

Daily stock price data was collected for McDonald's and Wendy's. Stock betas were 
computed using daily data and the S&P 500 Index for 262 immediately preceding the first 
release dale (January 17,2004). Similar calculati ons were done utili zing the NYSE Composite 
Index with no material difference in the results as reported. Abnormal returns were computed by 
subtracting the expected return (Beta times Index return) from the 5-day raw return for the 
company. Statistical tests were based on a standard error usi ng non-overlappi ng 5-day abnormal 
returns for the bela esti mation period. 

IV. Initial Results 

As reflected in Table I, the negative reaction of McDonald 's investors is evident 
beginning with the introduction of the movie at the Sundance Film Festival, while Wendy's 
investor response seemed to gai n negative momentum from the initial screen ing until the general 
release of the picture about fi ve months later. The abnormal return of McDonald 's on April loth 
(-6%) translates into a loss of investor wealth during that fi ve day period a~prox i mately equal to 
$2 billion, given the firm 's capitalization of nearly $35 billion on April 7t , the last trading day 
prior to the Philadelphia International Film Festival. Cumulatively, the effect of the fo ur Super 
Size Me events cost the fast food company's shareholders about 12% of their investment or about 
$4.5 billion. Thi s staggeri ng amou nt implies an anticipated loss of sales of at least $45 billion in 
the future using the firm 's 10% net profit margin as a rough estimate of its cash flows generated 
per dollar of revenue and ignoring the time value of money. Following the lead of The 
Economist , using a Big Mac hamburger metric, that 's about 20 billion bu rgers in anticipated lost 
sales. Clearly, the market recognizes the film's ability to raise c ustomer awareness of the 
negative health consequences of eating fast food and the detrimental effect this awareness will 
have on the cash flow generati ng capacity of restaurant chai n. 

'" 
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Table I: McDona ld 's Stock Reaction to Premiers of Super Size Me 

5-day 5-Day 5-Day 
Row Expected Abnormal 

McDonald's Retu rn Return Return t-statistic 
(Sundance Film 

17-Jan-04 Festi val) 0.004 1 0.0068 -0.0027 -1.9617 
(South by 
Southwest Film 

13-Mar-04 Festival) -0.0234 0.0 115 -0.0349 -9.2895 
(Philadel phia 
In ternational Fi lm 

10-Ap,-04 Festival) -0.069 1 -0.0082 -0.0609 - 15. 1909 
7-Mav-04 (USA limited) -0.0439 -0.0127 -0.03 12 -8.4437 

Table II: Wendy's Stock Reaction to Premiers of Super S ize Me 

5-day 5-Day 5-Day 
Raw Expected Abnormal 

Wendy's Return Return RelUrn t-stati stic 
(Sundance Fi lm 

17-Jan-04 Festival) 0.0 115 0.0066 0.0050 0. 1734 
(South by Southwest 

13-Mar-04 Fi lm Festival ) 0.0049 0.0 111 -0.0062 -2.33 18 
(Philadelphia 
Internat ional Film 

10-Ap' -04 Festi val) -0.0378 -0.0080 -0.0298 -7.6196 
7-May-04 (USA limited) 0.0693 0.0 123 0.0570 13.7254 

V. Some Additional Tests 

These results support the notion that consumers' health concerns raised by Super Size Me 
will affect their behavior, which, in turn , will affect financial performance. To confirm th is 
hypothesis, we tested the market' s response to the Cannes Film Festival premier of a seco nd 
muckraki ng movie, Fast Food NlIIioll . The May 18, 2006 event was well publici zed with an 
llnicle appearing on page B- 1 of the Wall Street Journal (Adamy and Gibson, 2006) and was 
apparentl y considered a threat and taken seriously by the industry. Based on the novel of the 
same name. aspects of the picture ' s plot bear a striking similarity to Mc Donald' s: the restaurant 
in the movie is called "Mickey's" and its most popular sandwich is called '"The Big One." Like 
Super Size Me, this motion picture casts fas t food restaurants in an unfavorable light . The 5-day 
cumul ati ve abnormal return fo llowing the appearance of the Waf( Streel Journal article on May 
Ith was -2.48%, whose t-statistic was -6.99. Th us, the markel' s utilization of information from 
the entertainment industry in valuation is confi rmed. 

on 
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Our final tests asked whether movies exploring topics other than health, particularly 
socially responsible business practices, might impact share prices. We conducted similar event 
studies surrounding the opening of two other well-known muckraking documentaries, Hoger (lmi 
Me ( [989) and Wa/mart: The High Cost of Low Price (2005). The evidence in both cases was 
inconclusive, implying that perhaps health issues are of greater concern to customers than are 
business policies, particularly when the polic ies don 't affect them directl y like diet clearly does. 

VI. Conclusion 

The study extends to the movie theater the documented sources of information that can 
affect share valuation. Investors apparently perceive consumer concern with the hea lthiness of 
fast food , a concern that can translate into loss of busi ness and an impact on the wealth of 
restaurant ownership. Addi tionally, no effect is found fo r movies tholt raise concerns regarding 
socially irresponsible behavior, perhaps signaling that consumers have less regard for business 
practices than for their own health. The study poi nts the direction toward future research to 
determine the robustness of these findings across more simi lar events as wel l as the longevity of 
the impact of such information. 
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Biases and Fundamental Imesting Knowledge: An Assessment of College Students 
Brian Porter 

Abstract 
Indi vidual s are bei ng forced to take a greater role in personal retirement planning. Until 

the mid I 970s, the predominant retirement plan was defi ned benefit , ralher than defined 
contribution. Since the 1970s, there has been a move towards defined contribution retirement 
plans and, in the mid 1990s, defined contri bution retirement plans outnumbered defined benefit 
re ti rement plans. From 1975 to 1998. there was an increase of 42 million Americans enrolled in 
non-Social Security retirement programs, from 44 million to 86 million. In 1975, the 
predominant plan was defined benefi t with 32 million Americans partici pating in 103,000 
different defined benefit plans. In contrast, 10 million Americans were participating in 208,000 
different defined contribution plans. By 1998, the domi nant plan had switched. Forty-six 
million Americans were in defined contri bution plans and 40 million were in defined benefit 
plans (Migration News). Among Fortu ne 100 com pan ies the shift is j ust as dramatic. In 2007, 
only 28% of Fortune 100 companies offered a defined benefit retirement plan to new employees. 
compared with 89% in 1985 (Geisel, 2008). 

The trend away from defined benefit to defi ned con tributi on plans is also evident in 
respect 10 the total dollars invested in each of the plans. In 1990, institutional ownership of 
private defined benefit retirement plans had totai assets of $900 billion compared with defined 
contribution plans with total assets of only $727 billion. By 2004, defined contribution plans had 
significantly more assets with a total of $2.636 trillion compared wi th defined benefit plans with 
total assels of only $ 1.8 1 I trillion (Federal Reserve Flow of Funds). 

Four observations are evident. First, assets in both ret irement plans have substantially 
increased. Second, the trend is clearly away from defi ned benefi t plans and to defined 
contribution plans. Third. because of this trend, individuals have a greater responsibility in 
investing and planning decisions. Four, it is vital that individuals have a basic understand ing of 
fundamental investing and financial concepts (e.g., effic ient market theory) and psychological 
biases pertaining to investing. 

This paper will look at previous research on in vestor psychology and the biases that ex ist. 
There are certain tendencies that may be detri mental to investment decisions. It has also been 
found that there are someti mes differences between males and females in regards to investor 
behavior. Previous research has found that young people lack adeq uate broad based financial 
skills, but it has nOI focused on specific psychological biases or fundamental in vesting concepts. 
Research thai has addressed biases, has not specifically studied different subgroups of college 
students. 

Extensions of prior research are performed in th is research. A survey was conduCled that 
studies the perceptions. knowledge, and biases of college students. The survey respondents are 
both male and female and have various college majors. Approximately forty percent of the 
sample has taken a college course in fin ance. 

Brian Poner is at Hope College. The author can be contacted via email: portcr@ho pc.cdu 
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This study fill s the gap that curre ntly ex ists in this area and advances this body of 
knowledge in four important ways . One, it extends prior research pertaining to investor 
psychology and studies its applicabili ty for individual investors. Two, it exami nes college 
students, a significant demographic group that is impacted by the necessity to make investment 
decisions, and compares their tendencies with previous research . Three, it reexamines and 
assesses college st udents' comprehension of fundamental financial investing concepts. Four, it 
compares possible biases on three factors: ( I) gender, (2) college major, and (3) exposu re to a 
college course in fi nance. 

I. Introduction and Prior Research 
As defined contribut ion retirement pl ans, rather thim defined benefit retirement p[ims, 

become the nonn, the number of people investing for retirement, continues to grow. As such, it 
is essential that indi viduals have a solid foundation in finance and investing. In addition, it is 
also vital that individual s have an understanding of their own psychological investing biases and 
tendencies. Most academics advocate the effic iency of markets and acknowledge that there arc 
certai n overriding princi ples of fi nanc ial markets. John Bogle, founder and former CEO of the 
Vanguard mutual fund group writes that it is often ignored that "the value of a corporation is 
nei ther more nor less than the discoun ted value of its future cash flow, not only a poi nt endorsed 
by wise oracles but a mathematical certainty" (Bogle, p. 69). For individuals that must make 
investment dec isions, what is their level of understanding of fundamental financial pri nciples 
such as this? Further, how well do in vestors understand their own emotional biases in regards to 
investi ng? Are the answers to these two questions differelll .unong subgroups of investors? 

There is little research pertaini ng to college studellls and their understanding of financial 
investing fundamentals, such as the efficiency of markets and the necess ity to invest for the long 
run. There is also little research that specifi cally assesses subgroups of college students and their 
psychological biases in regards to in vestin g. Prior research has examined college students' 
knowledge of finance in general. Research has also looked at psychological biases of established 
investors. Prior research indicates that the majority of college students are financially illiterate. 
Chen and Volpe (1998) conducted a financial literacy questionnaire to college students and 
found that student s incorrectly answered 47% of the questions. Although different subgroups 
were exam ined (e.g., class rank, work experience, age), no subgroup correct ly answered more 
than 65% of the quest ions. Volpe, Chen, and Pavlicko (1996) also find that college students do 
not have adequate know ledge of certain personal investment concepts. A study by Chen and 
Volpe (2002) fi nds that, on average, women know less about personal finance than men. Chen 
and Volpe encou rage future research to " focus on how 1.0 improve both women and men's 
knowledge of personal fi nance and their ability to handle personal finances." 

A few research studies examine college studeills' skill s in specific financial areas. 
Understanding of credit cards and credit card in volvement has been studied (Palmer et ai, 200 1; 
Warwick and Mansfield , 2000). Retirement planning research has typically studied workers 
already in their careers. Bajtelsm it et al. (1999) find that working women, compared with 
working men. exhi bit greater relative risk aversion in their allocation of wealth into defined 
contribution pension assets. Though it is useful to study the retirement plan ning knowledge and 
behavior of workers, such as post-college graduates, it is equally vital to research younger 
people, such as college students. Delaying retirement planning, or uni nformed ret irement 

". 
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decisions in early years, has detrimental implications on retirement savings. Therefore, it is 
critical 10 evaluate and improve retirement and investi ng knowledge at an earl y age. 

Psychological biases and tendencies have been explored by several researchers. 
Kahneman and Riepe sum marize three decades of research on judgment, decision-making, and 
regret. They then appl y th is research to investor behavior and offer suggestions for profess ional 
financial ad visors. One such behavior that they descri be is overconfidence, and argue that this 
overconfidence is particularly strong with investors. This concurs with earl y research, such as by 
Peters and Waterman, in their book In Search of Excellence, where they found that men tend to 
be overconfident. Peters and Waterman asked a random sample of males 10 rank themselves on 
certain attributes. Every man in the sample ranked himsel f as being above average in getting 
along with others . Ninety-four percent of the male respondents tho ught their ath leticism was 
above average (Peters and Waterman, 1988). 

Barber and Odean (200 I) did an extensive empirical anal ysis of common stock investing 
behavior, examining account data for over 35,000 hou seholds from a large discount brokerage. 
They find that men trade 45 percent more than women, and that this frequent trading reduces 
men's net returns by 2.65 percent per year as compared with 1.72 percent for women. 
Subsequent research by Barber and Odean (2002) show that when investors switch to on line 
trading they trade more frequentl y, more speculatively, and less profi tably than before the 
switch. Contrary 10 previous research, Dittrich et al . (2005) fo und that in some investing 
situations, males are less prone to overconfidence than females. 

II. Research Description 
Prior research has examined psychological tendencies and investor biases . It has also 

studied basic investing kn owledge of college students. Absent , in the literature, is an 
ex ami nation of college students' investi ng behavior and biases alon g subgroups. Also missing is 
an assessment of college students' knowledge of fundamental fi nanc ial and in vesting concepts, 
such as the effi ciency of markets. This research fill s this gap and ex amines these important 
issues. A survey was conducted of college students across various subgroups of major, gender. 
and exposure to finance. College students are an ideal populat ion to study for at least two 
reasons. First, they are a large demographic group that will be forced to make investment and 
fi nancial decisions as they enter the job market. Second, it is imperati ve that college students 
begin investing immediately. On a whole, thi s popul ation, more than the generation that 
preceded it, will work in jobs that have defined contribution, rather than defined benefit 
re tirement plans, and will be forced to make investi ng deci sions that direct ly impact their 
fi nancial fu ture. Two important predictors of future wea lth for these students are when they 
begin invest ing and how much they invest. According to Burton Malkiel, author of A Random 
Walk Down Wall Street, 

The single //lost imfJOrl(l1i/ thillg you can do to (lchiel'ejill(/I/cial security is 
10 begill a regular sa villgs program alld 10 starl i l as early as possible. The ollly 
reliable route to a comforlable rerire/llell/ is 10 build lip (I llest egg slowly alld 
steadily. Yet few people f ollow this basic rule. alld rhe sal'illg.5 of the t)'fJical 
Americall /tlmily are woe/ully inadequate. II is crilically imporlalll lO Slart saving 
I IOW. (Malkiel, p. 278) 
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Thus, it is critical that college students unders tand fi nancial concepts, begin investi ng early in 
their career, and arc aware of their psychological biases and tendencies. 

A copy of the survey is provided in Table I. The objective of the survey is to evaluate 
college students' psychological biases, specifi ca lly in investing. The survey al so assesses 
college students' understanding of basic financial investing concepts. Three factors arc 
exami ned: (I ) gender, (2) major, and (3) having taken a course in finance. The results of the 
survey will be analyzed. Areas wi ll be identified that need to be addressed so that this large 
demographic of individual s can be more informed, and hopefully more succcssful , as they make 
investment decisio ns, such as for their defined contribution retirement accounts . 

Ill. Discussion of" Results 
Two aspects of the results will be discussed. First, observations of the total means for 

each question will be exami ned. Overall means, with standard deviations, for each question by 
subgroup and total, is given in Table II . The second d iscussion of the results will be of 
signifi cant differences between subgroups. Table III provides a summary of the one-way 
analysis of variance (ANOVA) for each of thc three factors . Table III identifi es signifi cant 
differences (p < 0.05 level) withi n subgroups in bold and underl ine. 

Means 
Questions one through four examine the confidence of students. Question one is a non­

fi nancial general confidence question confi rming prior research that 80% of drivers believe they 
arc above average, a mathematical impossibility (Kahneman and Riepe, 1998). In teresti ngl y, 
college students. a high risk driving group wi thout many years of driving experience, clearl y feel 
that they are above average drivers, relative to other drivers (4.0 1 on 5 poi nt scale). Agai n, it is 
mathematically unli kel y for the majority of college drivers 10 be above average compared with 
a ll drivers. 

Questions two, three, and four exam ine whether or not self-confidence carries over to 
investi ng. Although none of the responses indicate a self confidence as high as dri ving, all three 
responses indicate that students, on a who le, th ink of themsel ves as above average investors. 
This is strongest for two attributes- students consider themselves above average at managing 
money (3.87) and they antici pate future investment returns that are above average (3.7 1). 
Students consider themselves to have a knowledge of stocks that is only slightly above average 
(3.10). 

Questions five through eight examine students' perception at picki ng "winn ing" and 
"los ing" stocks. It is usefu l to compare question fi ve, that asks about a "winning" stock (New 
Oriental Education- EDU) with question seven, that asks about a " losing" stock (Cou ntrywide 
Fi nancial Corporation-CFC). On a whole, students report that they are no more, or less, likely 
to have bought EDU, a "wi nning" stock (3.02) prior to its increase in price. However, students 
believe that they would have been less li kely 10 have bought CFC, a "losing" stock (2.43) prior 
to its decrease in price. Questions six and eight indicate that students are now much tess incli ned 
to buy EDU ( 1.93) a "winn ing" stock that has increased significantly in price. But students are 
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no more, or less, likel y to now purchase CFC (3.06), a "losing" stock that recently decreased 
significantly in price. 

Questions nine, ten, and eleven exami ne students' confidence in the stock market in 
general. Students are told the current value of the S&P 500 is 1500 and they are asked to 
estimate a high, low, and most likely value of the S&P 500 one year from today. In question 
nine, students estimate that the S&P SOD wi ll mostly likely increase by 16% to 1739. In 
questions ten and eleven, students estimate the highest possible value for the S&P is 5098 (an 
increase of 240%) and the lowest possible value for the S&P SOD is lOl l (a decrease o f decrease 
of 33%). Two observations can be made of students as a whole. First, their esti mates are often 
unreal istic, panicularly to the upside. Second, students are overly confident and optimistic about 
the stock market. 

Questions 12 and 13 exami ne a students ' propensity for risk and ad versity to loss . 
Questi on 12 presents students with a 50% chance of losing $ IOD and a 50% chance of winning 
an unknown amount. Students, on a whole, required a 50% chance to win $338 to offset the 
50% to chance to lose $100. Students have a strong adversity to losing, demanding over three 
times the $ 100 amount simpl y to breakeven. However, in question 13, students are given a 50% 
chance of winning $1000 with a 50% chance of wi nning nothi ng. Though the expected outcome 
of this game is $500, students required $889 to forego the 50% probability of winn ing $1000. 
Students are more will ing to take on risk whe n it entai ls the possibili ty of a gain, and less willing 
to take on risk when it might result in a loss. 

Subgroup Differences 
Table III provides a summary of the o ne-way analysis of variance (ANOVA ) for each of 

the three faelOrs, with significant differences (p < 0.05 level) withi n subgroups identified with 
bold and underline. An overall observation is that there are only three signifi cant differences for 
course ill fi llallce, fi ve significant differences for major, and seven differences for gender. 
Earlier research (e.g., Barber and Odean, 2ODI) also indicates that gender is sign ifi cant for adult 
investors. Earlier research has not extensive ly studied college students. This research indicates 
that gender d ifferences also exist at the college level. 

For CO /lrse in finance, the ANOVA indicates that there is a significant difference for 
questions three, four, and eleven. Question three and four indicate that students that have taken a 
course in fi nance are more likely to th in k they have a better understand ing of stocks than their 
peers (p = 0.(00) and that their future investment retu rns will be above average (p = 0.0 11). 
Questi on II indicates that students that have taken a course in finance are more confident that 
the overall stock market will not experience a signifi cant drop in value (p = 0.009). Students that 
have taken a course in finance, compared with those that have not, anticipate that in the 
upcomi ng year the S&P 500 will decrease, at most, by 13% and 44%, respectively. 

For gender, questions one. two. three, four, six, eight, and thirteen all indicate significant 
differences. Questions onc through four, which ex amine confidence. all indicate that males are 
more confidenllhan females. Males. compared with females, thi nk that lhey are beller drivers (p 
= 0.(0 1), are better at managing money (p = 0.046), have a beller knowledge of stocks (p = 
0.(02), and will have higher future investment returns (p = 0.000). Question six indicates that 

'" 
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males are less likely (p = 0.0 11) to purchase a "winn ing" stock that has experienced a significant 
ru n-up in price. However, question eight indicates that mal es are more likel y (p = 0.032) to buy 
a "[osing" stock that has experienced a significant decrease in price. On the other hand, question 
[3 shows that males are more likel y to accept a lower guaranteed amount rather than take a 
chance on winn ing a higher amount (p = 0.000). 

For major, questions two, three, fo ur, eight, and thineen indicate signifi cant differences. 
Questions two, three, and four, show that business majors are more confident about investi ng. 
Business majors, compared with non-business majors, thi nk that they are better at managing 
money (p = 0.(0 1), have a better knowledge of stocks (p = 0.(00), and will have higher fu ture 
investment returns (p = 0.0 15). Based on question eight, business majors are more likely (p = 
0.049) to purchase a "losing" stock that has experienced a signifi cant decrease in price. Question 
[3 indicates that business majors are more likely to accept a lower guaranteed amount rather than 
take a chance on winning a higher amount (p = 0.024). 

IV. Conclusion 
Until recently, pensions that did exist were predom inatel y defined benefit. However, the 

pendulum has swung in the other direction and now defined contribution plans outnumber 
defi ned benefi t plans. Thi s shi ft s responsibility to individuals and with this responsibility is a 
need to understand retirement planning and investi ng. A survey was created to assess the 
illvesti ng behavior and biases of college students. This demographic is critical for at least two 
reasons. One, it is highl y impacted by the shift to defined contribution plans. Two, reti rement 
planning mu st begin earl y in one's career. 

It was found that students, similar to adults, are highly confident. On a whole, they thi nk 
of themselves as better than average drivers and investors . Naturall y, this is infeasible. A grou p, 
as a whole, relat ive to the individuals within that same group, mu st be average. Some 
ind ividuals are above average, some individuals are below average, but the group, as a whole, is 
average. Overall , it was also fo und that students are irrationally overconfident about the stock 
market. As a group, students thin k that the upside potential of the stock market is very high, but 
students' downside assessment of the stock market is more real istic. 

The research also found significant differences between subgroups. Three factors were 
exami ned: [. Taken a course in finance; 2. Gender; and 3. Major. Gender proved to the factor 
with the most signifi cant differences. Males, compared with females, are more confident of their 
driving and investing abilit y. This is also true for students that have taken a course in fi nance 
and major in business; both groups are more confident. 

This is seminal research in assessing the in vesting behavior and biases of college 
students. A conti nuat ion of this study would be to research further these behaviors and biases of 
students. An increased understandin g of these biases would help student s improve their future 
investi ng deci sions, particularl y for retire ment planning. One possible application of thi s 
research would be for all fi nance courses to incl ude a module on behavioral finance. A better 
understanding of one's in vesting behavior and biases would help one to make better choices. For 
example, if a male has a tendency to be unrealistically overconfident, he can force hi mself to be 
less aggress ive in his in vesting. The reverse might be true for a female. A female, knowing her 
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tendency to be less confident, might want to be a bit more aggressive wi th her investing. A 
second possible application of this research wou ld be to offe r a basic finance and personal 
investing course, which includes behavioral finance, for non-business majors. Because of its 
importance, a course such as thi s could be required of all students. Although a student may not 
major in business, there are fu ndamental fi nanci al concepts, including one's behavior and biases, 
which all students need to understand. 

n, 
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Table I 
Questionnaire Given To Students 

Answer the following personal information questions: 

(a) 
(b) 
(e) 

Have you taken a Finance Course? 
Gender: Male Fcmale 
Major: Bus.i ness Non-Business 

No Yes 

Respond to questions I to 4 based on the following scale: 

Below Ave rage 2 3 4 5 Above Average 

I. Compared with the average person that you encounter on the road while drivi ng, your 
drivi ng abi li ty is: 

2. Compared with the average person in your peer group, your ability to manage money is: 
3. Compared with the average person in your peer group, your knowledge of stocks and 

investing is: 
4. In the fut ure, when you make in vestment decisions, do you anticipate that your 

investments wi ll yield a return that is: 

Respond to questions 5 to 8 based on the following scale: 

Not Purchase 2 3 4 5 Purchase 

5. On September 25, 2006, the stock of New Oriental Education and Technology Group was 
selling for $24.20. Today it has increased in value to $90.26. If you were investi ng in 
the stock market (and you had know n abolll New Oriental Education) what do you thi nk 
is the likeli hood that you would have purchased New Oriental Education stock when it 
was sel ling fo r $24.20? 

6. Now that you are aware of New Oriental Education, if you were investing in the stock 
market today, what is the likelihood you would purchase New Oriental Education stock at 
$90.26? 

7. On May 8, 2006, the stock of Countrywide Financial Corporation was selli ng for $42.40. 
Today it has decreased in value to $ 16.63. If you were investing in the stoc k market (and 
you had known about Coun tryw ide Fi nancial Corporat ion) what do you th ink is the 
li kelihood that you would have purchased Countrywide Fi nanc ial Corporation stock 
when it was sell ing for $42.20? 

8. Now that you are aware of Countrywide Fi nancial Corporation, if you were investing in 
the stock market today, what is the likelihood you wou ld purchase Countrywide Fi nancial 
Corporation at $ 16.631 

on 
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Table I (Continued) 

Answer Questions I} through 13 by placing your answer in the blank 

9. The S&P 500 index is a valuation of the overall start market. Currently. the S&P 500 
index is at 1500. What is your best estimate of the S&P 500 index one year fro m today? 

Best esti mate for S&P 500 = 

10. Now, pick a high value for the S&P 500 index one year from today. That is, pick a high 
value that you are 99% sure (but not absolutely sure) that the S&P 500 will be lower than 
this value one year from today. 

High value for S&P 500 = 

I I . Now, pick a low value for the S&P 500 index one year from today. That is, pick a low 
value that you are 99% sure (but not absolutely sure) that the S&P 500 will be higher 
than this value one year from today. 

Low value for S&P 500 = 

12. You have the possibility to play the fo llow ing game: A coin is fli pped. If the coin comes 
up heads, you lose $ 1 00. If it comes up tai ls. you win a certain amount. What is the 
minimal amount that you must win when it comes up tails so that you would play thi s 
game? 

$_----

13. You have the possibility to choose one of two alternatives (you must choose one of the 
alternatives): 

Alternative I: A coin is flipped. If it comes up heads, you win $ 1,000. If it comes up 
tail s, you win nothing. 
Alternat ive 2: You receive a guaranteed certain amount 

What is the mini mal amount that you must be guaranteed so that you would choose 
Alternative 2 rather than Alternati ve I? 

$,-----
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Table n 
Means for Questions 1-8 

Q I Q2 Q3 QI Q5 Q6 Q7 Q8 
DRIV MM N KNW YLO BEOU NEDU BCWF NCWF 

COURSE FJNANCE 

y" Mean. N=57 4.07 4.1» 3.79 3.91 3.19 1.77 2.42 3.25 

Sid. Ocv .701 .755 .921 .830 I.o·n .9()7 .999 1.229 

No Mean. N=93 3.98 3.78 2.67 3.59 2.92 2.02 2.42 2 .92 

Sid. Dev 78 867 1.070 6'" 1.020 989 929 LI02 

GENDER 

Male Mean. N=90 4.13 3.99 3.37 3.9 1 2.97 1.76 2.38 3.19 

Sid. Dev .753 759 1.075 .729 1.022 8lS 924 1.096 

Female Mean. N=61 3.82 3.70 2.70 3., 3.11 2.18 2.49 2.85 

Sid. Dev .719 .910 1.138 .712 1.045 1.088 .994 1.223 

MAJOR 

Bus Mean. N=113 4.01 4.00 3.36 3.79 3.08 1.95 2.51 3 .16 

Sid. Dev .767 .776 1.017 .746 1.045 1.007 .959 1.158 

Other Mean. N=38 3.92 3.50 2.32 3.45 2.86 1.87 2.18 2.74 

Sid. Dev .712 893 1.165 .7'" 979 811 896 LI07 

TOlal Mean. N-151 4.01 3.87 3.10 3.7 1 3.02 1.93 2.43 306 

Sid. Ocv .. 753 .833 1.146 .762 1.030 .9IJJ .951 1.157 

Means for Questions 9-1 3 

Q9 QIO Q II QI2 QI3 
S&P HS&P LS&P LillO GALl 

COURSE FINANCE 

Ye~ Mean. N=57 1928 3292 1303 473 848 
Std. Dev "'" 4356 1535 1347 927 

No Mean. N=93 1619 6228 842 253 914 
Std. De\" 409 23423 475 215 1063 

GENDER 

Male Mean. N=90 1809 6449 1112 242 618 

Std. De\" 1551 23565 1278 290 426 

Female Mean. N=61 1627 2975 851 480 1275 

Std. "', 548 2425 412 1312 1409 

MAJOR 

So. Mean. N_113 1786 5728 1086 374 783 
Std. De\" 1430 21237 1159 988 750 

Olher Mean. N=38 1591 3134 783 226 1218 

Std. De\" '''' 2176 472 199 1536 

Tot.,1 Mean. N_151 1739 5098 1011 338 889 
Std. De\" 1262 18520 1039 "5 lOll 
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Table III 
ANOVA SUMMARY 

Course In Finance 

Poner- Biases and Futldalllemal ln'"esl ing Kno,,·ledge 

Gender 

Sum of ~ F Sig. Sum of ~ F Sig. 

3.518 . 52 9. 122 I J, Jm 

~p ~~ 2~: ~ I ~t-::+---';~~~! 
:~:~ 722 6.970 .009 ~1 480 I .322 .J; 
. • -LlOO~-7.1 6~3CI7H~~.1~96~~14~1--~'9'55'936j I .317 .2; 

15229' .148 .701 154941 37 I 8.343 .000 

Major 

Question F Sig. 
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The New Generation of Public Entity Risk Pools: Understanding Its innovations a nd Roles 
in Public Finance 

Yu hua Qiao 

Abstract 
As governments continue to face fiscal pressures and increas ing insurance costs, public 

entity risk pools will play an important role in public finance and public management. Since their 
emergence in the 1970s, public entity risk pools have evolved from their start-up stage into 
mature organizations with broad missions and responsibi li ties. As li ule academic research has 
been done in this area, this paper is to study the current generation of public entity risk pools in 
terms of the environment they are in, recent innovations, and problems they face , and future 
research questions. The main data source comes from an electron ic survey sent to the 
Association of Government Risk Pools' 300 members in 2(X)6 with 28% of response rate. 

I. Introd uction 
Public entity risk poolsl play an important role in public finance and public management. 

The Association of Governmental Risk Pools (AG RiP 2004, p.VII) defi nes a pool as " a separate 
and distinct legal entity composed of public entity members that have joined together to finance 
an exposure, liability or risk" through group purchase, group self-fund ing, or other cooperative 
means for primary and/or excess coverage. 

Public entity risk pools are public entities' response to the cyclical nature of the privale 
insurance markel. Since its emergence in the 1970s, public entity risk pools have evolved into 
mature organizations with broad missions and responsibilities. Though important to public 
finance and public management, very little academic research has been condUCled about public 
entity risk pools. The purpose of this paper is to study the current generation of public entity risk 
pools in terms of the environment they arc in, recent innovations, problems they face. The author 
wi ll highlight future research questions and hope more attention will be paid to this important 
public risk and management instrument. 

II. Public Entity Risk Pools: Development and Relevant Literature 
Publ ic entities face more risk exposures (e.g., general liabilities, property liabil ities, and 

legal liabilities, etc.) than their private cou nterparts (Head and Wong, 1999). To address these 
risks exposures, public risk management emerged as a new but important element of public 
managemeill. An effective risk management program can control and reduce the cost of risks, 
make good use of taxpayers' money, and protect the well-being of the community. In the area of 
public risk management, the most significant development is the use of public entity risk pools 
that stems from the mid-1970s and agai n in the mid-1 980s. The erosion of governmental 
immuni ty to third party liability made public entities the target of lawsuits and exposed them to 
liability in new areas. Insurance companies refused to provide coverage or they charged 
skyrocketing premiums for policies that were available. Public entit ies had to find alternative 

Yuhu'l Qi<lu, Ph.D. is <In <lsSOI:i.m: prufessur in thc Pu l iti~ill Sdem:e DCpilnrnenl, Missouri St.IIC UniYcThilY. Hcr 
research interests arc public budgeting and financial managemcnt 
I Several n~mes ~re fou nd in the literature. The most commonly used name is self- insurance pools. Young ~nd Reed 
( 1995) feel the term. self-insurance pools. is oxymorollic and prefer "government risk-fi n~ncing pools:' AGRiP uses 
public entity risk pools. Since AGRi P represcnts pools. the author adopt~ its tcrill. 
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financing mechani sms. While large governments turned to self-insurance program, small 
governments came together to pool their resources to finance various risks. Young and Reed 
(1995) emphasized that "pooling was a small government phenomenon" (p. 103). In his 1988 
survey, about 15,000- 17,000 small cities, lowns, counties, special di stricts, and school di stricts 
participated in suc h pools. About 80 percent of his participants had populations below 9,999, 
while 94 percent had popu lations below 25,000 (Young, 1995). 

The first public entit y ri sk pool was establ ished in 1974 by the Texas Munici pal League 
(Wander, 1980). In 1976, the state of California amended its laws 10 allow its local governments 
to pool their self-insured losses, and cities in Contra Costa County soon establi sh thei r liability 
and property pools. By 1985, pools for workers' compensation, property insurance and public 
liabilities had bee n set up in twenty-two states, including Alabama, Illinois, Texas. Florida, 
Connecticut, and Maine (Pouzar, 1985). 

Pools have many advantages. They offer long-term stability and protect the participants 
from the uncertaint ies caused by the cycles of insurance markets. They offer more favorable 
coverage, terms, conditions and li mits than private insurance companies and are tailored to the 
needs of their members (Head and Wong, 1999). For long-term members, benefits of belonging 
to a pool ex tend far beyond simple insurance coverage. Pools provide their members with full ­
se rvice ri sk management that helps to control risks and stabil ize the financ ing of governm ent. 
Members have created successful, long-term strategies that can have a significant impact on the 
fiscal health of thei r governments. In addition, in many cases, coverage programs through a pool 
may save members up to 60 percent of what they would have spen t 10 purchase commercial 
insurance (Washin gton Governmental Entity Pool, 2005). 

The establ ishment of the Association of Governmental Risk Pools (AGRiP) as an 
independent agency from the Public Risk and Insurance Management Association (PRlMA) in 
December 1998 indicated the growing need for and interest in risk pools (Ceniceros, 1999). Pool 
nu mbers and membership grew rapidly. The number of pools doubled between 1988 and 1993. 
Young and Reed (1995) estimate that in 1993 there were about 400 public ri sk pools covering 
35,000 members or 45 percent of all governmental entities in the U.S . Accordi ng to the Missouri 
Intergovernmental Risk Management Association (MIRMA ), there are about 500 public risk 
pools in the nation today that generate an estimated $6 bi llion in annual premiums. There are 
nearly 140 pools in Californ ia alone. Inte rgovernmental pooling arrangements exist in almost 
every state. It is estimated that 80 percent of local governments in the U.S. use risk pools for at 
least one type of insurance coverage (Greife r and Schwarz, 2(0 1). 

Since their inception in the 1970s, publ ic entity risk pools have experienced many 
changes . Pool s have evolved from a predominalllly risk-sharing tool into a long-term ri sk 
management strategy. Public entity risk pools have diversified their coverage (Young and Reed, 
1995) over the years from general liability coverage and workers' compensat ion to man y other 
risks such as crime, employee di shonesty, and employee benefits. Accordi ng to the AGRiP 
Sourcebook (2004), the major lines of coverage pools offer includes the following: 

• General liability 
a Automobile liability 
a Public officials/school boards 
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a Law enforcement professional 
a Medical malpractice 
a Employment practices 

• Property liability 
a Boiler & machinery 
o Electronic data processi ng 
o Auto physical damage 

• Worker compensation and unemployment compensation 
• Bonds (e.g. cri me, employee di shonesty, and public officials) 
• Health insurance, dental insurance, vision insurance 
• Other ancillary coverage such as spec ial events and pollution 

Moreover, public entity risk pools have expanded their services. They provide members 
educmional training, workshops, loss control audits, risk assessments, legal counsel, and on-site 
safety inspections (Greiger and Schwarz, 200 1). Pools have also become more sophisticated in 
their adm inistrative capabil ities by building up their own in-house experts to perform various 
functions. For instance, a 1988 su rvey fou nd that "pools were heavil y reliant on the use of third 
party admi nistrators (TPAs)" (Young and Reed, 1995 , p. 104) for a variety of services such as 
underwriting, claims management, lost control advising, actuarial services, financial 
management services, audit and accounti ng services, and healthcare network management. The 
AGRiP survey (2006b) found that a clear majority to a supermajori ty of the respondents were 
using in-house employees for all its admini strative fu nctions except legal services. 

According to AG RiP's 2006 (a) Annual CompenslIIion Survey, 80 percent of the 87 
resporH.lents have state-wide members and 15 percell! of the membershi p is regional within the 
state. Nati on -wide public risk pools are emerging. These incl ude national capti ves and risk 
retention groups (RRG) that serve constituencies in more than one state. Examples are the 
Housing Authority Insurance Group (HAIG) - a federall y chartered pool for Indian Housing 
Authorities (A MERlNO, Inc.); Transit Re - a pool of transit pools; the National League of Cities 
Mutual Insurance Company (NLC - MIC) - a captive rei nsurance poo l for state municipal league 
sponsored or endorsed pools; County Reinsurance Limited (CRL) - a captive reinsurance pool 
for county association-sponsored or-endorsed pools; and Government Entities Mutual (GEM) - a 
capti ve reinsurance pool for pools not eligible for NLC-MIC or CRL. 

There arc a great variety of public entity risk pools. Pool s can be classifi ed in the 
different ways. They can be capital ized or non-capitali zed. Capitalized pools require their 
members to make capital contributions, and non-capitalized pools do not. A majority of the 
pools are non-capitalized ]X)Ols. Pools can be assessable or non-assessable. In an assessable 
pool there is an express authority and obligation to issue and honor future assessments to fund 
losses. Pool members usually pay a minimum premium and are assessed at the end of some 
period to cover the losses o f that period. Fone and Young (2000) recommend that a member 
assessment provision be in place when fonni ng a pool. This provision would make clear the 
memhers' ohl igalions and is important for a pool to sllcceed. Young and Reed (1995) fOllnd that 
over 83 percent of their respondents stated that they cou ld assess all members if the pools' loss 
was worse than expected . 
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Pools can be primary pools or excess pools. In pri mary pools, there is either no 
deductible or a low deductible "fi rst dollar" coverage. Excess poo ls are above a self-insured 
retention - usually above $100,000. Pools can be independent or association-sponsored. When 
pool s started, many of them were sponsored by various local government associations. 
Independent pools were established later, which are not directl y affiliated or controlled by 
associations. According to the AGRiP's data (2004), approximately 25 percent of US pools are 
association-sponsored. This ratio is lower than the 57 percent reported by You ng and Reed 
(1995). 

Pools can be monoli ne, mutJtili ne or fleet depending on how many li nes of coverage they 
offer (AG RiP 2004). Monoli ne pool s offer only one line of coverage. Multiline pools offer two 
or more li nes of coverage. Members in fl eet pools can choose 10 participate in any li ne(s) of 
coverage. According to the AG RiP (2004), among the 339 responses that reported thei r type of 
pools, 96 are monoline pool s, 159 are multi line pools, 76 are fl eet, and 8 are other types. 

Membership eligibility differs among pools (AG RiP 2(04). Pools usuall y serve one type 
of jurisdiction that faces similar risks and needs, thu s pool s are homogenous. Some pools 
include more than one type of j urisdiction. According 10 the AGRiP (2004), 61 percent of pool s 
have onl y single type of govern ment enti ties, and 39 percent serve multiple types of entities. 

Pool s have establ ished themselves as a necessary risk management instrument for local 
governments, but they also face challenges . Back in 1993, pools indi cated that competition, state 
regulation, and the chall enge of mai ntain ing membershi p interest and participation were major 
issues (Young and Reed, 1995). According 10 Fone and Young (2000), in the years to come, 
competition either from the insurance market or from other pools is li kely to conti nue to be a big 
challenge. Pool s will need to take a strategic position 10 meet the challenges. 

While risk pools have become an important phenomenon, research on this topic is 
li mited. Young and Reed (1995) state that "pcrhaps one of the most remarkable aspects of 
pooli ng is the relative paucity of attention it has received in academic circles" (p. 97). Their 
work is a major co ntribut ion to th is area. Based on the results of the two nation-w ide surveys 
conducted in 1988 and 1993, Voung and Reed provide a comprehensive exami nation of pooli ng 
practices in terms of general administrati ve issues, membership characteri stics, pool 
administration, coverage, and financial management practices. They conclude that "pooli ng is 
not a transitory phenomenon, and that pools - in one form or another - will be part of the pu blic 
sector landscape for quite some time" (p. 111). To them, th is very nature of pennanency rai ses 
the important conceptual question - What precisely is pool ing? Though pools are described as 
intergovern mental entities and (rusts, these general terms cannot cover everything about pool s. 
Voung and Reed (1995) suggest more studies need to be done about the nature of pools and their 
fi nancial performance. 

Practitioner-oriented magazines and AG RiP are acti ve in disseminati ng information 
about pools. AGRiP conducted two types of onli ne surveys with its members in 2006 and in 
2007. One focused on executi ve salaries and benefi ts (AGRIP, 2006a; 2007a), and the other on 
pool demographic characteristics (AGRiP, 2oo6b; AGRiP, 2007b). Qiao (2007) ex plored 
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intergovernmental ri sk pools but onl y from the perspecti ve of how pools are used as a funding 
technique of general public ri sk man agement. 

Since Young's research, more than a decade has passed, and pools have experienced 
monumental changes (Worthington , 2007) and transformed from being start-ups in a crisis to 
mature organizations that arc the dominant public risk management force in their state. Further 
research is needed for this rich and blooming area. 

III. Methodology 
Data for this research comes from several sources. The major source is an electronic 

survey sent 10 the AGRiP's 300 members in September, 2006. The author designed the 
questionnaire, and AGRiP created an on line survey li nk and invited all its members 10 

participate. The survey was closed in December 2006, and the results were sent back to the 
author. Since AGRiP is the offi cial representati ve of government ri sk pools, its membership list 
is the best source for thi s survey. The number of respondents per question ranges from 81 to 84. 
The response rate is 28 percent. The second source is newsletters issued by various publi c ri sk 
pools. The author obtained the newsletters during her trip to the AGRiP's headquarters in Prague 
Oklahoma in September 2006. The thi rd source is a two-hou r long interview that the author 
conducted with the AGRiP chief executi ve offi cer, Harold Pumford , rcgarding the changes in 
publ ic risk pools over the years. The fourth source is the websites of AGRiP members. 

IV. Findings 

A. Membership composition 
Table I presents pool s' membership composition from the current survey and from the 

AGR iP Sourcebook (2004). The two sources reveal a very simi lar distribution of multiple v. 
single type(s) of jurisdictions. In the current survey, 30 out of the 8 1 respondents (37%) indi cate 
they serve multiple types of entities and 5 1 (63%) serve single types of members. The AGRiP 
Sourcebook (2004) reports 140 pools (or 39 %) have mu ltiple types of enti ties and 223 pools 
(61 %) have single members only. Based on the current survey, among the single-member pools, 
more pools serve school di stricts. 

B. Characteristics of Pool Executives 
The fi rst generation of pool directors came from the intergovernmental associations or 

publ ic agencies. As pools mature and as many of the original directors have retired, pools have a 
new generation of directors. What are their backgrounds? Are they from inside the pools or 
outside of the pools? The findings are reported in Table 2. There are two characteri stics of the 
current pool directors. Fi rst, they grew up with the pools. This is seen from the fac ts that they 
come from the internal promotion (2 1%), from another pool (17%), and from member 
organi zations (9%). All these together add up to 47 percent of the respondents. Second, 
business experi ence is coming into pool adm ini strat ion as seen by the fac t that 2 1 percent of the 
pool directo rs are from the insurance industry. 
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Gagne (2007b) reports a growing demand fo r demonstrated competency and 
credentiali ng in the field of pool manageme nt. For a pool manager to lead its organization into 
the futu re competitive environment, insurance background is important. At the same time a finn 
understanding about the pooling profession and practices - loss control , claims, fi nance, 
auditing, reinsurance and actuarial- is also essential. It looks like the current generation of pool 
directors possesses at least one side of the knowledge. When the other side of the knowledge is 
wanting. training programs like the professional designation available from the Insurance 
Education Assoc iation (lEA) and the Cali forn ia Joint Powers Authority can help (Gagne, 2007a). 
As di scussed later in th is art icle, how to cul tivate fu ture risk managers is a big concern in the 
public risk pool industry. 

[Insert Table 2 here] 

C. Changes and Innovation Practices 
One of the major goals of the research is to gauge how pools have changed over the 

years. In tenns of the environmental chan ges, competition from other pools exists to a certain 
extent. As Table 3 shows, 46 percent of the respondents confirmed competition from the other 
pools. But more pool directors (52%) see competition coming from pri vate insurance companies. 
Either as a response to the competition, or as an effort to provide goods and needed services to 
their members, pools have a strong desire to change and make innovations. There is an 
overwhelmi ng agreement (82% of the responders) thai without change and innovations, the pools 
would decli ne. Pool s themselves are an innovation , and they will continue to stay innovative. 
They (84% of the responders) also believe that they have succeeded in most of their changes and 
innovations in recent years. 

Then what are these changes and innovations? As shown in Table 3, some di versifyi ng 
of the product/service mi x (e.g. , into fi nanc ial services, life insurance, investment management) 
is happening, but o n a small scale (16% of the respondents). Are pool s looki ng to di versify by 
underwriting different types of local entities? Onl y 20 percent of the respondents (e.g., 9% and 
II %) confirmed this change, while 57 percent of the respondents denied it. Thi s means that 
pool s still remain relat ively homogenous in terms of their memberships. This may be a reason 
why pools do not percei ve other pool s as much competitors as pri vate insurers. 

[Insert Table 3 here] 

In tenns of whether pools are partic ipating in or considering joining a regional! natio nal 
excess or rei nsurance pools, more than 40 percent of the respondents confirm th is trend. 
Although there is no previous data to compare with, this is an important ph enomenon, and will 
be di scussed later. 

Many reported innovati ve methods used in the areas of delivering service, providi ng 
traini ng/education. expandi ng risk coverage, enhancing loss control efforts, providing loss 
prevention incenti ve programs, and using information technology in providing trai ning and 
communications. A few reported new pract ices in financial management. The specific activ ities 
and changes are reported in Appendix I. The reported innovations and changes are consis tent 
with Gagne's (2007b) fi nding. A pool must "constantly refine, repackage, and resell its programs 
to increase the pote nti al for member retentio n" (p. 8). 
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Reviewing the websites, newslel1ers, and the personal interview also reveal two more 
important changes. The fi rst one is that pools have moved to a holistic perspective in delivering 
risk management. Almost all of them have mission statements and strategic plans. They have a 
clear foc us on safety and ri sk control programs. Training and education are a highly integrated 
part of the programs. The survey shows that many are considering leadership development. 
Many pools are continui ng their commitment to the concept of we ll ness in the workplace. The 
concept of a holistic risk management approach (al so known as enterprise risk management or 
strategic risk management) has been used ex tensively in the private sector (Liebenberg and Hoyt 
2003); Qiao (2007) documented its emerging use in the public sector. This study seems to 
suggest that it is common among public entity risk pool s. 

The second major change is the creat ion of pools of pools. Pools are created with pools 
as members. Examples are the Government Entities Mut ual or Transit Reinsurance, the National 
League of Cities Mutual (NLC Mutual), and the Cou nty Reinsurance Limited (CRL) as 
discussed earlier. These are pools that have taken the pooli ng concept to share risk with other 
self-insured pool s across the li nes. Gagne (2007b) indicates that these pools of pools are created 
as a response to the emergi ng challenge of reinsurance consolidation. They are helpful at the 
excess layer that sits above the pools' self-insured retention leve l. There are some regional 
excess pools of pools. The California Excess Insurance Authori ty serves a number of other joint 
power authorities in California. Other regional reinsurance pools ex ist in four other states: Ohio, 
Iowa, Michigan, and Nebraska. The survey al so found that 42 percent of respondents indicate 
they are participating or are considering joining or forming a regional or national excess or 
reinsurance pool as shown in Table 3. 

D. How Changes Have Taken Place 
The findings are reported in Table 4. The most common source of ideas is from 

members' input. Other sources come from other pool s and conferences. Competiti on and trade 
journals prov ide additional sources . Seven more respondents stated (hat all of the sources help 
them to come up with new ideas. 

[Insert Table 4 here] 

What drives the interest in innovation? As shown in Table 5, the most important driver is 
the desire to meet the needs/demands of the pool members. This is logical since pools are 
established to provide services for their members. The second important factor is to maintain and 
ex pand the pools' membership, followed by a desire to secure more favorable excesslreinsurance 
terms. More than one third (36%) of the respondents indicate meeting or beati ng the competition 
moti vates innovation. Thi s competition can come from private insurance industry and from other 
pools, as di scussed earlier. In sum, most of the innovations deal with how to serve pool 
members. 
L1nsen Table 5 herel 

E. Issues, Challenges, and Problems 

What are the major issues, problems, and challenges pools will be facing in the next fi ve 
years? The author developed a li st of twelve issues from the li terature. The respondents are 
asked to identify from the list up to four issues. The results are rep0l1ed in Table 6. Looking at 
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the total times reported, maintaining the membership support and participation is the leading 
issue. Fifty-four times it is identified as an importan t issue . This is consistent with Jorgensen's 
(2008) comment that "self-insured groups (S IGs) work relentlessly to retain and grow 
membership" (p. 58). One way to do this is to communicate with members about the value-added 
services it can prov ide. Gagne (2007b) also has the same find ing. Membership retention and 
controlled growth are of great importance to hi s six interview panel ists. The next one is 
uncertainty arising from the new ri sks, followed by competition from pri vate insurance 
companies. By contrast, much fewer see competition from OIhers pools as a challenge. Looking 
at specifi c ratings, more respondents indicate competi tion from the pri vate insurance companies 
as the number one challenge (see Column 2 of Table 6). The second most common issue of 
concern is mai ntaining the membership support and participation . These two issues cou ld be 
comb ined as a survival issue for the pools. 
Unsert Table 6 here] 

The next generation of pool adminis trators al so emerges as an important issue for thirty­
one respondents. Gagne's interview paneli sts also reveal the same concern and they suggest that 
pool s develop succession plans and integrate the plan into the culture. Thi s is a big concern due 
to the following factors: I ) the essent ial characteristics for effecti ve leader ship is important to 
pool performance (Public Entity Risk Institute 2006); 2) pools' management would see 
signifi cant turnover in the next three to eight years; and 3) the emerging challenge of reinsurance 
consolidation, the ever changing insurance market, and the competition from the private sector 
and other pools make it essential that a pool manager shou ld have a high degree of not o nly 
technical experti se, but also profi ciency in pooli ng principl es and practices and a clear 
understanding of the unique needs of the pools membership (Gagne 2007b). It is important for 
pool managers and governing boards to select successors capable of handling this multi­
dimensional positio n. 

When asked what actions pools are taking being taken to address the issues pools are 
facing, there are a wide range of answers. However, several types of measures stand out. One 
type clearly focuses on the members and services to members. Another stream of action is 
commu nication among members, board members, and with OIher pools and working with other 
pool s. This is consistent with the fi nding that maintaining membership support and participation 
is one of the major problems and challenges. 

Organizational capability-building is also emphasized in over ten responses. Thi s 
includes developi ng and drafting a succession plan and grooming new leaders. Several also 
mention adding staff and increasing staff professional development and networki ng as well as 
orientation and trai ning of new board members. Many mentioned long-term plann ing and 
strategic plann ing as a way to address the issues they are facing. Another type of action is to 
bu ild fi scal capacity and improve the cost efficiency, incl uding initiati ng dividend programs, 
extendi ng discounts for good members, actuariall y determined adeq uate fu nding, and 
mai ntai ning fi nanci al strength to combat competition. 

V. Conclusion 
This research studied the current generation of public entity risk pools. It revealed many 

innovati ve practices and programs that public entity risk pools have engaged over the past few 
years in the areas of delivering services, providing training/education, expanding risk coverage, 
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enhancing loss control efforts. prov iding loss-prevention incentive programs, and using 
information technology. Particularl y interesting is the emergence of regional or national excess 
or reinsurance pools. There is also evidence that pu blic entity risk pools are taking a holistic 
perspective in delivering risk management and in fu nding risks. 

The survey al so found that the greatest motivation for the innovation is to meet the 
needs/demands of the members, followed by securing more fa vorable excess/reinsurance tenns, 
and meeting and beating competition. The major issues respondents identifi ed include 
maintaining membership support and participation, competi tion from private insurance 
companies, and uncertainty arising from new risks, and leadership succession. 

To conclude, the author offers two observations regarding pools and their innovations. 
First, public entity risk pools are member-oriented organizations. Serving the needs of their 
members is why they were created and why many innovated practices and programs took place 
as stated earlier. Member retention and improving and expanding the services will be very 
important for pool managers and will be a driving force for pools' developmem in the years to 
come. The second point is how changes in publ ic entity risk pools are related to private insurance 
market condition changes. To a large extent, the innovated practices and programs are irrelevant 
to what happens in the traditional insurance market. According to David Hayasaka, the former 
AGRi P board member and Executive Director of Washi ngton Schools Risk Management Pool, 
though the private insurance market helped to form pools in the fi rst place, pools develop 
regardless of market condit ions. Many innovative practices took place not because the current 
insurance market was hard or soft , but because the members needed them, or they wanted an 
edge against competitors. Many pools' innovations arc not avai lable in the private insurance 
market such as special education coverage, pre-claim coverage, and pre· loss legal consultation 
service. Indeed, how well poc>ls can meet the necds of their members and how well pools can 
communicate with their members and other stakeholders will determine the stabil ity and fi scal 
health of the pools. 

However, competition from the pri va te insurance industry and the changes in the overall 
fi nancial market do push the pools to be more innovat ive in providing services. For instance, to 
respond to the rapidly consolidating rei nsurance market , public entity risk pools "are designing 
innovative programs that call for innovat ive excess and reinsurance solutions" (S hull , 2005, p. 
I). The pressures of emerging and intense competition, the global reinsurance markel, and the 
emergence of new ri sks make it necessary for pools to fi nd ways to work with other pools and 
with the private sector as well to tap the talents and skill s that they need to open up new services 
for their members. 

This is an exploratory study about the current generat ion of pools. More studies about 
pools, their perfonnance and their roles in publ ic financial managemcnt is warranted . From a 
public budgeting and financial management perspecti ve, research topics should incl ude pools' 
fi scal cond itions, thei r investment strategies, the impact of pool service on their members' 
budgeti ng, and what fi scal constraints they will have when they move ahead . Poos also provide 
a rich ground to test such management theories as agency theory. Jus t as in a corporate setting, 
there are two sels of interests: pool 's members' and the director's. Given the fact thm pools focus 
on members, will the director's interest align with the members' ? And how? Or will agency 
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theory work the same for the pool setting as in the corporate setti ng? This would also be an 
interesting research question. 
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Table I . Types of public entities eligible fo r membership 

2006 Survey 2004 AGRi P Source Book 
(N=8 1) (N=363) 

Multiple T ypes of Entities 30 (37%) 140 (39%) 
Two types 13 (16%) 55 ( 15%) 
Three types 6(7%) 26 (7%) 
Four types 5 (8%) 30 (8%) 
Five types 2 (4%) 16 (4%) 
Six types 2 (2%) 8 (2%) 
Seve n types 1 (1 %) 5 (1 %) 
Eight types 1 (1 %) N/A 

Single T ype of Entities 51 (63%) 223 (6 1%) 
Municipalities 12 (15%) N/A 
Counties 7 (9%) N/A 
School districts 16 (20%) N/A 
Special diSiricts 3 (4%) N/A 
Housing authorities 6(7%) N/A 
Transit authorities 3 (4%) N/A 
Townships 3 (4%) N/A 

Table 2. The background of t he pool ' s current execut ive directors (N=84) 

Number o f Respondents % of the total respondents 

Another pool 14 17% 

The insurance industry 17 2 1% 

A pool service provider 5 6% 

The membership 7 9% 

Internal promotion within 
17 2 1% 

the pool 

Other 24 30% 
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Table 3. Competition, Innovations and Success (N=83) 

To what extent do you agree with the following statement? 

Not at 

Top number is the count of respondents. all Strongly 
Indi fferent Agreo Strongly 

Bottom % is percent of 10Iai respondents disagree agree 

We arc experiencing competition from 26 9 9 26 II 
other pools. 32% 11 % 11 % 32% 14% 

We arc experiencing competition from 10 IS II 29 13 
private insurance companies. 12% 22% 14% 36% 16% 

We have to make constant changes & t 4 9 36 30 innovations. otherwise we might fall 
1% 5% 11 % 44% 38% backward. 

We have succceded in most of our recent t I 10 42 24 
changes/innovations 1% t% 13% 54% 30% 

Wc arc divcrsifying our product/service 39 II IS II 2 
mix (e.g. into financial services life 48% 14% 22% 14% 2% insurance, etc.) 

We are looking to diversify by 33 13 19 7 9 
underwriting differen t types of local 

41% 16% 23% 9% 11 % 
entities. 

We are a participant in or arc considering 25 8 IS II 22 
joining a regionaV national reinsur;lrlce 31 % 10% 19% 14% 27% 
pooL 

Table 4. Sources for ideas to change (Multiple responses are permitted) (n=8 1) 

# of respondents % of total 

J acquire my ideas directly from members' input 65 8 1% 

J acquire my ideas from other pools 6 1 76% 

J acquire my ideas directly from conferences 57 71 % 

J acquire my ideas from the competition 39 49% 

J acquire my ideas from trade journals 30 38% 

Others 22 28% 
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Table 5. What Drives the Inte rest in Innovatio n ? (M ulti ple responses a re perm iu ed) (n=8 1) 

# of responde nts % of tOial 

To meet the needs/demands of our members 73 91% 

To maintain and expand the pool' s membership 41 51 % 

To sec ure more favo rabl e excess/reinsurance terms 32 40% 

To meet or beat the competitio n 29 36% 

Executive motivations 22 28% 

Other motiv~\t iolls 12 15% 

Access to capital 5 6% 

Table 6. The Most Important Four Issues Pools Will Be Facing in the Co m ing Fi ve Years 

N_81 Frequency of Ra ti n s # 1. #2. #3, #4. 
#1 issue '2 #3 issue .4 Total ti mes of being 

issue issue identified as an issue 
Maintaining the membership 15 17 16 6 54 
support and participation 
Uncertainty arising from the 8 6 II 16 41 
new risks . 
Competit ion from pri vate IS 8 I 13 40 
insurance compan ies 
Next genemtion of pool 6 6 10 9 31 
admin istrators 
Generating/maintaining 3 9 6 6 27 
adequate fin ancial capital 
State and/or Federal 10 4 7 6 27 
regulations. 
Com tit ion from other " 7 13 5 I 26 
Tort reform or loss of tort cap 3 9 10 4 26 
or immunity. 
Diffi cult to provide cost- 3 I 9 4 17 
effecti ve service . 
Lack of quali fi ed !'Sonnel 2 3 2 6 13 
Lack of a long-term mission 3 2 0 6 II 
and plan. 
Possible merge with other 0 I 2 2 5 

I Dools. 

Appendix 1: Selecti ve Changes and Innovations during 2003-2006 Reported in the Su rvey 

New coverage 

• Litigatio n 
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• No-fault mold coverage for remediat ion and repair 
• No-fault acc ide nt insurance and WC-Free AcclHealth coverage for all volunteers 
• Modifying and broadening ex isting coverage, concentrating on poor performing members 

Education and training 
• Multi media and onli ne training 
• FATS -fire arms trai ning system 
• Training conso rtium with other agencies and training partnership with member assoc iations 
• Right-to-know training. law enforcement/jailer training 
• Leadership/supervisor training 
• Fireanns trai ning simulator. driver training simulator 
• Loss control training 
• Trainers go to the locals and to the hi gh- risk locations 
• Increasing freq uency in trai ning and providing systematic training program 

Loss control 
• Results-oriented risk control, loss control granls to members 
• Strong preventive benefi ts and personal service 
• Law enforceme nt loss control resources, safety audi ts 
• Cost allocation based on miles and hours 
• Implementi ng multiple risk control programs 
• Vehicle acc ident prevention program 
• Annual loss control evaluation rating an d loss control excellence program 
• loss incentive program (loss control premium credit program , premium incentives for 

compliance, safety credit program) 
• Linki ng root causation data to prevention programs 
• Comprehensive loss control , risk awareness program 
• Safet y videos and more services with new techn iques (more strategic data-dri ven approach) 
• Expanding safety audits, extensive outreach efforts 
• More proactive measures (e.g., testing employees ' strength, pro-employment physical) 
• Setti ng up loss prevention committees 
• Using onli ne inspection and increasing fi eld presence 

Fi nancing management 
• Using reinsurance instead of insurance 
• Balanci ng capital growth and dividends. sending di vidends to members 
• Providing capital contribution to captive insurer (GEM) 
• Developing a specific pool surpl us formula 
• Implementing dividend and rate stabili zation funding 
• Basing propert y premium on three year rolling loss 

New services 
• ED! transmission for medicalJimaging system in house 
• Offeri ng contract review services 

''0 



Qia<>-The New Generntioo of Public Entity Ris.k Pool. 

• Establishing award/grant program 
• Providing general adm inistration technique support to membersh ip 
• Using in-house clai m database 

Claim administration 
• Using new technology such as onli ne claim report ing and web-based claim system 
• Using new software to streamline operation, using own data system 
• Bringing claim in house and increasi ng in-house staff 
• Starting investigation prior to claim being filed 
• Using comprehensive claims audit or ann ual claim audit 
• Hiring the best and loweri ng case loads 
• Using toll free telephone reporting, establ ishi ng best practices 
• Improving response time and closure, more training 10 the clai m slaff. 

Legal defense 
• More in-house counsels, more active rev iew 
• Early intervemion in administration and hearing 
• Using speciali sts in the fi eld of school law 
• Adding litigation management software 
• Cultivating new defense teams for spec ialized areas 
• Providing immediate access to legal cou nsel as needed, pre-defense reviews 
• Major incident investigations 
• Beller tracking cases referred to outside cou nsel 

'" 



Journal of!he Academy of Finance: Summer 2C08 

Rererences 

AGRIP (2007a & 2006a). COmpellJ(lrioll Sun1ey. /um:llwww.agri(}.orgl(}ub/ic(IIionsiagri(} ­
pllbl icat iOIl sl#pool. 

AG RJP (2007b &2006b). Demographics alld Benefits SlIn'ey 
hnp:/Iwww.aorip.oro/publications/aorir Qublications/#poo l 

AG RiP (2004). AGRiP Sourcebook for ImergOl'el"llmellwl Risk alld BenefiTS Pools. Prague, OK: 
Association of Governmental Risk Pool. 

Ceniceros, Roberto. (1999). Pool Managers Float New Trade Association. Business Insurallce, 
(June 7, 1999), p. 3. 

Fone, Martin, and Young, Peter C. (2000). Public Sector Risk Management. BoslOn: Butterworth 
Heinemann. 

Gagne Ty (2007a). ARPM Designation Targets Pool Management. Membership Matters. VoL 9 
(3). pp. I & 4. 

Gagne Ty (2007b). Public Entity Pool Management. Ilisurance Educational Association. 
Available at http://www.agrip.orgffYGagnePapcr.pdf. 

Greifer. Nicholas. and Schwarz, Brennan L. (200 I ). All Elected Official's Guicle to Risk 
Managemem. Chicago, IL: Government Finance Officers Association . 

Head, George L. and Wong, Kwok-Sze Richard (cds.) (1999). Risk Managementfor Public 
ElIlities. Valvem, Pennsylvani a: Center for the Advancement of Risk Management 
Education. 

Liebengerg, A., & Hoyt, R. E. (2004). The Determinants of Enterprise Risk Management: 
Evidence from the Appointment of Chief Risk Officers. Risk Mwwgellleni & Insurallce 
Review, 6(1), pp. 37-52. 

Jorgensen. Haley (2008). Inside self-insured groups: Part III: Growing and Retai ning 
membershi p. Risk Mallagemell1. 55 (4), pp58 - 62. 

Missouri Intergovern mental Risk Management Association . What is govern mental ri sk pooling. 
MlRMA http://www.mi rma.org/visitors/whois. 

Public Entity Risk In stitute (2006). Guidance on Evaluating Pools. Public E,I/ity Risk Illstilille. 
Retrieved from http://www.riskinstiwte.oru /PERIIPTRlCLRW 9 GEP.htm on Sept. 4 
2006. 

Pouzar, Edward. (1985). A Risk Management Strategy for the Hard Insurance Market. 
GOl'erJImell/ Finallce Review. 2 (6). pp. 15- 18. 

Qiao. Yuhua (2007). Public Ri sk Management: Development and Financing. JourJlal of Public 
BUl/ge/illg, ACCOlllllilig. & Financia/ Management, 19 (I). pp. 33-55. 

Shull, Jonathan (2005). And you may ask yourself - well how did I get here? California 
Associalioll of Joillt Powers AlI1horities JOllmal, 19 ( 1) p. I. 

Wander, Thomas, J. (1980). How Intergovernmental Pooling Can Help Finance Risk. in Paula R. 
Valente. Cllrrent Approaches to Risk Mallagemellt: A Directory of Practices. 
Mallagemelll ilijormation Sen'ice Special Report. No.7. Washington D.C.: International 
City Management Association, pp. 35-40. 

Washington Governmental Entity Pool (2005). Intergovernmental Pooling: What does it really 
mean? News Splash (Spring). p. 3. 

Worthington , Bob. (2006). Thi rd Decade - New Challenges - Similar Issues. Membership 
Mailers Vol. 8(4). Pp. 1-2. 

Young. Peter and Reed, BJ. (1995). Government Risk-Financing Pools: An Assessment of 
Current Practices. Pllblic Blldgetillg & Fillallce, Vol. 15 (I), pp . 96- 11 2. 

'" 



Congressional Calendar and Control Risks: Evidence from United States Mega-cap, 
Broad-based and Innovation-based Stock Market Performance 

Charles R. Rayhorn and Kenneth R. Janson 

Abstract 

United Siaies stock market returns are exami ned in the context of the Congressional 
calendar and the incidence of party control. A legislative calendar effect in returns is 
dcemed possible when the Congress is in-session. Previously published studies report a 
strong negative calendar effect in historical return s for the mega-cap Dow Jones 
Industrial Average. In this study, si milar though less pronounced results are observed for 
more recent periods. More pronounced negative calendar effects are observed in both the 
broader S&P 500 Index and the more innova tion oriented NASDAQ. Finally, evidence is 
presen ted that performance of both the S&P and NASDAQ indices have been related to 
the incidence of party control in the U.S . Congress. 

I. Introduction 

Pundits have quipped that our citizerlrY is fortunate to consume less than one-half of the 
governmental services for which they arc com pelled to pay. It may be argued that such 
commentators have a free-market perspective and that they view with disdain, much of what 
passes as governmental regulation. The obv ious corollary to this world view is that legislati ve 
activity raises the prospect for increasing governmental in trusion into society and that th is 
perception retards business initiative. Innovators. the argument goes. will sit on their hands 
when rule-makers are active and will proceed more rapidl y when the threat of legislati ve 
activism is perceived to be low. Since business initiati ves are inherently bound in inertia, it is 
difficult discern innovators' reactions to periods of legislative trepidation and out-of-session 
confidence. The investment community is much less constrained. Market participants may very 
quick ly exp ress through their investment choices their collective assessments of the legislative 
cli mate for business innovat ion . Market returns are therefore an appropriate vehicle for detecting 
perceptions of legislative risk. 

In this study, we revisit the effort of Lamb eLal. (1 997) to investigate correlations 
between stock returns of the large capitali zation fi mlS that comprise the Dow Jones Industrial 
Average (DJIA) and the in-session incidence of the United States Congress. We find that recent 
ex perience through early 2008 mi rrors the results that Lamb et.aJ. (1997) reported but that the 
phenomenon is now less pronounced than it had been hi storicall y. The DJ IA component firms 
are 30 of the largest and most widely held U_S. public companies. As such they represent only a 
subset of the equity universe and notably underweight the innovative entrepreneurial sector. We 
also examine correlations between the Standard and Poor's 500 Index (S&P500) and the 
Congressional calendar. The S&P500 also gauges large-capitali zation firms, but includes a 
much broader spectrum of the economy. The NASDAQ Composite index tracks the 
performance of over 3,000 public companies and has traditionall y been viewed as a surrogate for 
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the in novative technology sector. We find that the Congressional calendar e ffect has been more 
pronounced in the S&P500 and NASDAQ returns than in the DJIA arena and that in these 
venues, the phenomenon has persisted. 

For all three market indices, we also tested for the presence of a January effect. Rozeff 
and Kinney (1976) identi fi ed January as a period of higher than normal stock returns. but Banz 
( [981). Keirn ( 1983) and Reingan um ( 1983) found that significant January effects arc not 
promi nent in the returns data of larger fi rm s. Like the Lamb et.al. (1997) analysis of the DJIA, 
we found that the calendar effect was sustained for all three markets while a hypothesized 
January effect did not attai n statistical significance for any of the indices. 

In both the S&P500 study and the NASDAQ study, we also find modest ev idence that the 
incidence of Democrat ic Party control of the U.S. Senate has a negative correlation with market 
returns. No sim ilar attribution was indicated for control of either the U.S . House of 
Representatives or the Whi te House. 

I L Data and Methodology 

Dai[y closi ng levels for the DJiA were collected for the period fro m October I, 1928, 
through January 16.2008, or for nearl y 80 years. There are 19,908 daily return levels deternl incd 
as III (p,/p'.J) where P, is the DJIA closing level for date t. Dates that the Congress was formally 
convened and control of the Senate and the House of Representatives were determined from the 
Congressional Record. 

Daily closi ng levels for the NAS DAQ were collected for the period from February 5, 
1971, through January 16.2008, or for nearly 37 years, from yahoo.finanee.eom. Dai[y closi ng 
levels for the S&P500 were also collected for the period from December 3 [, 1969 through 
January 16,2008, or more than 38 years, from yahoo.finance.com. 

For each market index, the daily returns series is regressed on an indicator variable. 
[IiSessioll, coded as I when Congress is convened and as 0 when Congress is recessed. The 
estimate of a model's COl/stant represents the average daily return for the market when Congress 
in adjourned. wh il e the COIIS/(III/ plus the esti mated value for Ii,Session represents the average 
daily retu rn when Congress is convened. 

To assess potential January effects, for each model we defined an indicator variable, 
MOil/II-Jan, coded as I for trading dates in Jan uary. Positive esti mates for the MOil/II-Jan 
parameter wou ld indicate incremental dail y returns to the stock index in January. 

To assess the potential impact of party control of the legis lat ive and executive branches, 
we defined the fo llowi ng indicators: Senate-Delli coded as [ when the Senate has a majority of 
its members from the Democrat Party; House-Delli coded as I when the House of 
Representatives has a Democrat Party majori ty; and Pres-Delli coded as 1 when a Democrat 
occupies the White House as President. In each case, a positive parameter esti mate wou ld 
suggest an incremental return to the index when a Democrat majority or Democrat president was 
seated. 
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III. Discussion and Findings 

Calendar Effects 

The first regression examines DJIA returns from 1928 to 1993 and confi rms the Lamb 
etal (1997) findings. The results are presented as Table I. 

With approximately 250 trading days in a year, the coefficient estimates imply an average 
annualized rate of return of 11.76% when Congress is adjourned and a 2.53% annualized rate of 
return when Congress is in sess ion. The Ill-Sessioll effect is significam at a 0.05 level. 

We repeated the regression on the DJ IA data since January I, 1994 to ascertain whether 
the Congressional calendar effect demonstrated by Lamb et.a!. ( 1997) has persisted. The results 
presented as Table II suggest that for this mega-capi talization market index, the previously 
demonstraled Congressional Calendar effect. although sti ll negative, no longer attains stalistical 
significance. 

The broader S&P data were exami ned for the period January 2, 1970 through January 16, 
2008, with the result presented as Table III. The average annualized return when Congress is 
adjourned is 15. 13% and the annualized return when the Congress is convened is 3.30%, For the 
38 year period the calendar effect is significant at a 0.05 level. 

We also evaluated the S & P data for the period subsequent to 1993 and again found that 
the Congressional calendar effect. although negative. had lost statistical significance. Table IV 
reports those results. 

RelUrns data for the more innovatio n oriented NASDAQ were evaluated for calendar 
effects over the period from February 8, 1971 through January 16, 2008, and the negative 
corre lation with Congressional activ ity was pronounced. The regress ion results are presented in 
Table V and suggest that annualized returns when Congress is adjourned have been 20.99% 
while the returns when Congress is in sess io n are onl y 2.46%. The effect is signifi cant at the 
0.005 level. 

Again, we repeated the analysis on the recent NASDAQ returns data since 1994 with 
resuhs as reported in Table VI. The Congressional Calendar effect is s ignificant at the 0.10 level. 
For this recent interval, annualized returns when Congress is adjourned average 23.96% and 
when Congress is in sess ion, annualized returns average j ust 0.52% 

January and Party Effects 

None of our regressions revealed a significant January effect although coll inearity with 
the Congressional calendar may very likely confound th is factor. The evaluati on of the 
NASDAQ data for the period 1971 to 2008 is illustrative and is presented as Table VII. 
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Ou r investigation of the relationship between market returns and the political control of 
the Congress yielded interesting results. When evaluated with a multiple variable model 
including parameters fo r calendar and January effects, the 1971-2008 NASOAQ data revealed a 
signifi cant negati ve impact on market returns when the Democrat party had control of the United 
States Senate. Interestingly, the coincident estimates for Democrat control of the House of 
Representatives and the White House were positive, but not statistically significant. The resu lts 
are presented in Table VIII. 

To isolate the relationship between returns to the re latively innovati ve NASDAQ and a 
Senate that scats a majority from the Democrat Party, we examined a si mple regression of 
returns on the Senate control variable and report the results in Table IX. The regression is 
significant at the . 10 level and suggests that average annualized return s to the NAS DAQ index 
have been 16.07% when Republicans control the United States Senate and 5.62% when 
Democrats arc in control. 

For the broader S&P 500 index, the effect is even more pronounced. Our regression is 
presented as Table X and is nearly sign ificant at the .05 level. When Republicans control the 
Senate, the S&P 500 has returned an ann ualized 13.90%, wh ile annualized return s were just 
3.96% when Democrats were in control. 

IV. Conclusion 

Securities returns have been significantly corre lated with the Congressional calendar for 
many decades. Market returns have been lower when Congress is in session. This phenome non 
has been expressed in the mega-cap fi rms that constitute the Dow Jones Industrial Average, in 
the broad market of major U.S. firms constituti ng the Standard & Poor's 500 Index. and in the 
more innovative stocks that arc promincntly rcpresented in the NASDAQ Index. A plausible 
explanation is that investors view the possibility of new legislative initiati ves as an undesirable 
source of uncertainty. Even though they might reasonably expect businesses to conti nue their 
long-term innovative initi atives, investors may reserve for themselves the luxury of timing thei r 
investment decisions to periods of lower perceived legislative risk. Acting as a group. thei r 
collective aversion to legislati ve risk will plausibly explain a growing backlog of demand fo r 
equities whi le Congress is in session. Once the legislature is adjourned, the legislative risk is 
reduced, at least for a short period , and investors move to relax that backlog of demand for 
common stocks. Price response to this unleashed demand explains superior returns in periods of 
legislative recess. Our models did not confirm the ex istence of a January effect in the markets 
we examined, but did suggest that a signifi cant negative impact on returns is experienced when 
Democrats control the U.S. Senate. An interesti ng extension of this analysis will be to consider 
legislative calendar effec ts on market returns in developing economics. Our previous research 
on emergi ng market effic iencies in New Zealand, Rayhorn et.al. (2007), provides a natural entry 
point for extendi ng th is study. 
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Intercept 
InSession=l 

Intercept 
In5ession=1 

Table 1- OJIA Calendar I-:ffect 19U1- I0}9J 

Coefficients 
0.00047 

(0.00037) 

Standard Error 
0.00015 
0.00019 

"\'Qblc II . IlJIA Calendar I-:ffect 199-1_20011 

Coefficients Standard Errar 
0.00054 0.00025 

(0.00028) 0.00035 

t Stat 
3.13375 

(1.96384) 

P-value 
0.00173 
0.04957 

t Stat P-value 
2.13129 0.03313 

(0.80332) 0.42184 

Table III . S& I' 500 Calendar Effect - 1970-2008 

In5ession= 1 (0.00047) 0.00020 (2.32177) 0.02027 
Table IV - S&" 500 Calendar Effect - 199-1-2008 

InSession=l (0.00036) 0.00035 (1.02607) 0.30493 

Table V - NASDAQ Calendar Effcct - 1971-2008 

Intercept 
In5ession=1 

Coefficients Standard Error 
0.00084 0.00019 

(0.00074) 0.00025 

t Stat P-value 
4.44535 0.00001 

(2.98473) 0.00285 

Tahle VI. NASOAQ Calendar Effect _ 199-1.2008 

Intercept 
InSession=l 

Coefficients Standard Errar 
0.00096 0.00040 

(0.00094) 0.00055 

t Stat P-value 
2.38069 0.01733 

(1.71634) 0.08619 

Tpblc VII_ Calendar & J a llupry Effl"(;t~ . NASI)AQ _ 1971.2008 

In5ession=1 

Month-Jan=l 

(0.00073) 

(0.00061) 

0.00025 (2.9320S) 0.00338 

0.00040 (1.52996) 0.12606 
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Ta ble VIII - Calenda r. J anuary & Party I<:lTecls - NASDt\Q - 1971-2008 

Coefficients Standard Error t Stat P-valu€ 

Intercept 0.00107 0.00026 4.16510 0.00003 
In5ession=1 (0.00072) 0.00025 (2.89848) 0.00376 

Month-Ja n=l (0.00059) 0.00040 (1.48062) 0.13874 
5enate-Oem=1 (0.00055) 0.00032 (1.73842) 0.08217 

House-Oem=l 0.00008 0.00033 0.25788 0.79650 
Pres-Oem=l 0.00064 0.00042 1.54241 0. 12301 

Table IX - M nate I'arty Effed s - NASDAQ · 197 1·2008 

Senate-Oem=l (0.00042) 0.00025 (1.69378) 0 .09034 

Table X· M nale Control Effect - S&PSOO - 1970·2008 

Senate-Oem=l (0.00040) 0.00020 (1.95997) 0.05003 
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Abstract 

Do Turtles Have Fat Tails? 
Donchian Channels and Turtle Trading: The Case of Soybeans 

David L. Rayome and Abhij it Jain 

The mov ie "Trading Places" starring Dan Aykroyd and Eddie Murph y premiered in 1983 
and concerned a fri endly wager between two long time traders as to whether traders were born or 
could be "made". Unbeknownst to the cast of the movie, a real experiment was taki ng place in 
Chicago at the same ti me. Richard Dennis had advertised in the Wall Street Jou rnal, selected ten 
candidates (and added three others), and taught them to trade like ''turtles''. Twenty years later 
their story is the s tu ff of legend. This paper attempts 10 simulate '''Turtle Trading" to ascertai n 
whether the legend holds kernels of truth. More importantl y, the research provides information 
on whether the turtle system has merit, and what the more important ingredients might be. 

The system, a channel breakout system, is tested with data from soybean futures contracts 
over a 27 year period; from 1980 into 2007. An initial amount of capital of $5,0(~100 grow s to 
$ 187,762.50 under the best case scenario. One of the most important ingredients in the turtle 
system is the use of stops to preserve capital. Indeed, the capital preservation rules may be the 
most important ingredient. 

Random behavior in the financ ial markets, as predicted by efficient market proponents, 
would lead to normal distributions of returns wi th "skinny" tail s. Trend traders, li ke the turtles, 
believe that prices move in trends that defy the description of random movement . These trends 
lead to distributions of returns with "fat tai ls". The analysis of more than 100 futures contracts 
and several hundred trades over more than 27 years in th is paper lend credence to the idea that 
the '''Turtles'' do have "fat tails". 

I. Introduction 

Richard Dennis and his partner William Eckhardt conducted an experiment in Chicago in 
the 1980s. They taught a group of new traders their "turtle" system and supplied them with 
capital to begi n trading. Some reports indicate that the turtles earned annual average rates of 
return approachi ng 80 percent fo r most of that decade. The '"Turtle" system became the stuff of 
legend into the 1 990s until some of the former turtles began conducting seminars to teach others 
how to invest like a turt le. Since that time various web sites and books have appeared related to 
"turtle trading". 

This study analyzes the "turtle trad ing system" that has been published in recent years. 
The system is based on a fo rm of channel breakouts first exposited by Richard Donchian. 
Richard Dennis, a legendary commod ities trader further developed the breakout system. Th is 
was the system named "Turt le Trading", so named for the two groups of traders Dennis hired 
and trai ned in the 1980' s. This paper utilizes the system Dennis taught hi s traders to determine 
its success in tradi ng soybean futu res contracts from 1980 until early 2007. Soybeans are a good 
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starting point for the examination of the "Turtle Trading" system since Richard Denni s 
reportedly made his earl y fortune trading soybeans. 

II. Literature Review 

Charles Dow, the founder of the Wall Street Journ al created the fi rst market index and the 
fi rs t widely fo llowed public information on business acti vity. Dow could also be considered the 
fa ther of techn ical ana lysis, s ince his Dow Theory was the fi rst technical method 10 predict future 
movements of security prices. Dow was one of the fi rst to suggest that prices moved in trends 
and the recognition of such trends was a key in profi table investing (Pring 2(02). Technical 
analysis' main purpose is to identify trends in security prices (Kirkpatrick and Dalquist 2(07). 
Thc ex istence of these trends that last longer than random behavior would predict is the key to 
profi table trends. These are the "fat tail s" that are expl ained we ll in A Short Course in Techn ical 
Tradin o (2003) by Perry Kaufman. 

Channel breakouts have been studied in the fi nanc ial literature since the earl y 1960' s. 
Edwards and McGee (2007) describe support and resistance levels in their classic work. 
Alex ander's filt er rules ( 196 1) were one of the fi rs t academic studies of this phenomenon. Lukac 
and Brosen ( 1990) conducted a comprehensive study of technical trading systems analyzing 
twelve differe nt trading signals, including breakouts, on several markets over a ten year period. 
Taylor (1994) conducts a simulation of currency futures trading based on channel breakouts. 

Lo, Mamaysky, and Wang (2000) in 11 significant article in the Journal of Finance analyze 
seve ral technical analysis formations, including double tops and bottoms, head and shoulders 
fo rmations, among o thers. These formations can be demonstrated to be related to channel 
breakouts. More recently, Sehgal and Garhyan (2006) utilized technical analysis and channel 
breakouts to test their effecti veness on the Indian stock market, as did Mi tra (2002). T ian, Hua, 
and Guo (2002) analyzed returns from the U.S. eq uity market and the Chinese equity market 
utili zing trading systems with technical analysis, inc luding channel breakouts. 

Academic research on " turtle tradi ng" is rather sparse. Anderson (2003, and in an 
undated working paper) examined a breakout system modeled after the Turtles' system 10 trade 
U.S . Bond and Corn futures contracts. Mi yazaki and Riles (2004) reported on a group of traders 
working in a Japanese in vestment house, who based their trading strategy on the channel 
breakout system as posited by the Turtles. 

The popularity of Michael Covel's books on trend trading and the turt les' system (2006, 
2(07) has il luminated the timeliness and relevance of this subject. Curtis Faith (2007) one of the 
original, and by some reports, the most successful "Turtle", has also publi shed a book explaining 
the delails of the ' 'Turtle Tradi ng" system. 

Rayome and Jai n examined the usage of Donchian channels fo r 20 day breakouts (2008a) 
and again for 55 day breakouts (2008b). Th e combination and synthesis of these two breakout 
systems with Richard Dennis' money management rules result in the "Turtle System". 

The "free for all" of information th at has descended on all investors through the rise of 
the Inte rnet has created a new environment for technical analysis and investing. Information that 
was previously available to ;I pri vileged few, if at all , can now be downloaded for free and on a 
regular basis from many websi tes. 

'" 
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Ill . The Model 

The success of the "Turtle Trading" system depends on a security's. price continuing in 
motion once it moves out of its channel (up or down). The channel is fonned over time as the 
price moves up and down between resistance and support levels . Donchian described a channel 
as a minimum of twenty tradi ng days (Donchian, 1995), (Dixon, 1978). The channel is formed 
by the daily high and low prices. Richard Dennis and the Turtles used the 20 day channel but 
also used a 55 day channel fo r a more conservati ve approach. If the closing price for the day 
exceeded the previous twenty days" hi gh prices then a long position was ini tiated and the 
contrJct was pu rchased. The same strategy holds true for the 55 day channel. Alternatively, if the 
day's closing price was lower than the previous twenty days' low prices then a short position was 
in itiated and the futures contract was sold. 

One of the advancements incorporated in Richard Dennis' system is the analys is and 
inclusion of risk into the tradi ng system. All trades were analyzed from a risk perspective 
utilizi ng a concept of "N". "N" is a measure of daily price volatility that is then used for several 
purposes. "N" is the 20 day exponent ial moving average of the True Range. The True Range in 
tum is defi ned as the followi ng: 

Daily True Range (TR) = Maximum (H-L, abs(H-PDC), abs(PDC-L» 

Where: H = the day's high price 
L = the day's low price 
PDC = the previous day's closing price 
abs = absol ute 

N is then computed as: N-f]9x PONl+TR 
20 

Where: PDN = Prev ious day" s N 

The initi al rON is calculated as a s imple average of the fi rst 20 days of True Ranges in 
the beginning of the price series. 

"N" then is used by the Turt les as a measure of volatil ity 10 place protective stops and 
ex its . It is also used in an algorithm for posi tion sizing that the Turtles used to determine order 
size and for di versi fi cat ion purposes. This paper is interested in the predictive power of the 
tradi ng system and uses "N" for stops and ex its. Positi on sizing and di versification effects are of 
secondary interest and are therefore relegated to future inquiries. 

The 20 day breakout system was referred to as System 1. If the price of a commodity they 
traded exceeded the price for the previous 20 days, it was purchased. A buy order (limit order) 
was placed if the price exceeded the previous 20 days by I tick. The turtles did not wait until the 
close or until the next day"s open. The converse was also true. If the price of the commodity was 
lower than the previous 20 days by j ust I tick, a sel l order (again a limit order) was placed. 

The exception to this rule was that if the previous 20 day signal wa s a profitable signal 
(whether or not it was taken) then the current signal was to be ignored. So, buylsell signals were 
only taken if the previous signal had been an unprofi table one. 

'" 
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The System 2 was based on a 55 day breakout. System 2 was called the fail safe signal. If 
the previous signal was skipped because the signal prior to that was profitable, and the 55 day 
signal was triggered, the order would be placed regardless of the prev ious signals. 

All orders fill ed were protected by stops (mental stops as opposed to market stop orders). 
The stops were placed 2 N above sell orders and 2 N below bu y orders . These 2 N protective 
stops are re ferred to as "N-Stops" throughout the paper. The Turtles used the mental stops 
because at the time their pos itions were obvious to other traders in the market because of the size 
of the orders. 

Once a signal was generated and a position established, additional orders in the same 
di recti on would be issued as the price moved !h N in the appropriate di rection. Each time an 
addi tional order was filled the stop for the overall position was also adjusted in the same amount ; 
2 N above (or below) the new position, as appropriate. 

System I uades were exited if one of the following three occurred: I - a stop order was 
triggered, 2 - the dail y price made a 10 day low for a long positio n or a 10 high for a short 
positi on, 3 - the contract was withi n 10 days of the Last Trading Day. 

System 2 trades were similarl y exited if: I - a stop order was triggered, 2 - the dail y 
price made a 20 low for a long position or a 20 day high for a short position, 3 - the contract was 
within 10 days of the Last Trading Day. 

The 10 and 20 day high and low exits ex plained above are incorporated into the model 
and referred to as "T -stops" or trailing stops (exits). 

The primary purpose of this paper is to examine the performance of the "Turtle Trading" 
system and to attempt to isolate the success ful and unsuccessful components of the system. 
Therefore, several different scenarios arc possible for the utilization of the system. The breakout 
system can be employed with both N-Stops and T-Stops, with one or the other, or without stops 
altogether. The four different scenarios are all anal yzed throughout the enti re time period. Each 
scenario is contrasted to comparati ve investments in both the S$P 500 Index and U.S. Treasury 
Bills (T-Bills). 

The models were programmed in Visual Basic for Applications which in turn utilizes 
Excel spreadsheet data. The programmi ng creates a very powerfu l tool for research. Chandan 
Sengupta (2004) has wrinen an excellent book on the subject. 

IV. Data 

The turtles, as trained by Richard De nni s, were allotted amounts of money ranging from 
several hundred thousand do llars to several million to trade. They were trained over a period of 
two weeks and were instructed in how to trade multiple markets to di versify their risk. But, they 
were not all owed to trade Soybean markets, because Dennis, himself, traded that market and the 
ex posure for he and the group would be too large (Covel 2007) (Fai th 2007). Dennis had 
purportedly made hi s legendary fortu ne in the Soybean markets. This, then, becomes an 
interesting starting point on which to examine the Donch ian Breakout and Turtle Breakout 
system. The purpose of thi s study is to find whether the breakout system has merit and is 
warranted further study. If thi s is so, further research can be cond ucted to analyze the 
significance of trading other markets and combinat ions of those markets. 

The model found the same percentage retu rns whether $5,000 or some amount larger was 
used as a st.arting point. If $2,000,()(X) is used , as some of the Turt les began with, the percentage 
results are the same, onl y the dollar amounts are larger. Since most investors do not start with 
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$2,000,(0), we asked the system to compu te the minimum amount necessary for the system to 
be successful. Surprisingly, $5,000 was an adequate amount to fund the system. Less than $5,000 
and the system went broke. 

The Grain Products traded on the Chicago Board of Trade are some of the oldest traded 
commodities in the Un ited States. Soybean contracts are one of the most important and well 
followed of the grai n contracts. This commodity is highly dependent upon weather as well as 
supply and demand forces. [f a financial product is subject to long trends in market price, it may 
be a product such as soybeans. The primary months of activity are January, March, Ju[y and 
November. The models are tested on dail y data for those months from January 1980 through 
January 2007. 109 contracts are examined over 27 years. The most liquid (froll /) months are used 
for the tests and there is no overlap of daily prices for the contract months traded. The fron t 
month during each quarter is used for the data source. The closing daily price is used for the 
entry price. The exit prices are recorded as signaled. Because all uades occur in the front , most 
liquid contracts, sl ippage is assumed to be a minor effect. 

Futu res trading by nature, in volves the use of leverage, so at no time could 100% of the 
capital be employed. One adverse day could result in the fa il ure of the account. The Turt[es were 
instructed to allot no more than 2% of their account to anyone position. Thi s is an indirect 
method of controlli ng risk. For the purpose of th is study, the system was allowed to determine 
the amount of leverage that could be employed without jeopardizing the system's success. The 
system analyzed the performance of leverage from 0% to 100% with and without stops. The 
results indicate that the use of 20% leverage was adequate. The system employed up to 15% of 
the available capital in the account for the sale and purchase of the Soybean contracts. The 
margin on Soybean contracts fluctuates as the price in the market moves. Generall y speaking, the 
margin ranges between 2 and 3 percent o f the val ue of the contract. In 1980, for example, a 
starting balance of $5,000 with 20% leverage would allow $ 1,(0) for the sale/purchase of one 
contract. This relationship is maintai ned throughout the study . 

Transaction costs were ignored in this study. Once the profitability of these strategies is 
established, transactions costs can be included . Each contract, if open, is closed ten days before 
ex piration of the contract. 

V. Analysis 

Table I shows the results for the Trading System for the four scenarios. 

(Table I - Summary for Four Trade Systems.) 

A trader or specu lator is recogn ized to be a risk taker. These investors need to be 
rewarded for the r isk they bear. One comparison that may be made is between the speculative 
investment and a relatively ri sk free investment. Lukac and Brorsen (1990) demonstrated that 
there is no correlation between fut ures or deri vatives trading and the stock market (with the 
exception of stock market index futures contracts and perhaps single stock futures contracts). 
However, a correlation and relationship between the risk free rate, represented by 90 Day U.S. 
Treasury Bill s, and the risky investment, in this case Soybean futures contracts can be exami ned. 
When a buy or sell signal occurs the trader can use his or her capital to make the trade, or 
al ternatively, the specu lator could buy a U.S. T-bill and hold it for the same period of time. 
Another option in lieu of taking a trade wou ld be simply to invest (buy) in the S&P 500 Index for 
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the same period as the trade occurrence. Table I also provides the results from these alternative 
investments. 

The system, utili zing 20 and 55 day breakouts combined with N-SlOpS and T-stops is 
productive o ver the period in question. However, without the traili ng stops, the system fa ils. The 
use of the trai ling stop is eriticalto the success of the system. 

(Table ll- Long Trade Results) 

Table" provides a closer inspection o f the trade system from the long (buy) position . 
The system initiates 375 long positions of which 160 are profi table and 2 15 are not. The concept 
of risk management is agai n the critical focal point. The losing trades from the long side vary 
from -$844. 12 for the System with stops to -$3,496.25 to the System wi th no stops. Minimizing 
the losses while allowing the profitable trends to run is one the key factors in play. The average 
profi t of $2,276.72 compared to the average loss of -$844.24 offsel the win ratio of less than 
50%. Investors and traders should take note of thi s important point. 

(Table 111- Short Trade Results.) 

Tabl e III also corroborates the information provided in Table 2, except these trades are 
from the short (sell) side. The system generates 400 short positions of which 165 arc profitab le 
and 235 are not (for System with Stops). Agai n, controlli ng the ri sk and minimizing the losses 
are the criti cal factor for the success of the system. An average profit of $ I ,042.35 offsets the 
average loss of -$756.97. 

(Table IV - System Results.) 

Tabl e IV provides some interesting and important information . The most profitable 
system, System with Stops, has a winning percentage of 4 1.94% of trades taken. The average 
profit on a trade is $228.08. The resulting concl usion is that the success of the system is 
minim izing losses (controlling the risk) and accumulati ng profi ts over time. 

The following charts provide a graphi cal representat ion of the results . 

(Figure I- System with Stops.) 

Fi gure I illustrates how the system performs over the 26.25 years that the data is tracked. 
On three occasions, 1983, 1988, and 2003 the system catches significant trend breaks. The rest of 
the time it appears to slightly trend downwards. The graph also illustrates how the system 
outpeforms the S&P 500 and also T-Bills over the same investment periods. 

(Figure II - System No N-Stop.) 

Figure II illustrates the performance of the system without N-stops but still utilizing the 
T-stops. The performance is similar to that of the system in Fi gure I. The System without N­
stops actually has a slightly higher rate of return , but also has increased volatili ty. 
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(Figure III - System w/o Stops.) 

Figu re III shows the System without any stops. The results are extremely volatile and the 
system underperfonns the S&P 500 and T-bills beginning in 1986 and fina ll y fail s in 1988. The 
lack of stops usage fails to control the inherent volatili ty of the soybean pri ces and leads to the 
system's failure. 

(Figure IV - System No T -Stop.) 

Figure IV again demonstrates clearl y the importance of stops in the success of the 
system. Without the traili ng stops, the system fails in the fi rst year. The N stops provided too 
much latitude fo r the volatili ty of the underlying commodity. The fi rst major spi ke in the prices 
(positively or negat ively) bankrupted the trading system. 

(Figure V - System Comparison.) 

Figure V provides graphical representation of the trad ing system with its different 
variations. The systems that utilize traili ng stops fo r risk management control are the successful 
methods. 

Statistical Analysis 

The data were back-tested using our modcl via a back-testing si mulation soft ware 
application bu ilt using Vi sual Basic for Applications. The so ftware was designed to read the 
three sets of data - Soybean Futures, S&P and T-8i ll prices - one by one. First, the software 
used the Turt le System rules to determine appropriate entry and exit poi nts for the Soybean 
Futures data, and calculated the returns generated thereof. Then, the software determined what 
alternate returns would have accrued if the same entry and exit points were applied to long 
positions in the S&P or the T-Bill data. In this back-testi ng process, investment opportunities in 
the first contract period are explored with a certain amount of capital in hand. Then, when this 
contract period ends, the then avai lable capital is used to explore in vestment opportunities in the 
nex t con tract period, and so on, till the end o f the last contraCi period . 

When back-testing, the simulation soft ware makes it possible to include or not include 
the different kinds of Stops that may be employed. Thu s, four different sets of back-tests were 
performed using varyi ng combinations of inclusion for T-Stops and N-Stops, and the four are 
described in the table below. By employing the different permutations of Stops in different back­
tests, we can detennine the utility of the various kinds of Stops. 

(Table V - Backtests) 

The back-tests indicated that only under back-test :# I and back-test #4 could on-hand 
capital be sustai ned till the end of the back-testi ng period. That is, when no Stops are used, or 
when no T-Stop is used, sustained losses lead to capi tal depleting and the trade system goi ng 
bankrupt. 

Back-test # I is the princ ipal back-test we are concerned with because we wi sh to analyze 
the System with all Stops included. From the table below, Back-test # I, the system return on 
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soybean fulures yielded a much higher mean ret urn than in vesti ng in T-Bills. All statistical 
analyses were perfonned using SPSS v12. 

(Table VI - Back-test # I Descriptives (Turtle System vs. T-BiIls).) 

Next. a one~tailcd independent samples t-test was conducted to determi ne whether the 
difference between the returns from the system retu rn on soybean futures and comparative 
investment in T-Bill s is stati stically signi ficant. The table below describes the t-test. The I-test 
resul ts ind icate that the returns from the trade system on soybeans are indeed signifi cantly higher 
than returns from the T -Bitts (p < O.OM). The previous table also indicates that the standard 
deviation is quite different between the trade system on soybeans and the T-B ills resul ts. Thus, 
this li kely violates the equal variances assumption for t-tests. However there arc two reasons why 
the results have high validity. Fi rstly, t-tests are robust 10 violations of the equal variances 
assumption when sample sizes are large (- 100) as is the case here. And second ly, in the bottom 
row of Table VI below, are the results in the case that eq ual variances were not assumed, and 
these results are negligibly different from the actual I-test results. 

(Table VII - One-tailed Independent Samples t-test (Turtle System vs. T-BilIs).) 

In Tables VIII and IX, si mi lar analyses arc produced (that were displayed in the Tables 
VI and VII), except in these cases returns from investing in S&P are compared to returns from T­
Bills. Note that T-Bills yielded higher returns than S&P during the investment periods recorded. 

(Table VIII - Back-test # I Descriptives (S& P vs. T-BiIIs).) 

Next, Table IX indicates that this difference (in the ret urns between T-Bills and S&P) is 
not statistically significant (p < 0.44). 

(Table IX - One-tailed Independent Samples t-test (S &P vs. T-BiIIs).) 

Table X contains a comparison of the returns from the two back-tests that produced 
posi tive capital for the entire length of contracts (i.e., Back-test # I and Back-test # 2). Tables X 
and XI display the descriptives that enable this comparison. 

(Table X - Back-test # I Descriptives.) 

(Table XI - Back-test # I Descriptives.) 

The results of Back-lest # I indicate that the returns from in vesting in the trade system in 
soybeans with Stops are significantly higher than the returns from the T-B ilis and further, that 
there is no significant difference between the returns from investing in S&P and T-Bills. 

The statistical software SPSSv l2 is utilized to not onl y compile the basic statistics of 
re turn, variance and standard deviation, but the returns of the risky trading strategy are also 
compared 10 the risk free returns of the U.S. 90 Day T· Bill to ascertain whether the returns are 
justified in a traditional return-risk relationship. 
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The T~Bill is recognized as a proxy for the ri sk free rate of interest. This interest rate is 
also a basic bui lding block in all interest rates of return. The risk free rate includes the real rate of 
return plus any antic ipated inflation. All subsequent rates of interest in an economy must include 
the risk free rate and then include appropri ate risk premiums. Many return risk analyses 
examining equity secu rities are framed in the Capital Asset Pricing Model (CAPM) structure. 
Lukac and Brorsen (1990) demonstrated that thcre is no correlation between equ ity markets and 
currency or futures markets. therefore the CAPM framework is not appropriate for the analysis 
of futures return s. The appropri ate compari son is then between the risky returns of the futures 
trading system and the opportunity costs forgone in the riskless T-Bill. 

The Sharpe Ratio is one appropri ate measure of the return ri sk relationship. According to 
William Sharpe (Fama and Sharpe, 1994) "The historic Sharpe Ratio is closely related to the t­
statistic for measuring the stati stical signi ficance of the mean differential return. The t-statistic 
will equal the Sharpe Ratio times the square root of T (the number of return s used for the 
caJcu lation). If hi storic Sharpe Ratios for a set of funds are computed using the same number of 
observations. the Sharpe Ratios will thus be proportional to the t-statistics of the means." 

The Sharpe Ratio is useful in com paring returns of varying volat ility. Sharpe suggests 
that the ratio is useful in comparing returns over short periods, i.e. monthly return, and then 
annualizi ng the resu lts ovcr longcr periods for compari son (Fama and Sharpe, 1994). The risky 
component of the respect ive ret urns is isolated separate from the risk free component. Table XII 
compares the Sharpe Index of the Trading system to that of the S&P 500 over the same 
investment ti me periods. 

(Table xn~ Sharpe Index Ratios.) 

The results of both systems with stops provide higher Sharpe Ratios than the alternative 
investment in the S&P 500. The stat istics indicate that not only do the Trading Systems utiliz ing 
stops have higher returns that are significantly different from the returns available from either a 
risk free approach of U.S. T-bills or that obtainable from an investment in the S&P 500, but also 
that those returns are also significant from a risk adj usted perspective. 

VI. Conclusion 

This paper analyzes the breakout systems based on the work of Richard Donchian and 
trend traders like Richard Dennis and the Turtles. Data from over twenty seven years from 1980 
until earl y 2007 is filtered through a program created on with YBA programming for Excel. 

The key goals of this research were to understand how the Turtle Rules can yield a 
profi table trading strategy in a highl y volatile and risky commodities futures market such as 
Soybean futures. This research project prod uced several stat istically significant findings. Fi rst, 
when applied over the period in consideration, Turtle Rules indeed yield a positive annual rate of 
return (14.67% co mpounded) over the more than 27 year period. An initial capital amount of 
$5,000 in 1980 grows to an ending capital amount of $181 ,762.50 in 2007. The research also 
evaluates the efficacy of the two kinds of s tops used in the Turtle Rules. T-stops are revealed to 
be critical to the success of the system wi th soybean futures. However, the N-stops are 
problematic. N-stops seem to work in conj unction with T~stops, bul apparently are nol successful 
in managing risk without the additional contribution provided by the T-stops. Futu re research 
could exami ne the conditions under which N-stops are effective. 
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This return is dampened somewhat when considered in the con text of several factors. The 
returns are highly volatile (leadi ng to greater risk), and as illustrated in Figure I, most of the 
gains occur in three short time-frames ( 1982-83. 1987-88, 2002-2003) within the enti re 
exami nation period. Nevertheless, it is notable that at no time does the amount of available 
capi tal dip below the initial starting capital. Since hi storical prices have no discernable 
relationship to future prices. the replication of these returns in the future may be suspect. 

The analysis uses a modified version of the original Turtle rules . It is a best fi t based on 
the data avai lable. One improvement to the anal ysis would use actual intra-day tick data for the 
entire period considered. Such data is difficult, if not impossible to obtain for such a long time 
period. 

With Soybean futures, the Turtle Rules system pat iently waits fo r high gain opponunities 
whi le mi nimizing losses during barren times. 

The test results indicate the returns are significant from a statistical and a risk adjusted 
analysis. Trend tradi ng with channel breakouts is experiencing renewed interest by the investing 
public. It is important that researchers investigate the validity of such a strategy. 

The returns generated require a risk tolerance that may beyond that of most investors. 
More importantl y, even the study of 27 years of data and hundreds of ex post trades may provide 
lillie real guidance to the ex ante retu rns generated by today's volati le markets. However, 
producers of soybeans and end users of the product may be able to beller hedge their exposure to 
uncenainty by employing the system explained in this paper. Users of the underlying commodity 
seek to manage the risk of the price uncertai nty inherent in this, one of the most volatile products 
traded. The use of Trend Tradi ng or Turtle Tradi ng to offset the uncertainty of uncertain pricing 
may prove to be its mosl important product. 

Future research combining this system with other imponant filters such as other technical 
signals or fundamental analyses could indeed make the results more robust and certainly worthy 
of fu ture investigation . 

The Turtle Rules tradi ng system cannot predict when significant trends will occur. 
However, consistent application of the trading system can mini mize the risk invol ved and be in 
positi on to capitalize on a signifi cant trend when it does occur. So after all, it does appear that 
"Tunles" may have fat tail s. 
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Tables and Figures 

T bl I S a e - f" F T d S ununary or ou, ra e ",ystems. 
Summary 
Statistics 

S&P 
Trade System Stops T-Bill Index 
Beginning 
Amount $5,000.00 $5.000.00 $5,000.00 
Profit $176,762.50 $2.052.18 $ 1,472.07 

End Amount $18 1,762.50 $7.052.18 $6,472.07 
APR 14.6698% 1.3 187% 0 .9879% 

S&P 
Trade ~~tem No N Stop T-B il1 Index 
Beginning 
Amount $5,000.00 $5,000.00 $5,000.00 
Profit $198,412.50 $2,383.11 $3 ,034.57 
End Amount $203,412.50 $7,383.11 $8,035.47 
APR 15. 1624% 1.4959% 1.8233% 

S&P 
Trade System No T Stop T-Bi l1 Index 
Beginning 
Amount $5,000.00 $5,000.00 $5,000.00 
Profit ·$7,362.50 $2,052 . 18 $1,472.07 
End Amount ·$2,362.50 $7,052. 18 $6,472.07 
APR N/A 1.3 187% 0.9879% 

S&P 
Trade System No Stops T-B ill Index 
Beginning 
Amount $5,000.00 $5,000.00 $5,000.00 
Profit ·$7,750.00 $ 1,630 .85 $1,472.07 
End Amount ·$2,750.00 $6,630 .85 $6,472.07 
APR N/A 3.2788% 2.9932% 
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Tbl ll Lo TdR a e - no , a e esu IS 

Trade System Stops No N Stop No T Stop No Stops 
Max Contracts 17 17 8 16 
Max Capital Used $12,750.00 $12,750.00 $6,000.00 $ 12,000.00 
# Long Wins 160 152 I 23 
# Long Losses 215 218 6 30 
# Longs 375 370 7 53 
Long Gross Profit $364,275 $412,050.00 $5, 125.00 $ 107,875.00 
Long Gross 
Losses -$ 18 1,5 12.50 -$205,850.00 -$ 10,650.00 -$ 104,887.50 
Net Profit (Longs) $182,763 $206.200.00 -$5,525 .00 $2,987.50 

Max Long Win $ 12,387.50 $ 14,275.00 $5,125.00 $10,362.50 
Max Long Loss -$3,275.00 $4.275.00 -$3,275 .00 -$10,700.00 
A ve Lon&.. Win $2,276.72 $2,7 10.86 $5, 125.00 $4,690.22 

Ave Lom! Loss -$844.24 -$944.27 -$ 1,775.00 -$3,496.25 
Max Long Win 
(Days) 57 57 6 85 
Max Long Loss 
(Days) 32 32 18 83 
Min Long Win 
(Davs) I I I I 
Min Long Loss 
(Davs) I I I I 
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Table III Short Trade Results -
Trade System Stops No N Stop No T Stop No Stops 
#" Short Wi ns 165 159 5 21 

#" Short Losses 235 226 I 18 

#" Shorts 400 385 6 39 
Short Gross Profit $ 17 1,987.50 $ 164,525.00 $2,862.50 $23,800.00 
Short Gross 
Losses -$ 177 ,887 .50 -$ 172,3 12.50 -$87.50 -$34,537 .50 
Net Profit (Shorts) -$5,900.00 -$7,787.50 $2,775.00 -$ 10,737.50 

Max Short Win $5,525.00 $4,400.00 $ 1, 125.00 $3,937.50 
Max Short Loss $4,625.00 $3,325.00 -$87.50 -$ 18, 162.50 
A ve Short Wi n $ 1,042.35 $ 1,034.75 $572.50 $ 1, 133.33 
A ve Short Loss -$756.97 -$762.44 -$87.50 -$ 1,918.75 
Max Short Win 
(Days) 45 45 18 84 
Max Short Loss 
(Days) 22 24 3 82 
Min Short Wi n 
(Days) I I I I 
Min Short Loss 
(Days) I I I I 

T bl IV S R a e - ",ystem esu ts. 
Trade System Stops No N Stop No T Stop No Stops 
Wi nning 
Percentage 4 1.94% 41.19% 46. 15% 47.83% 
Average 
Profitffrade $228.08 $262.80 -$566.35 -$84.24 

Table V Backtests -
Backtest # T-Stop N-Stop 
I Included Included 
2 Not Included Not Included 
3 Not Included Included 
4 Included Not Included 

T bl VI B k a e - ac -test # I De scnptlves (T I S urt e ",ystem vs. T B'I~) - , 
N Mean Sid. Deviation Std. Error Mean 

Return per contrac t (%) Turtle System 104 6.74 36.85 3.61 
Return per contrac t (%) T-Bills 109 0 .32 0.37 0.04 

on 
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T bl VU 0 a e - ·Ied I d ne-ta! n epen d S en! am es t-test (T I S urt e ::'Iystem vs. T B·II ) - , s. 
95% Confidence 

Sig. Mean Std. Error Interval of the , df (I-ta il) Difference Difference Difference 
Upper Lower 

Equal variances 1.8 
assumed (t-Iest) 2 211 0.004 6.43 3.53 -0.53 13.38 
Equal variances not 1.7 
assumed 8 103 0.004 6.43 3.61 -0.74 13.59 

Table VIII - Back-test # I Descriptives (S&P vs. T-BiIIs). 
Code N Mean Std. Deviat ion Std. Error Mean 

Return per contract (%) S&P 2 108 0.28 2.75 0.27 
Return per contract (%) T -Bills 3 109 0.32 0.37 0.04 

Table IX - One-tailed Independent Samples t-test (S &P vs. T-Bills). 
95% Confidence 

Sig. Mean Std. Error Interval of the , df (I-Tai l) Difference Difference Difference 
Uppe, Lower 

Equal variances 
assumed -0.15 215 0.44 -0.04 0.27 -0.57 0.48 
Equal variances 
not assumed -0.15 110 0.44 -0.04 0.27 -0.57 0 .49 

Table Xl - Back-test # 1 Descripti ves. 
no NStop 

N Mean Std. Deviation Variance 
Return on System minu s Ris.k Free Rate 103 6.93 39.11 1529.S3 
Return on S&P minus Risk Free Rate 108 0. 13 3.IS ID. I I 
Val id N (listwise) 102 
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T bl XII Sh a e - arpe I d R n ex alios. 
Shame 

System with Stops Ratio 
Return on System without Risk Free 
Rate 0. 1750 
Return on S&P without Ri sk Free 
Rate -0.015 

System 110 N-Stop 
Return on System without Risk Free 
Rate 0.17708 
Return on S&P without Ri sk Free 
Rate 0.03974 
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Can We Improve Student Performance in the Introductory Business Finance Course? 

Robert L. Howard and Alonzo Redmon 

Abstract 
Successfu l completion of the introd uctory business finance course is a requirement in 

most undergraduate busi ness programs. Prior research suggests that it is possible to develop a 
predictive model of academic performance in th is course so that students likely to experience 
difficulty in business finance can be identified before the course begins. The purpose of this 
slUdy is to evaluate several acti vities that might be beneficial to students identified as likely to 
have di ffi culty in the course. The results of this study suggest that extraordinary efforts by the 
instructor to impro ve the perfo rmance of poor performing students produce marginal results. 

I. Introduction 
This paper is a conti nuation of research reported by Howard and Redmon (2006) on the 

determi nants of academic performance in the introductory business finance course. There was 
interest at the university where the research was performed with improving the university's 
graduat ion rate. It was noted that I) earnin g a grade of C or higher in the introductory busi ness 
fi nance cou rse was a grad uation requi rement for most of the students in the School of Bu si ness 
and Economics; 2) there was a high degree of nonsuccess in the course; and 3) some students did 
not graduate because they did not successfully complete the course. Thus, improving 
performance in the business finance course would lead to an increase in the university's 
graduation rate. The introductory business finance course had been identified as one of the 
courses at the university where the nonsuccess rate was 30% or higher, where nonsuccess was 
identified as earning a grade of F (failure), I (incomplete), or W (withdrawal). 

In developi ng models of performance in business courses, researchers have found a 
variety of factors that are stati stically related to student success in the cou rses examined: 
experience with personal computers, cumulative grade point average, grades in accounti ng, 
economics and mathematics courses, hours of employment, SAT and ACf scores, and transfer 
status. The Howard and Redmon (2006) study ex tended the literature in a very significant way: 
it developed a predictive model of academic performance in the business finance course, and 
then using that model a determi nation was made of which students were likely to experience 
diffi cu lty in the course. We are aware of no other study where the models developed were then 
used to predict student performance (in another group of students that were not used to develop 
the model) so that students likely to experience difficulty in the course could be identified. 

It is not suffic ient to idcntify those students likely to perform poorly in the course and 
simply report those fi ndings in a research report; there should be some remediation efforts 
extended by the instructor so that student performance might be improved. The purpose of this 
study is to extend the literature even further by evaluating ex traordinary efforts by the instructor 

Robert L. Howard and Alonzo Redmon are Associate Professors of Finillice in the Department of Economics and 
Finance at North Carolina A&T State Universi ty in Greensboro. North Carolina. 
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to assist those students identified as likely to experience difficulty in the business finance course. 
The model developed by Howard and Redmon (2006) was applied to a new group of business 
finance students, final grades were predicted for all students in the course, and special attention 
was extended by the instructor to assist those students who were predicted to receive a grade of 
D or F in the course. 

II. Literature Review 
Several researchers have evaluated the factors that determine academ ic performance in 

the introductory business finance course. Ely and Hitt le (1990) found thaI experience with 
personal computers, the student 's major, and success in the finance prerequisite courses were 
significantly related to success in the finance cou rse. The years of high school math, the level of 
high school math, the grade in college calcu lus, and the number of hours of work were also 
tested but found to be insignificant. On the other hand, Did ia and Hasnet (1998) found that 
grades in mathematics were significantly related to performance in the introductory business 
finance course. Age, cu mulative grade point average, and grades in beginning accounting and 
economics were also positively related to cou rse performance. Chan, Shum, and Wright ( [ 997) 
found that class attendance was margi nall y related to success in the finance course and that a 
mandatory attendance policy did not improve perfo rmance. 

In an analysis of perfonnance in an introductory marketing co urse, Borde (1998) found a 
positive correlation between GPA and cou rse performance, and a negative relationship between 
hours of employment and course performance. Students who transferred from a community 
college did not perfonn as well in the market ing course as did nontransfer students. 

Performance in cost accounting was evaluated by Kirk and Spector (2006). They found 
that grade point average and performance in managerial accounting and in the fi rs t statistics 
course were positively related to performance in cost accounting. They also looked at 
sequencing of courses and found that students performed better in cost accounting if they had 
completed Intermediate Accounting I, and that accounting studenlS performed better in the 
introductory business finance course if they had completed cost accounting. 

Performance in the introductory economics cou rse was evaluated by Okpala, Okpala, and 
Ellis (2000) and by Ballard and Johnson (2004). Okpala, Okpala, and Ellis found that students 
who possessed a hi gh degree of confidence in their school performance and who had well­
defined study strategies performed better in the economics course; grade point average and SAT 
scores were also positively related to cou rse performance. Ballard and Johnson found that ACT 
scores and whether or not the student took calculus were posi tively related to success in 
economics. 

Another impact on the grades of college students was employment. One of the stud ies in 
this area was by Jeffrey DeSimone (2008). It was found that fu[ 1 time employment in fact 
reduced the grades of the slUdent. The effects were stable across time, gender, class, and age. 
However, the effects did vary by health status, maternal schooling, re ligious background and 
especially racelethnicity. A second study by Arano and Parker (2008) also looked allhe effects 
of student work on acade mic performance. The results of the study were that student 
employment did hurt the grades of freshmen students. For upperclass men, the negative effect on 
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grades only showed up after working longer hours. The negati ve effect on grades was weakest 
among juniors, followed by sen iors and sophomores. 

The study by Howard and Redmon (2006) forms the basis for this current study. The 
details of our study are shown below. 

rn. Data and Methodology 

We conducted thi s study at a mid-sized state-supported university located in North 
Carolina. One of the schools at the univers ity is the School of Business and Economics, which 
offers majors in accounting, business education, finance, management, management informU(ion 
systems, marketing. business econom ics, general economics, and transportation. The school , 
which has an enrollment of approximately 1500 students, is made up of four departments: 
accounting, busi ness administration , business education, .1Ild economics/transportation. The 
accounting and business programs of the school are accredited by the AACSB International - the 
Association to Advance Collegiate Schools of Business; thi s is the premier accrediting agency 
for academic programs in busi ness and accounting. 

The univers ity attracts students ran ging widely in age, academic ability, economic status, 
and motivation. The business finance course is required for all majors in the School of Business 
and Economics except students majoring in general economics. Students majoring in 
accounting, finance, and management are required to cam a grade of C or higher in the course. 
Virtually all of the students taking the course are business students; rarely will there be a student 
with another major taking the course as an elective . 

Our initi al data consist of students who took the introductory busi ness finance course in 
their cuniculum and graduated in December 2003, May 2004, or December 21XJ4. There were 
213 students who were graduated during that peri od. After correcting fo r miss ing data, the 
sa mple size was reduced to 143. Much of the missing data was due to transfer students who took 
some of the courses used as explanatory variables in this study at other in stitutions. As noted, 
some studies have found transfer status to be signifieantly rclated to course perfonnance. There 
is also a perception that community college transfers are not adequately prepared for uni versity 
level courses, and thus do not perform as well as non-transfer students (Oidia and Hasnat, 1998). 
Thus, this dichotomous variable was tested separately using all 2 13 students. 

Regression anal ysis is the methodology used in this slUdy. Thi s stati stical procedure is 
consistent with the methodology used in the studies reviewed above. Simple and multiple linear 
regressions were used to determine the relationship between the dependent variable, grade 
earned in the introductory busi ness finance course and the explanatory variables. Five separate 
regressions were used in thi s study, with different explanatory variables, to avoid the problem of 
multicollinearity. A list of explanatory vari ables is given in Table I. 

The fi rst set of regressions included gender, high school grade point average, the verbal 
SAT score, and the math SAT score as ex planatory variables. Using the SAT score is consistent 
with the review of studies reported by Gehring (2001) in which SAT scores were used to predi ct 
overall college perfonnance. It is also consistent with Okpala, Okpala, and Ellis (2000) and 
Ba llard and Johnson (21XJ4) who used SAT scores and ACT scores, respectively, in predicti ng 
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performanee in introductory economics courses. The present st udy converted ACT scores into 
SAT equivalents using a standard transformation fo rmula. The dichotomous variable gender was 
coded I for males and 0 for females. Gender was also incl uded in two of the studies reviewed 
above. There is some evidence that females might outperform their male colleagues: ( I) a report 
recent ly released by the U.S. Department of Education indicated that there has been a steady 
decline in the academic performance of boys in elementary and high school (Freeman, 2004); on 
several assessments males perfonned lower than females; (2) the female graduation rate was 
higher than the male graduation rate in fourteen of the six teen universities in the UNC system 
(Education Trust 2OOS); and (3) the authors of th is st udy have noted that over the p.lst several 
years students inducted into Beta Gamma Sigma. the business honorary society, have been 
overwhelmingly female. 

The second set of regressions included the student 's grade point average prior to taking 
the business finance course and the number of semester hours anem pted before taking the 
course. The hypothesis is that a student's grade point average before taking business finance 
would be a good predictor of their performance in the course. If a student has done well in other 
courses, it would be relevant to determine if their earlier performance is an indication of future 
performance. Further, it is hypothesized that students who attempted a large number of hours 
before taking the course may be at risk of performi ng poorly in that class. Students in the School 
of Business and Economics who follow their designated curriculums will take business finance 
during their junior year. Most students who take the course in the fi rst semester of the junior 
year will have completed between 66 and 72 hours; those who take the course in the second 
semester will have completed between 81 and 88 hours. A substantially larger number of 
attempted hours is an indication of courses repeated because of wilhdrawals or low grades in 
those repeated courses. 

The third set of regressions included the average grade in the two required English 
courses and the average grade in college algebra and calculus. These courses are taken in the 
student's freshman year. Usi ng math courses to predict fu tu re performance in quantitatively 
oriented courses (such as business fi nance) is consistent with the work of Ely and Hi ttle (1990) 
and Ballard and Johnson (2004). It does seem logical that performance in math courses would 
be an indicator of performance in busi ness finance. Usi ng the English variable as an explanatory 
variable is consistent with the fact that writing skill s arc important for performing well on essay 
exams and preparing reports in the business fi nance cou rse. Although business finance is a 
heavily quantitative course, there are qualitative concepts that are related to skills learned in 
Engl ish courses. 

The fourth set of regressions included the grade earned in business communications 
(basicall y a writing course), the average grade in the two required statistics courses, the average 
grade in micro and macro economics, and the average grade in the two required accounting 
courses. These cou rses are taken in the sophomore year. The rationale for using th e business 
communications course as a predictor of performance in business finance is similar to that 
indicated above for English courses . Although none of the studies mentioned earl ier used 
statistics as a predictor, the two statistics courses arc quantitative courses and considering the 
earl ier hypotheses, should be analyzed as a predictor of performance in the business fi nance 
course. The justification for the economics variable as an ex planatory variable for performance 
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in business finance is that finance is a subset of economics and therefore perfonnance in 
economics courses may be a good predictor of a student 's performance in busi ness finance. 
Perhaps the most logical ex planatory variable for business finance is accounting si nce 
understanding some of the material in the business finance course requires specific know ledge 
taught in accou nting. 

The fifth set of regressions tests whether transfer studellis perfonn as well as nontransfer 
students in business finance. This variable was also used in the Oidia and Hasnat (1998) and 
Borde (1998) studies. Transfer status is imponant to study since there is some perception that 
transfer students underperform nontransfer students. This dichotomous variable was coded I for 
transfer students and 0 fo r nontransfer students. 

Other studies have included ex planatory variables such as number of hours working, 
panicipation in extracurricular activities, class attendance, number of hours spent studying, and 
experience with personal computers. We decided to use variables that are already avai lable to 
advisors and in structors prior to the beginning of class, rather than these other variables that are 
not readily available without discussion wi th the students. If an advisor knows which adv isees 
who are planning to take business fi nance arc at risk of performing poorly, based on the known 
explanatory variables, the student can be offered pointed advice that may result in beller 
performance in the courses. Similarly, if an instructor knows the backgrou nd of his students and 
the probability of their success in his course, based on known explanatory variables, he may be 
in a better position to help meet their needs. 

IV. Results 
The variables used in the study are listed in Table I and the regression results are shown 

in Table II through Table VI. With the exception of Regression 5, the F-statistics indicate that 
the null hypothesis that the regression coeffi cients are jointly equal to zero can be rejected at the 
.0 I level of signifi cance. The overall fi ts, as measured by R2, are good for the first four sets of 
regressions. 

In Regression I (see Table II), the grade earned in business finance was regressed agai nst 
the gender of the student, the student 's verbal and math SAT scores, and the student 's high 
sc hool grade point average. The student 's high school grade point average was signi ficant at the 
.01 level and the math SAT score was significan t at the .10 level. Neither gender nor the verbal 
SAT score was significant in predicti ng performance in the business finance course. These 
results suggest that skills, study habits, and motivation demonstrated in high school may carry 
over into the college classroom. 

In Regress ion 2 (see Table III), the grade earned in business finance was regressed 
against the student' s grade point average before taking the business finance course and the 
number of hours the student attempted before taking the business finance course. Grade poi nt 
average was positively related to course performance and the number of attempted hours was 
negatively related to course performance; both were statistically significant at the .01 level. 
Cumul ative grade poi nt average may reflcct attitudc toward learning, motivation , an environment 
conducive to learning, and ultimately, mastery of course conlelli . These factors are refl ected in 
performance in the business finance course. The negative relationship between the number of 
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attempted hours and perfonnance in business fi nance suggests that students who have attempted 
a large number of hours before taking the cou rse are at ri sk of perfonning poorly in the course; 
the fewer the number of hours taken before business fi nance, the better a student will perfonn. 

In Regression 3 (see Table IV), the grade earned in business finance was regressed 
against the average grade received in the two requi red English courses and the average grade 
received in college algebra and calculus. As shown in the significance column, the math variable 
was statistically significant at the .01 level but the English variable was not statistically 
significant. It is logical that the math courses wou ld be significant since the business finance 
course is heavily quantitative. 

In Regression 4 (see Table V), the grade earned in business finance was regressed against 
the grade received in the business commu nications course, the average grade received in the two 
required statisties cou rses, the average grade received in the two required accounting courses, 
and the average grade received in the requi red micro and macro economics courses. The 
statistics and economics variables are stati sti call y significant at the .05 level and the accounting 
variable is s ignificant at the .01 level; the business com mun ications variable was not statistically 
significant. It is logical that the statistics courses would be significant because the business 
finance course is quantitative and students who perform well in statistics would be expected to 
do well in business finance. Further, since finance is a subset of economics, it is logical that a 
student's performance in economics wou ld be an indicator as to thei r performance in business 
finance . The strong sign ificance of accounting is expected since some of the material taught in 
accounting is used directl y in business finance. Students who have not mastered the relevant 
accounting concepts are not likely to perform well in fi nance. The insignificance of the business 
communications variable here, and the insigllificance of the average grade in English courses and 
the verbal SAT score in previous regressions, is somewhat puzzling . It appears thm students 
who possess good writing and reading skill s are no more likely to perform well in business 
finance than students whose skill s in these areas are weaker. 

In Regression 5 (see Table VI), the grade earned in busi ness finance was regressed 
against whether or not the student was a transfer student. This variable is not statistically 
significant, indicating that transfer studellts perform as well in business finance as do nontransfer 
students. 

In summary, we found the following vari ables to be positively related to performance in 
the introductory business finance course: high school grade point average, un iversity grade point 
average before taking business fi nance, the number of hours attempted before taking business 
finance, the math SAT score, and grades earned in college algebra, calculus, economics, 
statistics, and accounting. Not statist ically significant were gender, the verbal SAT score, 
transfer status, and grades earned in English and busi ness communica tion. 

v. Testing the Model 
The test of a model is whether that model can predict future results. After all, the 

purpose of this study is to assist teachers and advisors in identifyi ng students who may encounter 
problems or difficulties when taki ng the introductory finance course. Therefore, it is not enough 
to look at the past and choose variables that explained past behavior. The model must be able to 
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predict future behavior reasonably well so those students who may encounter problems can be 
identi fi ed and helped. 

To this end, the model s, in this study, were tested on students in three sections of the 
introductory finance course for the fa ll semester of 2005 . The number of students in the three 
sections was 70. However, due to missing data, in some of the models the numbcr of students 
was less than 70. The coeffic ients from the fi rs t four regression models were applied to the 
student data to calculate a predicted grade for each student. The first four regression models 
were used because these models were stati st ical ly signifi cant. 

Table VII shows the results of the tests of the four models. The best resul ts were 
obtained from regressions I , 2, and 4, where 90% or more of the students' actual grades were 
either accurately predicted or were within one letter grade of the predicted grade. Overall , then, 
the ability of the model s to predict students' grades within one grade of the actual grades was 
very high. Although, obviously, we woul d prefer that the model predict the exact grade 100 
percent of the ti me, the results obtained in th is study do provide teachers and advisors a powerfu l 
tool in identifying students who may have problems in the introductory finance course. By 
identi fyi ng those students who may have diffi culty, both teachers and advisors can provide 
needed ass istance prior to the student taking the introductory finance course 

VI. Developing a Remediation Procedure 
Since the regression models developed in this research are able to identify students li kel y 

to experience di ffi cu lt y in the course, our next question is: Can we develop a procedure to assist 
those students in completing the course successfully? Models 1, 2, and 4 had the greatest degree 
of predictive accuracy; thus we decided to use them in the next phase of this study. These three 
models were applied to sixty-one students taking the introductory business finance course during 
the fall semester of 2007. Thirty of the students were registered in a class that met from 8:30 -
9:50 am on Tuesday and Thursday, and the other thirty-one students met from 1:00 - 2:20 pm on 
Tuesday and Thursday. The same material was covered in both sections, and the same instructor 
taught both classes . 

Complete data were available for the calculation of predicted grades for each student on 
at least two of the three models. Since most of the students tak ing the course are required to 
cam a grade of C or higher in the course, we concl uded that a student was at risk of poor 
performance in the course if any of the models predicted a grade of D or F. Us ing this criterion, 
three students were determined to be at risk of poor performance by all three models, eighteen 
were identified as at risk students by two of the models, and nine student s were deemed to be at 
ri sk by at least one of the models. Thus, thirty students, about half of the students registered for 
the two classes, were predicted by at least one of the models 10 receive a fi nal grade of D or an F 
in the cou rse. (A grade of F was assigned to two students who registered for the course, never 
attended, and never withdrew; calculations for these students were not included in this study.) 

lt is these thirty students that are the focus of this investigation . Can we, as instructors, 
who know which students are li kely to encounter diffi culties in the course, design a set of 
intervention techniques that will salvage most of these students? And can the techniques be 
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applied in an unobtrusive manner so that the at risk students are not identified, either publicly or 
privately? 

Our approach was to apply our intervention techniques to all of the students in each of the 
two classes, since a large portion of each class consisted of the targeted students. In one-on-one 
conversati ons with at risk students outside of class, advice was discrcctly provided, but students 
were not infonned of their at risk status. Beyond the nonnal instructional proccdures employed 
by the instructor, the following intervent ion techniques were utilized in an attempt to improve 
student perfonnance. 

The "Junior Year Drop" Stressed 
Students in the School of Business and Economics take general ed ucation and lower level 

business courses (introduction to busi ness, accounting, economics, and statistics) in the freshman 
and sophomore years; they begin their major program requirements in the j unior year. The first 
semester junior courses normally include busi ness fi nance, intermediate or managerial 
accounting, money and banking, management concepts, and management science . These courses 
are much more demanding than courses taken during the fi rst two years . It is not uncommon for 
students with high grade poi nt averages at the end of the sophomore year to earn lower grades in 
the junior year because of the more rigorous. courses. Students were warned on the first day of 
the introductory business finance class that more work will be required in all of their j unior year 
classes than had been the case in thei r previous courses. Students were warned that a drop in the 
grade point average during the junior year could be avoided if they recognized that their study 
habits might need to be revised. 

Homework Problems Reviewed 
Problems were assigned daily for homework after quantitati ve topics had been discussed 

in class. The homework problems were graded, returned to students, and discussed in class. 
The concepts which formed the basis for the problems were reviewed again to ensure student 
understanding. 

Concept Sheet Provided 
After an exam students have often complained that "I didn ' t know what to study" or "I 

didn't know what you expected." To ensure that students knew what was expected of them, a 
list of key concepts was distributed to students on the fi rs t day of class. There is a "language of 
finance" that students must learn. The concepts and issues were discussed in class, and students 
were asked to be able to explai n, di scuss, or describe the concepts and issues, or to be able to 
answer questions about them in a multiple choice context. Students were infonned that their 
examinations would be based on the quantitative topics covered in their homework assignments 
as well as the concepts listed on the concept sheet. Thus, there should be no question as to what 
they were expected to know for the examinatjons. 

Schedule of Daily Activities Solicited 
Students today are not just "students;" many are in volved in a host of other acti vities that 

consume their time. So that students can see exactly how their time is being spent on all of their 
commitments, they were asked to complete a "Dail y Schedule" fo rm. Columns 011 the form 
consisted of days in the week (Sunday - Satu rday), and hours in the day (6:00 am - 2:00 am of 
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the follow ing day) were in the rows. There was particular interest by the instructor in the time 
a ll ocated to study for the busi ness finance course . SlUdents who were carrying a full academic 
load and who were partic ipating in other time-consuming activities found it di fficult to schedule 
su ffi cient study hours. Complet ing the fo rm helped some of them realize the need to reevalu ate 
some of their commitments. 

Feedback Provided in a Timely Manner 
Students need to know where they stand in each of their courses at all times . Thus, every 

effo rt was made lO provide prompt feedl>ack to the studenls during the cou rse. Homework 
problems submitted were graded and returned the nex t class period and exams were returned and 
reviewed lwO class periods after the exams were given . 

Extra Classes Conducted 
Review sessions were held to provide add itional assistance for students in the course. 

Concepts di scussed in class were reviewed, additional problems were worked, and questions 
were answered. Most of the questions raised were related to homework and other problems. 
Review sessions were conducted by the course instructor and by another busi ness finance 
instructor. 

Office Hours Extended 
The dean of the School of Business and Economics requires that each faculty member 

post and observe ten office hou rs per week. These hours were printed on the course syllabus 
which was dislribuled on the fi rs t day of class. Students were informed that additional hours 
were being held and that they were welcome to come and discuss the course material. 

Questions Encouraged 
It is important that students feel comfortable asking questions in class. Students were 

informed on the first day of class that quest ions were welcome in the class, that the instructor 
could be stopped at any time if a question arose, and that there was no "dumb" question. If a 
section of a chapter was unclear, students were asked to bring that fact to the attention of the 
course instructor so that additional clarity cou ld be prov ided. Students were asked to do their 
part - to read the assigned chapter before class so that they would have some knowledge of what 
was to be di scussed in class. 

Current Business News Incorporated in C lass Discussions 
A concerted effort was made to incorporate current business activities into the class 

discussions. There were numerous opportunities to relate recent business events to material 
discussed in class. To incl ude active student participation in these discussions, students were 
encouraged to subscribe to (at the student discount ra te) and read the Wall St reet Journal. 

Tutoring Lab for Basic Math Skills Provided 
Students in the School of Business and Economics are required to complete a college 

algebra course and a calculus course (each wi th a minimum grade of C) in the freshman year. 
However, it was evident in the business finance course (taken in the junior year) that some 
students had forgotten some of the basic math skills - for example, rounding properly, finding 
the percent of a number, changing a fraction to a decimal or a percent. It is apparent that 
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ex tensive use of calculators has become a crutch for some students. The School of Business and 
Economics provides a math lab with personal instruction for those stu dents who need 10 improve 
their basic math skills. The lab is staffed several hours each week for s tudent review. 

VII, Remediation Results 
These are the tech niques that were used in two sections of the introductory business 

finance course in an attempt to improve the performance of students who were identified as at 
risk of performing poorly by regression models developed earlier. Most of the techniques had 
been utili zed previously but were intensified for these students. Our results were not 
encouraging. Of the thirty slUdents who were the main focus of our auention, twenty-three either 
received a 0, an F, or withdrew; those that withdrew had fa iled one or two exams prior 10 the 
deadl ine for dropping a course. Thus, in spite of our extra efforts, approx imately 77% of the 
students expected 10 have diffi culty were, in fac t, not successful in the course. These students 
will of course have 10 repeat the course if they expect to cam thei r degrees. 

Where do we go from here? What advice can we give to students that we know are 
expected to perform poorly? There are several factors that we can consider. 

First, there are many students at the uni versity who receive no financial support from 
their fam il ies and do not quali fy for scholarships; they arc supporting themselves with loans and 
employment. Most students who work fu ll-time and attempt to carry a full academic load find it 
nearly impossible to perfonn well in all of their classes, especially during the junior year. It 
woul d be advisable for business finance instruclOrs and advisors who find students in this 
situation to advise them very strongly to consider reducing their course load or the number of 
hours worked each week. 

Secondly, some students do not know how to study - they do not know how to read a 
chapter in a textbook, how to take notes in class, or how to prepare for an exam. There are some 
techniques that successful students usc, but other students have never learned them. Perhaps a 
study skills workshop could be offered at the begi nni ng of each semes ter, and our at risk students 
could be encouraged to allend. 

Thirdly, some students enteri ng the introductory busi ness finance course have a weak 
academic background and an inadequate foundation upon which to build. They have just barely 
managed 10 pass some of their earlier courses, and arc confronted with courses that are more 
complex and more time-demanding. These students need strong academic advisors early in their 
college careers 10 assist them in improving their weak academic backgrounds, which may have 
been apparent from their high school records. 

Fourthly, some students are highly motivated to learn while others seem to demonstrate a 
lack of a cultu re of academic achievement. Some students show a joy and excitement for 
learning; they want to excel, they ask penetrating questions, and they participate enthusiastically 
in classroom discussions. Other students enjoy the college li fe but academics are decidedly 
secondary. They are often tardy or absent fro m class, written assignments arc too often prepared 
carelessly, and reading assig nments are sometimes not completed. The fo llowing questions may 
be evidence of a lack of a culture of academic achievement : "Do I need to know that for the 
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exam?" "Can we have some extra credi t?" "What do I need to get a C in this courseT' "Can 
you reduce the amount of material covered on the exam?" "Would you tell us exactly what is 
goi ng to be on the fi nal exam'?" Students who are hi ghly engaged and who are interested in 
learning for the sake of learni ng would not generally ask questions of this type. See Jones (2007) 
for a discussion of creati ng a culture of academ ic achievement. 

Fifthly. there is significant evidence that students' confidence and belief in themselves 
playa very important role in their academic success. Students with low self-esteem and little 
confidence in their academ ic ability may perform poorly in finance (and other courses) no matter 
what procedures the instructor attempts to implement. See Jones (2006) and Okpala. Ok pala, 
and Ellis (2000) for a discussion of this issue. 

Finally, some students may not have an appropriate combination of interest, motivation, 
aptitude, and prior experiences to perform well in an introductory business fi nance course. Some 
students may have a proclivity fo r success in electrical engineering; others may be more inclined 
to succeed in biology, art, account ing, or English literature . Success in business fi nance does 
require a certain level of motivation , aptitude, and background. For some students that are 
lacking in these areas, the best advice might be for them to consider a major that docs not require 
a course in business finance. 

VIII. Conclusion 

Th is paper is a conti nuat ion of a study that was designed to provide helpful information 
for advisors and facu lt y members teach ing the introductory business finance course. Since the 
federal government requi res that un iversit ies participating in the federal loan program report 
their graduation rates. there is great concern by uni versity administrators with improvi ng those 
rates. The introductory finance course is requi red by most of the programs in the Schoo l of 
Busi ness and Economics; thus poor perfo rmance in this course has a negati ve impact on the 
university's graduation rate. The identifi cation of students likely to perfonn poorly in the course 
and the application of appropriate measures to help them succeed would provide a valuable 
se rvice to the students and to the university. 

Models were developed wh ich qu ite accurately predicted students' grades in the 
introductory business fi nance course. Students whose grades were predicted to be a D or an F 
became the focus of th is study. Techniques were developed and applied to those students in an 
attempt to generate a successful outcome for them. These methods were not generally successful 
in improvi ng the performance of students who were predicted to perfonn poorly. Of the thirty 
students who were deemed to be at risk, twenty-three did in fac t receive a grade of D or F, or 
they withdrew from the course. 

We suggest that there are three possible conclusions that can be drawn from these results: 

l. Students at risk of perform ing poorly mi ght be informed discreetly of our models and their 
status as predicted by the models. Such knowledge might encourage studen ts to focus better, to 
reduce their employment hours, and to allocate more lime 10 preparing for their classes. There 
might be an emergence of the attitude that " If you tell me that there is somethi ng that I cannot 
do, I will show you that I can do it. " 
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2. There may be some students who, no matter what techniques are im plemented by the 
instructor, are not likely to pcrfonn well in the introductory business finance course. These 
students should be encouraged to pu rsue other majors that are more suited to their aptitudes and 
interests. 

3. There may be other techniques that were not considered in thi s stud y which might improve the 
performance of the at risk students. We wi ll attempt to fi nd them and implement them in future 
classes. 

What is the answer to our quest ion: Can we improve student pcrfonnance in the 
Introductory Business Finance Course? We answer with a resounding yes; yes, but there must 
be a combi nation of student commitment to excellence and instructor will ingness to reach out to 
his students if the performance of the at risk students is 10 be improved. Tcchniques implemented 
by the course instructor can be successful onl y when there is cooperation between the instructor 
and his students; the course instructor cannot do it alone. 

,., 



Journal of !he Acade my of Fi nance : Summer 2C08 

TABLE I. Variables Used In The Study 

GBF: Grade in busi ness fi nance 
GENDER: I =Male, 0 = Female 
HSG PA: High School Grade Point Average 
VSAT: Verbal SAT score 
MSAT: Math SAT score 
GPABBF: Cumulative GPA j ust before taking business finance 
HRSBBF: Number of hours anempted before enroll ing in the business finance course 
A VACC: Average grade achieved in the fi rst two accounting courses 
AVENG: Average grade achieved in the fi rst two English courses 
A VMAT: Average grade ach ieved in college algebra and calculus 
BUSCOM: Grade in business communication 
A VST A: Average grade ach ieved in the fi rst two statistics courses 
AVECO: Average grade achieved in micro and macro economics 
TRANS : 1= tran sfer student . 0 = nontransfer student 

Regression I 

Variable Coefficient 
CONSTANT 
GENDER 
HSGPA 
VSAT 
MSAT 

R2 = .275 
F- Value = 13.093 
Significance = .000 

00" 

-2 .270 
-.104 
.869 
.00 1 
.003 

TABLE II. Regression I 

t-statistic Significance 
-3.42 1 .001 
-.529 .598 

4.340 .000 
.739 .46 1 

1.972 .05 1 

( 1 ) 



Ilo"'anj and Redmoo - Can We Impro"e Student Performance 

TABLE III . Regressioll 2 

Kegression 2 

GBF; = bo + b lGPABBF + b2HRSBBF 

Variable Coefficient 
CONSTANT 
GPABBF 
HRSBBF 

R2 = .443 
F-Value = 55.674 
Significance = .000 

Regression 3 

- 1.025 
1.306 
-.007 

Variable 
CONSTANT 
AVENG 
AVMAT 

Coefficient 

R2 = .260 
F-Value = 24.551 
Significance = .000 

Regression 4 

-.172 
.202 
.239 

t-statistic Significance 
-1.633 .105 
7.875 .000 
-2.648 .009 

T ABLE IV. Regression 3 

GBF; = bo + blAVENG + b2AVMAT 

t-stati stic Significance 
-.445 _657 
1.516 .132 
5.299 000 

TA BLE V. Regression 4 

GBFi = bo + blBUSCOM + b2AVSTA + b3AVACC + b-tAVECO 

Variable Coeffi cient 
CONSTANT -.384 
BUSCOM .1 35 
AVSTA .191 
AVACC .458 
AVECO .250 

R2 = .494 
F-Value = 33.697 
Significance = .000 

t-statistic Signifi cance 
-1.559 . 121 

1.394 .166 
2.000 .048 
4.111 .000 
2.133 .036 

(2) 

(3) 

(4) 
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Kegression 5 

Variable 
CONSTANT 
TRANS 

R2 = .OOI 

Coefficient 
1.867 
.256 

F~ Value = .09 
Significance = .765 

Number of student s with 
complete dutu 
Number (and percent) of 
Students Whose Grades Were 
Predicted Accurate ly 

Number (and percent) of 
Students Whose Grades Were 
Withi n One Grade of the 
Predicted Grade 
Number (and percent) of 
Students Whose Grades Were 
Either Accurately Predicted or 
Were Within One Grade of 
the Predicted Grade 

'" 

TABLE VI. Regression 5 

GBF; = bo + blTRANS 

t~stati stic 

17.562 
1.501 

Signifi cance 
.000 
.135 

TABLE VII. Model Resu lts 

Regressio n 1 Regression 2 

69 70 

25 33 
(36%) (47) 

38 30 
(55 %) (43) 

63 63 
(9 1%) (90%) 

(5) 

Regressio n 4 Regression 4 

58 39 

12 19 
(21 ) (49) 

31 17 
(53) (43) 

43 36 
(74%) (92) 
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Poison Pill Redemption : Evidence from the Commercial Banking Industry 
Elisabcta Pana 

Abstract 
Poison pills adopted by com mercial banks add another layer of complexity to an already intricate 
corporate governance mechanism of the banking industry. Using a sample of 164 poison pills 
adopted by commercial banks between 1984 and 2004, I show that the li kelihood of redeem ing a 
pill is a function of the level of capi tal and the economic conditions prevalent before pill 
adoptions. Poison pill adopters have sim ilar characteristics with banks of similar size not 
protected by pills. Moreover, the average structure of the poison pills adopted by commercial 
banks seems to be less rigid that the structure of the pills adopted by non-financial companies. 

I. Introduction 
It is widely accepted that the merger wave of 1980s was brought to an end by changes in 

the fi nancial environment , new regulations ini tiated by policymakers, and the emergence of 
antitakeover defenses such as poison pills, also known as shareholder rights plans. The decade of 
the 1990s witnessed an increase in poison pil l popularity and culminated with more than 2,200 
companies across all industries having poi son pi lls in force. Despite their widespread acceptance, 
poison pills have been subject to permanent li tigation challenges. Court decisions, shareho lder 
proposals, and independent director ini tiati ves have led to a series of evolutionary changes on the 
poison pill structure or even to the demi se of poison pills in some cases. More recently, the 
shareholder activ ism has led to an overall decl ine of the number of first lime adopted poison 
pi lls. 

The purpose of th is study is to advance our understanding of the use of poison pills by 
investigating the adoption of the poison p ills in the commercial banking sector. The special 
nature of bank takeovers makes the poi son pil l adopti on by commercial banks the ideal empirical 
sett ing for testing two prevalent hypotheses: management entrenchment vs. shareholders' 
interest. On the one hand , bank takeovers are characterized ' 1S being "friendly" and not requiring 
defensive measures (Becher, 2000; Brewer and Jagtian i, 2008). Hostile banking takeovers are 
rarely undertaken and usually fail because the lengthy approval process gives targets enough 
time to develop additional defense measures (Brewer, Jackson, and Wall, 21X>6). Moreover, in 
several instances regulators have encouraged acquisitions of distressed banks in order to increase 
the overall financial stabi li ty. On the other hand, bank acquirers are willi ng to pay a high 
premium for mergers that allow them to attain the "too-big-to-fail" status (Brewer and Jagtiani , 
2(07). In this case, part of the bank merger prem ium is considered a low-cost insurance against 
bankruptcy. 

This study contributes to the li terature on takeover defenses in several ways. First, the 
exami nation of poison pi ll adopted by non-fi nancial firms provides evidence on management and 
the shareholders' effort to balance the cost of deterrence and the benefit of added bargaini ng 
power associated with these ant itakeover measures. The ex.unination of poison pills adopted by 
commercial banks shou ld main ly reveal th e benefi t of added bargaining power, as the need to 
deter hostile acquis itions is minimal. Second, the analysis of poison pill announcements and 
amendments in the banking industry avoids the misspecifi cation arising from industry-specific 
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antitakeover measures in the other sectors. Fi nally, the availabil ity of fi nancial data fo r privately 
held banks allows an in vestigation of the poison pi ll adoption by both publicly traded and 
privately he ld banks. Previous studies on the mai n characteri stics of poison pill adopters have 
been li mited to samples of publicl y traded firms. 

The results of this study indicate that poi son pills adopted by commercial banks have a 
less rigid structure than those adopted by non-fi nancial companies. The difference in the average 
poison pi ll structure reflects the fact that takeover acti vity in banking is less hostile than that of 
other sectors (Brewer, Jackson, and Wall , 2(06). The empirical analysis reveals that poison pills 
adopted during economic booms by banks with a higher leverage are more likely to be redeemed. 
Based on th ese resuils, one can argue that poison pills are used by some commercial banks as a 
temporary antitakover shield. The argument is strengthened by additional evidence that poi son 
pill redemption is not necessaril y triggered by merger and acq uisition negotiations. The 
remainder of this study is organized as follows. The next section presents an overview of the 
ex tant theore tical and empi rical literature and develops the testable hypotheses. Section 3 
describes the sample and presents the results of the empirical analyses and the conclusions 
derived. A summary of the main findings concludes the study. 

II. Previous literature and hypotheses development 

A. Previous literature 
As part of the ongoing debate on the use of antitakeover defenses, several empirical 

studies examine poison pill adoptions in the context of agency relat ionshi ps, Several studies 
document negati ve stock price reaction around the poi son pill adoption date, hence providing 
support for the managerial entrenchment hypothesis (De Angelo and Rice, 1983; Malatesa and 
Walking, [988; and Ryngaert, [988). In contrast, other empirical stud ies document insignificant 
stock price reaction around poi son pill adoption announcements (De Angelo and Rice, [983; 
Malalesa and Walking, [988; and Ryngaert. 1988). More recent ly, the price reaction puzzle is 
ex plained by the fact that there are two indi sti nguishable components at work: the bargaining 
effect and the deterrenee effeet (Comment and Schwert, 1995). The negative wealth effect at the 
announcements of pill adoption shows that market overestimated the cost of deterrence and 
underestimated the benefit of added bargaining power. Comment and Schwert ( 1995) find 
support for the shareholder interest hypothesis, which suggests that poison pill s are used in 
manners that benefit the shareholders by raising the takeover premium without hampering the 
takeover success. Using a large sample of unsolicited takeover attempts, Heron and Lie (2006) 
provide additional evidence supporting the shareholder hypothesis. According 10 their study, 
poison pills are associated with both higher takeover premiums and shareholder gains. The 
bargaining power benefit s are assoc iated not only with poi son pills adopted before th e takeover 
attempts but also with "morni ng-after" pill s, adopted after fi rms received takeover offers. 

In a recent study, Daniel son and Karpoff (2006) show that poison pill adoption is 
fol[owed by a period of better operating performance. However, the improvement in operat ing 
performance seems to be explained by factors other than a shi ft in policies due to pill adoption . 
Bebchuk (2002) and Danielson and Karpoff (2006) argue that the mixed evidence on poison pills 
efficiency j ustifies the middle-of-the-road policy regard ing poison pills . The policy all ows board 
of directors to adopt poison pills under the condition that pill can be breached in .1 takeover 
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situation. Fleischer and Sussman (2000) identify one of the three conditions that should govern 
the adoption process, as "the pill must be neither coercive nor preclusive and should represent a 
proportional response to a reasonable perceived threat". At the time of adoption, the structure of 
the poi son pi ll is determined by the general takeover environment and the firm 's strategic 
position within the industry. As a result, changes in structure of the poison pill s over time should 
refl ect changes in the takeover cl imate and fi rm 's characteristics . The effi ciency of the poison 
pi ll as a measure against takeovers is based not only on the deterrent structural provisions at the 
date of the announcement, but also on the option to change these provisionsl

. 

8 . Hypotheses development 
The takeover cl imate in the banking industry has been greatly affected by the adoption of 

the Riegle-Neal Act of 1994. Full y impleme nted in June 1997, the Riegle-Neal Act allows banks 
to consolidate exi sti ng out-of-state bank subsidiaries and acqui re out-of- state banks or ind ividual 
branches of banks. An extensive line of literature has identified acquirer and target fi nancial 
attributes explaining the bank takeover probability and merger premium, while controlling for 
the impact of Riegle-Neal Act on the takeover activity. Hannan and Pilloff (2006) present two 
rationales explaining the positive relationshi p between a bank's capital asset ratio and the 
li kelihood of bei ng acquired. The two hypotheses are bui lt on the arguments that capitalization is 
an index of bank' s inabi li ty to di versify its assets and that the acquisition of a better capital ized 
target is one way to increase capitalization. According to the fonner argument, banks with less 
diversified assets need to maintain higher capitalization levels, thus being worth more to 
diversified acquirers than to current owners. The latter argument is built on the premise that 
banks with lower capital ization levels face regulatory pressure to increase capitalization. 
Therefore, banks with higher level of capi tal are more like ly to be subject to merger offers by 
banks in need to adjust their capital to higher levels. Similarly, banks with lower capital izat ion 
are less likely to receive offers from potential acquirers, hence less likely in need of the 
antitakover shelter provided by a poison pill . Thus: 

Hypothesis I: Banks with lower capitalizat ion levels are more li kel y to 
subsequentJ y redeem the poison pills. 
I control for other bank characteristics documented to be significantly associated with the 

li kelihood of takeover attempts and merger premi um, such as profitability, revenue 
diversification, and size. Several empi rical studies document the relationship between bank' s 
profi tability and the likel ihood of being acquired. Akhigbe, Madura and White (2004) and 
Hannan and Pilloff (2006) argue that the probabi lity of a bank being acquired is higher for larger 
banks with lower return on assets. The main argument is that completed mergers allow the 
transfer of assets from owners who use the m less effi ciently to owners who can usc them more 
efficient ly. However, Hannan and Rhoades (1987) and Hadlock, Houston and Ryngaert ( 1999) 
do not fi nd evidence that banks with lower profi tabi lity are more likel y to be acquired. This may 
be due to the fact that the incorporation of a target with a low profitability would eventuall y 
prove to be a very expensive process, thus undermining the success of the merger. One of the 
factors associated with market perception of bank mergers is the revenue diversification, 
measured by the Herfi ndahl-Hirschman re venue index. The level of uncertainty linked to the 
bank activities is related to the revenue di versification . Santomero and Chung (1992) and 
Saunders and Walters (1 994) argue that di versification leads to less volatile market retu rns, and 
thus to a reduction in risk. However, Oemsetz and Strahan ( 1997) find that banks with very high 

I A brief description of some of the major poison pi ll provisions is presented in Appendix I 
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level of diversification are riskier as they pursue riskier lending than less diversified banks. 
Finall y, Sh'1Wki, Kilb and Staas (1996) fi nd that smaller banks receive larger premiums. 
However, Hannan and PilJoff (2006) argue that "The relationshi p between a banking institution's 
size and its prospects for bei ng acqui red is a complicated one", Based on the above mentioned 
arguments, one can make no inferences on the sign or the significance of the coefficient for the 
three control variables. Takeover decisions arc based on the assessment of bank specific factors, 
as well as macroeconomic factors (Buch and De Long, 2004). Bernanke and Gertler (1989) argue 
that bank asymmetric information and agency costs are exacerbated by economic downturns, 
when the assessment of the creditworthiness of corporate borrowers becomes more difficult. The 
ability to raise capital for merger purpose is greatly reduced and the number of bank merger 
attempt s is lower during economic slowdown. During such periods poison pill adoption may not 
be seen as a priority. Thu s: 

Hypothesis 2: Poison pills adopted during economic downturns are less likely to be 
redeemed. 

III. Sample and methods 
The list of poison pill adoptions comes from the Thompson Financial Security database 

(Security Data Corporation-SOC· Poison Pills), Besides the adoption date, the SOC reports other 
information about the poison pill , such as amendment dates, names of issuers, main Standard 
Industrial Classification (SIC) eodes, to mention a few. It also reports a bri ef description of eaeh 
poison pill amendment and its expected impact. I select onl y poison pills adopted by domestic 
commercial banks (S IC 602, 617). The announcement date and other characteristics of the 
poison pill come from the SOC database. Onl y banks with complete annual data from the 
Reports of Condition and Income ("Call Reports") are retained in the fi nal sample. There are 164 
adoptions during the period 1986 to 2004 that involved public and pri vate banks. Only 42 banks 
subsequently redeem shareholder plans, while the remaining 122 banks choose to amend them, 
let them expire or renew them. While the average survival age of a po ison pill adopted by a bank 
is around ten years, the pills redeemed survive for no more than seven years. However, due to an 
increased shareholder activism, poison pi lls adopted during the last decade are less likely to have 
a similar survival chance. 

Table I presents the di stribut ion of poison pills over the period 1986- 1997 and 1997-
2004. The popularity of poison pills duri ng the late 1980s is not re nected by the poison pill 
adoption activity during the late 1990s. With respect to geographic distri bution (Table I) of the 
poison pill issuer, it is evident that the Midwest and the Southwest banks are underrepresented in 
the total sample. The Northeast banks dominate the sample of banks, with a large number of 
banks adopting poison pills in the late 1980s. The geographic distribution of the poison pill 
adopters might be explained by the fact that in the mid- 1980s, some states formed regional 
compacts (i.e Northeast and Southeast compacts) that allowed mergers among banks within the 
same region but prevented banks headquartered outside the region from participating. It is worth 
noti ng that none of the poison pills adopted during the first years was still in force at the end of 
20052. This result is explai ned by the fact that most of the pills ex pired, while some others were 
redeemed. Although many of the poison pi lls adopted after 1995 were in force the end of 2005, 

l The status of the sharehotder p];m is renccted by the data collected at the end of 2005. The results remain 
unchanged if the s~mp1c is limited to poison pills adopted during 1980s ~nd 1990s to allow for a longer ch~nge in 
status period. 
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the structure of the pill was not very rigid. Provisions such as dead hand or the affili ation with 
staggered boards are not common for bank poison pills. The average structu re of the poison pill s 
adopted by commercial banks seems to be less rigid that the structure of the pills adopted by 
non-fi nancial companies. More importantly, the average poison pill with subsequent 
amendments seems to su rvive no more than 10 years, the average life of the poison pill adopted 
by non-financial firms. 

Several empirical studies have shown that the wealth distribution at the annou ncement of 
a takeover depends on the public status of the target firm (Faccio, McConnell, and SlOli n, 2005; 
Mantecon, 2(07). The differential wealth distributi on is explained by the fact that private targets 
have less relati ve bargain power than the publ ic targets. Based on this argument, private ban ks 
shou ld increase their bargaini ng power by adopting poison pills. However, the fact that only two 
commercial banks in the sample are private provides support to the public status argu ment put 
forth by Hwang (1993) and Mantecon (2007). They posit that target fi rms with high level of 
uncertainty have fewer solicitors because the information acqui sition is more costly. In this case, 
private banks do not fi nd the antitakeover deterrent effect of the poison pill to be beneficial. 
Public avai labi lity of fi nancial information for private banks reduces to some extent the level of 
uncertainty usuall y assoc iated with the private non-financial companies. However, privately held 
banks and privately held non-fi nancial companies lack a public price and do not benefi t from 
analysts' research. 

In order to test the impact of bank capitalization at the end of the year prior to poison pill 
adoption on the decision to subsequently redeem the poison pill, J match all the banks in the 
sa mple with banks of similar size with no poison pi ll in place. I test for differences in 
performance and mai n characteristics of the poison pill adopters and the matched banks. 
Then, I estimate the fo llowing regression equation: 

Poisoll pill adoptioll 1 = cQ + CI* Equiry capital NlrioU.1 + cz*ROAu.1 + c; * Revenlle 
Diversificatioll", + C4 * Size d + Cj * Gross domesric producr 1.1 + e;I. (I) 

where Poisoll piff adoptioll is a dummy defined as the 1 for poison pills subsequently redeemed 
and 0 otherwise, Equity capital is the amount of equi ty capital of the bank divided by total assets, 
and ROA is the return on total assets. For the second model, I use ROE as an alternati ve measu re 
of profitability. Gross t/omesric prot/llcr is the real gross domestic product, Size is the log of 
bank's total assets. and Rel'elille Diversification is the revenue Herfindahl-Hi rschman index. 
Followi ng Stiroh (2004). Herjilldah/·Hirsc/J/I /{II/ illdex measures the revenue diversi fi cation as 
follows: 

HHI _ ( NON )2 +( NET )2 
REV - NETOP NETO P (2) 

NETOP = NON + NET 
where NON is noninterest income, NET is net interest income, and NETOP is net operati ng 
revenue. As Herfi ndahl- Hirschman Index (HH I) rises, the Dank becomes more concentrated and 
less diversified. In contrast, a lower Herfindahl-Hi rschman Index (HHI) characterizes banks that 
diversify by expanding the number and type of noninterest income act ivi ties. if the interest 
income and noninlerst income acti vit ies are weakly correlated, the diversification strategy cou ld 
resu lt in an improved risk-return performance of the bank. 
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Table 2 reports the non-parametric test for the differences in performance one year before 
the poison pill adoption between the pill adopters and the banks without poison pills. The results 
indicate that poison pill adopters have similar characteristics with non-adopters of poison pills. 
Danielson and Karpoff (2006) show that poison pill adopters across different industries have a 
sli ghtly lower operating performance than non-pill adopters. However, the sign ificant difference 
in operating perfonnance is restricted to the sample of poison pill adopted around mid- 1980s. 
After 1986, poison pill adopters have similar or better pcrfonnance than non-adopters for the 
year before adoption. Therefore, the characteristics of the sample of commercial banks with 
poison pills are in line with the characteristics of the larger sample of finns documented by 
Danielson and Karpoff (2006). Moreover, the data indicate that the characteristics of poison pill 
bank adopters have not changed over time. Following Danielson and Karpoff (2006), I test for 
the differences in bank characteri stics between poison pill adopters and banks without poison 
pills for the period before the Riegle-Neal Act implementat ion. The results on pane l B indicate 
that the characteristics of banks with pi lls adopted before the enforcement of the Riegle·Neal 
Act, in June 1997, are si milar with those of the matched sample of banks. Overall, the univariate 
tests indicate that the characteristics of the poison pill adopters remain sim ilar to those of the 
matched sample of banks. 

Nex t, I investigate the differences between the sample of 42 banks adopters of poison 
pills that were subsequently redeemed and the sample of 122 banks adopters that choose not to 
redeem their poison pills. The results presented in Table 3 indicate that there are no statistical 
significant differences in terms of size, return on equity, or revenue diversification between the 
two groups of banks. However, the parametric and non paramctric tests reveal the banks with 
poison pills that are subsequently redeemed have, on average, a lower return on asset ratio 
(O'()()6) and a lower capitalization (0.066) than banks without poison pills. Commercial banks 
with poison pills in place may not be subject to takeover attempts because the process of 
incorporating a target with poor performi ng asset portfolio may jeopardizes the success of the 
merger. In this case, the benefit of bei ng protected by a poison pill is minimal and the process of 
redeeming the pill comes as a natural choice. Similarly, lower capitalization can be seen as an 
antitakover deterrent. The acquisition of a bank with a lower capitalization would result in a 
lower capitalization of the newly created entity and an increased regulatory scruti ny. Therefore, 
banks with a lower equity capi tal ratio for the year before the pill adoption are more likely to 
subsequently redeem the pills. The univariate results are supported by the resul ts of the logistic 
regression. The coe ffi cient o f equity capital variable is negative and statistically significant. As 
stated above, lower capital ization increases the likelihood of subsequent poison pill redemption. 
The coefficient of return on asset is negat ive but stat ist ically insignifican t. Additionally, the 
resul ts indicate that revenue diversification and size are not significant factors on the decision of 
subsequently redeeming the pill. The insignificant coeffi cicnt of revenue diversifi cat ion variable 
suggests that diversification by expanding into lines of business generating noninterest income is 
not perceived as a takeover deterrent. Th is argument supports the recent empirical evidence of no 
improvement in bank performance associated with revenue diversificat ion (Mercieca, Schack, 
and Wolfe. 2(07). Moreover, it may be possible that, for some ban ks, the increase in revenue 
diversification is moti vated by managerial desire for empire bui lding. As expected, the 
coefficient of the gross domestic product variable is positive and statistically significant. Poison 
pills adopted during periods of economic slowdown are less likely to be subsequently redeemed. 
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Banks adopt poison pills during periods of reduced takeover activity as a long-term antitakover 
deterrent. 

IV. Conclusion 
T he adoption of a poison pill by a bank is expected to improve bank's bargai ning power 

d uring a potential acquisition o r merger attempts. T he major regulatory changes implemented 
d uring the I 990s have also improved the bargaining power of potential target banks. Moreover, 
the structure of a poison pill adopted by a commercial bank seems 10 be slightly different than 
that of non-fi nancial companies. The diffe rent, less rigid structure of the poison pill illustrates the 
fact the host ile ban k takeovers are qui te rare. I fi nd that commercial banks adopters of poison 
pills have similar characteristics with bank non-adopters. The results indicate that commercial 
banks adopt poison pills for reasons other than the performance during the year before the pill 
adoption . Commercial banks with lower level o f capi tal are more li kely to redeem the pills. P ills 
adopted duri ng periods of economic booms are more li kely 10 be subsequently redeemed. 

Appendix I 
Description of poison pills prOl'isions 

Adl'erse persoll - This provision estllblishes a general flip-in level applicable to all non·board·approved 
stock acquisitions, but empowers the board to trigger the pill when a "substantial block" of its stock had 
been acquired by a person or group posing a risk for the company, 

Dead 11(lIId - The pill can be redeemed only by the board of the target company. Therefore, a proxy 
conlest is not affecting canceling the poison pi ll effect. "Dead hand" and "no hand" provisions are invalid 
under the Delaware law. 

Flip ill - Under this provision, an acquirer is prohibited from exceeding a threshold level of beneficial 
ownership of the target's securities (typically 20%) 

Inlu!l'erlelll triggering exception - Poison pills with the inadvertent triggering feature allows the 
accumulation of stocks above the flip in percentage by the non-board-approved persons or groups whose 
ownership is considered beneficial. 

Permitted offer exceptioll - Under this provision, the nip-in is inapplicable 10 any acquisition considered 
to be adequate and in the best interest of the company and its shareholders. 

Qualified offer (chewable pill) - the poison pill is not exercised by offers meeting certain cri teria 

Sunset - T he provision stipulates that either the boartl of directors or the shareholders must review the 
shareholders right plan every few years to determine whether it should be renewed 

TIDE- In I CJ97, Pfizer developed the Three-year Independent EVl.l luation (TYDE) rights plan, connecting 
the pi ll to an independent board and periodic review. 

'00 
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Table I 

Panel A: Geographic distribution of the poison pi II issuer 

Year Northeast Southeast Others Total 

1985-1997 67 20 33 120 

1997-2004 19 
6 19 44 

Total 86 26 52 164 

Panel B: Poison pi ll status 

Year Adopted Redeemed Amended In force 

1985 2 I 0 
1986 2 0 0 
1988 14 2 7 0 
1989 44 22 12 0 
1990 25 9 8 0 
1991 6 3 2 0 
1992 4 I 3 0 
1993 2 0 2 0 
1994 0 I 0 
1995 7 0 4 2 
1996 9 I 6 2 
1997 6 0 2 3 
1998 II 0 4 7 

1999 8 2 2 4 
2000 8 I 0 7 
2001 10 0 4 6 
2002 I 0 0 I 
2003 2 0 0 2 
2004 2 0 0 2 
Total 164 42 59 36 
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Table 2 

Descriplive Stat islics 
Tltis table presents the summary statistics for variables of the sample of 164 commercial banks with 
poi son pills and 164 matched banks. P-values from H est and Wilcoxon signed·mnk test of differcnce 
from zero are reJXlrted in parentheses. *. **. and n * indicate statistical significance at the 10.5. and 1% 
levels, respectively. 

Panel A: Commercial banks adopters of pills between 1985 and 2004 
Variable Mean/ Median Mean/ Median Di fference 

Poison Pill Adopters Matched Banks 

Equity Capital 0.081 0.077 0.312 
(0.074) (0.Q7 1) (0.482) 

Return on Assets 0.0 10 0.009 0.563 
(0.009) (0 .009) (0.938) 

Return on Equity 0. 120 0.097 0.218 
(0.128) (0.126) (0.531) 

Revenue 0.684 0.690 0.627 
Diversification (0.673) (0.678) (0696) 

N 164 164 

Panel B: Commercial banks adopters of pills between 1985 and 1997 
Variable Mean/ Median Mean! Median Difference 

Poison Pill Adopters Matched Banks 

Equity Capital 0.082 0.Q71 0.057 * 
(0.069) (0.069) (0.784) 

Return on Assets 0.009 0.008 0.415 
(0.009) (0 .009) (0.927) 

Return on Equity 0. 114 0.081 0.187 
(0.1 25) (0.124) (0.7 14) 

Revenue 0.681 0.692 0.477 
Diversification (0.659) (0.674) (0.648) 

N 120 120 
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Table 3 

This table presents the summary statistic for variables of 42 commercial banks with poison pill s 
subsequently redeemed and 122 commercial banks with poison pills kept in place. P-values from t-test 
and MannWhitney test of diffeI"Cnce from zero arc reported in parentheses. *, ** , and *** indicate 
statistical significance at the 10.5, and 1% levels, resJX:clivcly. 

Variable MeanJ Median Mean! Median Not- Di fference 
Redeemed Poison Pil l Redeemed Poison Pills 

Equity Capital 0.066 0.087 O'(XJO*** 
(0.065) (0.078) (OlXJO)* ** 

Return on Assets 0.006 0.011 0.080* 
(0.008) (0.0 11 ) (0.030)** 

Return on Equity 0.116 0. 121 0.750 
(0.123) (0.131) (0.780) 

Size 13.99 13.79 0.574 
( 14.15) ( 13.73) (0.427) 

Revenue 0.673 0.687 0.488 
Diversification (0.655) (0.678) (0.672) 

Number of 42 122 
observations 
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Table 4 

This table presents rcsulls of logistic regressions where the dependent variable is I if Ihe poison pill has 
been subsequently redeemed and zero otherwise. The sample size is 164 banks adopters of poison pi lls 
with 42 commercial banks with poison pills subsequently redeemed and 122 commercial !h1nks with 
poi son pills kept in place. Thc explanatory variables mc as follows: Equity capilli/ is the amount of equ ity 
capital of the bank divided by total assets, Relllm on assets is net income divided by total assets, and 
Return on Equity is net income divided by capital equity. Gross domestic prOlluct is the real gross 
domestic product, and Dil'ersijicotioll is the revenue Herfindahl-Hirschman index. P-values from t-test 
and Mann-Whitney test of difference from zero arc reported in parentheses. ". "". and """ indicate 
statistical significance at the 10. 5, and 1% levels, respectively. 

Model (I ) (2) 

Constant -0.338 -0.28 1 
(0.922) (0.936) 

Equi ty Capilal -38.02 1 ** -39.289*** 
(0.0 14) (0.010) 

Return on Assets - 18 .940 
(0.507) 

Return on Equi ty 0.Q71 
(0.971) 

Revenue Diversification 1.536 1.639 
(0.5 13) (0.486) 

Size -0.IS7 -0.169 
(0.277) (0.249) 

GDP 0.503**'" 0.496""* 
(0.009) (0.009) 

Nr. of observations 164 164 
-2 Log likelihood 156.458 156.288 

Cox and Snell R square 0.168 .156 
Nagelkerke R square 0.247 .230 
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The IPO Portfolio: An Alternative Approach to Higher Returns? 
George S. Swales, Jr. , G. Michael Swales and C. Edward Chang 

Abstract 

Investors in today's financial markets contin ue to look for ways 10 enhance portfolio 
returns. Unfortunately, investments that offer the potential for higher gains may also include 
increased volatility, which can diminish some in vestor's desirabil ity to hold these types of 
securities . Many portfolio managers, seeking to increase the ret urn on their portfolios, will 
selecti vely choose riskier securities and practice risk reduction through diversification. 

Initial public offeri ngs (IPOs) may o ffer the in vestor an investment al ternative to use in 
an effort to enhance portfolios returns. lPO research, however, shows IPO returns can be quite 
vo lati le. Combining IPOs into a si ngle. separate portfolio may reduce overall risk, while 
minimizing the potential of jeopardizing the in vestor's total holdings. 

Several research questions arise. Could a portfolio of IPQ equity securities produce a 
rate of return comparable to a widely held index. such as the S&P 5OO? Specificall y, can a 
diversifi cd portfolio of IPQ stocks out-perfonn the S&P 500 over short-tcnn and longcr-term 
time periods? If so, how ri sky wou ld such an IPO portfo lio be, compared 10 the widely-followed 
S&P 500 index? Finally, would combining an IPO portfolio with the S&P 500 portfolio result in 
overall risk reduction? This research seeks answers to these questions. 

I. Literature Review 

In recent years, initial public offerings (tPQs) have again been hot topics among investors 
looking to catch the next wave of risi ng stock prices in hope of enhancing portfolio returns. 
Wi th the overwhelming success of Google's initial public offeri ng fresh in their minds, IPQs 
have caught the attention of investors seeking to increase wealth. 

Theoretically, higher-ri sk investments should provide higher rates of return for investors. 
There is consensus that IPQs under-perform seasoned issues in the intermed iate and long term. 
Ibbotson (1975) and Ritter (1991 ) found [PO stock issues provide positi ve performance within 
the fi rst year, but lend to under-perfonn similar stocks the following three years . 

Difficulty in determining a correct port folio balance using s trictly IPOs to make up a 
port folio is apparent. IPOs, generall y. arc more risky investments due 10 the companies' 
relatively unknown nature. Investors have little or no historical information pri or 10 issuance of 
an IPO to reassure them about the overall health of the organ ization . Lack of public information 
and historical data arc just a few of the factors that add to this uncertainty. As this infonnation is 
introduced 1.0 the market, the stock price fl uctuates. One way to mi nim ize these f1uctu;;ltions is to 
add more stocks to the portfolio. 

George S. Swales, 1r. is Professor Emeritus at Missouri State University. G. Michael Swales is at Ilombardier 
LcarjCL Wichita. Kansas. C. Edward Chang is Profcssor in thc Financc and Gcncral Business Department at 

Missouri State University. Springfield, Missouri . 
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In theory, as one stock fa lls, another stock may rise, mi nimizing overall investment loss. Docs 
this theory also hold true in the case of an IPO portfol io? Lillie research has been conducted on 
th is topic. 

Efficient Portfolios and Semi-Strong Form Market Effi ciency 
Efficient portfolios are defi ned by Brigham and Ehrhardt (2005) as, "those portfolios that 

provide the highest expected return for any degree of ri sk, or the lowest degree of risk for any 
expected return." Simply, it is possible the current market price of the IPQ reflects all relevant 
infonnation. Th is could explain the fl uctu;uion in market price of the IPQ for a period of lime 
after its issue. The market is essentiall y "reacting" to the new infonnation about the organization 
made public by the IPo. 

The semi-strong form effi ciency of the Efficient Market Hypothesis (EM H) states all 
market data as wel l as publicl y known and available data such as earn ings, d ividends, stock split 
announcements, new product developments, financing diffi culties, and accounti ng changes are 
reflected in current stock prices. Semi-strong form tests of the EM H indicate the speed of 
adjustment of stock prices to announcements of new information (Jones 2002). For the semi­
strong form of the EM H to hold true, investors will not be able to profit for long on new data 
introduced into the market because the new data is instantaneously refl ected in the price. 
Consequently, investors shou ld not expect to do bener than the returns predicted using Security 
Market Li ne anal ys is unless they have access to information not available to the public. 

In theory, new IPOs could be tested under the semi-strong ronn effi ciency of the EMH. 
IPO organizations are typicall y private entities, minimi zing the available infonnation to the 
investor thus increasing the risk of the stock . When a new [PO is sold on the pri mary market. the 
previously unknown informat ion is rapidl y refl ected in the market price of the stock . This 
sudden inflow of informat ion contributes to the risk of the lPO. It is the semi-strong efficiency 
reaction to this new information that makes it hard for an investor to obtai n a profi t over time, 
unless he or she had access to non-pu blic information. 

Empi rical research on the validity of the semi-strong form efficiency often invol ves an 
event study. An event study is an empirical analysis of stock price behavior surrounding a 
particular event (Jones 2(02). Event studies look to find an abnonnal return based upon an index 
factor, or a combi nation of a market factor and a unique company factor followi ng a certain 
event. Commonly cited studies of semi-strong effi ciency events include stock splits, accounti ng 
changes, and initial public offerings. Evidence indicates investors who are able to purchase these 
new IPOs at the o ffering price yield abnormal returns, but subsequent in vestors are unable 10 

earn abnormal returns as the market prices have adju sted to their "true" values (Ibbotson, 
Sindelar and Ritter 1988). 

IPO Pricing and Returns 
Earl y studies of IPOs (B lock and Stanley 1980; Brown 1970; McDonald and Fisher 1972; 

Logue 1973) suggest an IPOs' in itial hi gh returns were due to the underpricing of the IPQ by 
underwriters subsequently resulting in an adj ustment in share price with in a few weeks. These 
fi nd ings mirror the semi-strong form of the efficient markets hypothesis. 

"" 
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BeallY and Riner (1986) provide evidence the underwri ting price differcntial is a result of 
the uncertainty of investors regardi ng its value and the reputation of the investment banker. 
"There is a monotone relation between the (expected) underpricing of an in itial publ ic offering 
and the uncertainlY of investors regarding its value. We argue that the resulting underpricing 
equilibrium is enforced by investment bankers, who have reputation capital at stake." An 
invcstmcnt banker who "cheats" on thi s underpricing eq uilibrium will losc either potential 
investors (if it doesn't underprice enough) or issuers (if it underpriccs too much), and thus forfeit 
the value of its reputation capital. Tinic (1988) also provides strong ev idence supporting the 
underpricing phenomonon calli ng it "implicil insurance" agai nst legal liabilities bankers . 

Under-pricing an IPQ can prove costly for the issuing fi rm. Rock (1986) argues that the 
under-pricing of the IPO is compensation for the added risk of minimal information. As a result, 
informed inveslOrs are less likely to buy the IPO than uninformed investors. There is little doubt 
that investing in an organizat ion that has mi nimal available market information is looked upon as 
a more risky venture than investing into an established fi rm. Human nature causes us to feel 
uncertain about future events, which plays a vital part in our emot ional deeisionto invest. 

Manao-erial Ownership 
A 1992 study by Lee, Rosenstein, Rangan, and Davidson, noted decreased agency costs 

were a resul t of increased managerial ownership of the fi rm. Jain and Kini ( 1994) argue that post 
IPO operating performance is directly related to better mon itoring by boards with higher 
ownership stakes . Howton, Howton, and Olson (200 1) find insiders and the percentage of 
indcpendenl outside shareholders directly re late to initial !PO returns and long-run lPO returns 
arc directly related to ownership by insiders. 

All these studies reflect how a "vested interest" pl ays a vital role in IPO performance. A 
board that monitors its managers to ensure shareholder wealth max imization can potentially 
achieve gre.mer, more sustained, positi ve returns. Other factors may accoulll for IPO returns. 
The role of the day of the week and its effect on the IPO return can also be informative. 

Day-of-the Week Effect 
_Several studies suggest a correlation to lower returns and the day of the week. French (1980) 
and Flannery and Protopapadakis ( 1988) suggest lowcr re tu rns occ ur at the beginning of the 
week and are most prevalent on Monday and Tuesday. A study by Pcrfect and Peterson (1997) 
suggests IPOs have stronger day-of- the-week patterns than other securities with the magnitude of 
the effect declining from the first to the third year of trading. Expanding on this phenomenon, 
Hi ggins, Howton , and Perfect (2000) suggest investors make thcir buying decisions based upon 
thc previous day markct rcturns, rathcr than previous day re tu rns of the actual security. Thc 
results of the Higgins, Howton, and Perfect (2000) st udy indicate IPOs have a similar 
autocorrelat ion pattern to other firms arou nd the weekend, suggesting IPOs respond to market 
information with a lag around the weekcnd. 

II. Methodology 

We constructed two indi vidual portfolios from calendar years 200 1 and 2006, composed 
of 50 randomly selected domestic lPOs. There were approximately 90 and 150 domestic IPOs 
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issued in each year, respectively. The two time periods were selected so that relati vely short~ 
tenn and longer~term performance and risk measures could be calculated . Several of these 
companies merged or went out of business, wh ich resulted in a net portfolio of 45 IPOs each 
year. Fi rst day performance of each IPO and val ue of the S&P 500 at that time as ind icated by 
Yahoo! were recorded. 

Mean and standard deviation analyses of each portfolio were calculated for the o ffer 
price, fi rst day open price and fi rst day close price, S&P 500 fi rs t day open price and first day 
close price, IPO and S&P 500 opening day percent changes, and ovcrall IPO and S&P 500 
percent changes and changes in port fo lio value since inception to detenni ne overall 
diversification benefi ts of the port folio. Additional data on the second day through fou rth day 
price movements was also gathered. 

II], Results 

Table I sho ws the exchanges on which the 45 data set IPOs selected traded in 2001 and 
2006. In both years, the majority of the new fi rms were listed on the NASDAQ. Many new 
issues were al so listed on the New York Stock Exchange. 

Table II di splays the first day trading resul ts o f each IPO portfolio. Dollar and 
percentage average change in values were relatively small , with the 2006 IPO portfolio actuall y 
declining in value that first day. In each year, the number of declining issues exceeded the 
number of advancing issues. 

Table III co mpares the fi rst day average percentage c hange in value of each IPO portfolio 
with the same day's change in the S&P 500 and their resulting standard deviations. Mean !PO 
and S&P values were calculated using beginning and ending prices, without dividends or stock 
splits. While the 2001 IPO portfolio value results were positive, the S&P 500 value results were 
negati ve. The 2006 IPO and S&P 500 results were just the opposite. In both years, however, the 
risk of the IPO portfolio, as measured by the standard deviation, was signifi cantly higher than the 
S&P 500 risk. 

Table IV di splays the Day I through Day 4 IPO portfolio average value and standard 
deviation for both years studied. Changes in the average value of each portfolio were relatively 
small. The 2001 portfol io ini tiall y shows a gain over two days, but then declines in value. The 
2006 port folio initially fall s, recovers and reflects a gain in day 4. Although the average 
portfolio values for 200 1 and 2006 were similar, the standard dev iations for the fi rst four trading 
days in 200 I were higher than fo r the fi rst fo ur trading days for 2006. 

Table V reflects the change in IPO portfolios and S&P portfolio average values since 
inception in 2001 and 2006. As expected. the change in values in the 200 1 portfolio over the 
five ~year holding period to year-end 2006 is greater than for the 2006 portfolios held for a much 
shorter timer period . The average gain for the 200 I IPO portfolio was significantl y higher 
statistically than fo r the S&P portfolio over the fi ve~year time period. Results for the 2006 IPQ 
portfolio, however, were not stati sticall y different than resu lts for the S&P 500. In both years 
(2001 and 2006), the percentage change in average value for the IPO portfolio is significantl y 

'" 
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greater than the percentage change in average value for the S&P 500. Risk, as measured by the 
standard deviation, for the IPO portfolios is also higher than for the S&P 500 portfolios. 

Table VI reflects the assoc iation between each IPO portfolio and the S&P 500 index. In 
2001 , the Pearson Product Moment Correlation was negat ive. The Pearson Product Moment 
Correlati on showed a low positive associatio n in 2006. This association may provide insight for 
potential ri sk diversification . 

IV. Conclusions 

This research has shown IPO portfolios may produce a rale of return comparable to the 
S&P 500. In the two years studied (200 1 and 2006), overall performancc of the IPOs and S&P 
500 portfolios were mixed. Si nce inception. however, IPO port folios returns were significantly 
higher than the S&P 500 portfolio over a comparable period of time. Risk, as measured by the 
standard deviation, was found to be higher fo r the IPO portfolios than for the S&P 500 
portfolios. The potential exists to enhance portfolio returns through inclusion of IPOs in a 
portfolio, albeit with the possibility of higher risk. Efficient diversification, however, may 
enable investors to add significant numbers of IPOs to their holdings to potcntially enhance thei r 
returns. The low positive and the negati ve correlations from this study indicate that combining 
an IPO portfolio with the S&P 500 index can resul t in overall portfolio risk red uction. 

Several opportunities for further research are available. An analysis of a portfolio with 
varying quantities of IPO stocks could be conducted 10 possibly create a more effi cient portfolio 
balance, potentially reducing overall ri sk and increasing ret urn . Th is research concentrated 
exclusively on domestic IPQ finns and use of the S&P 500 as a measure of performance. An 
analysis of a portfolio conta ining international as well as domestic lPOs could potentially even 
further diversify risk and increase returns. 

'" 
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Table I 

Exchanges on Which Data Sel IPO Companies Traded 

Number of Companies 

Exchanoe 200 1 (n _45) 2006 (n - 45) 

NYSE 19 13 

AM EX I 2 

NASDAQ 25 30 

Table 11 
Results of First Day IPQ Portfolio Trading 

200 1 (n = 45 ) 2006 (n = 45) 

Portfolio Chan.!!:e in Value ($) $0.01 -$0.06 

Portfolio Change in Value (%) 0.0820% -0. 7415% 

Number of Advancing Issues 19 17 

Number of Decli ninp; Issues 20 27 

Number of No Chanoe Issues 6 I 

Table rJI 

First Day Average Percenlage Change in Re turn 

200 1 (n=45) 2006 (n = 45) 

IPa Mean 0.0820% -0.7415% 

IPa Standard Dev iation 0.0768 0.0889 

S&P 500 Mean -0.34 11 % 0.0154% 

S&P 500 Standard Deviation 0.010 1 0.0072 

Si.u:nificance Level .. .. 
** Signtficant difference at the 0.05 level 
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Table IV 
IPQ Portfolio Average Value: Day 1 through Day 4 

2001 Portfolio 2006 Portfolio 

Day Averaoe Value Standard Deviation Average Value Standard Dev iation 

1 $ 17.1 9 $8.56 $ 17.90 

2 $ 17.37 $8.73 $ 17.8 1 

3 $ 17.18 $8.6 1 $ 17.87 
4 $ 17.06 $8.66 $ 17.94 

Table V 

IPQ and S&P 500 Change in Portfolio Average Value: 
Day 1 through Year-End 2006 

200 1 (n = 45) 

IPO Dollars $12.18 
IPQ % 77.70% 

lPO Standard Deviation 1.3027 
S&P 500 Dollars $20 1.92 

S&P 500 % 17. 17% 

S&P 500 Standard Deviation 0.0915 

Significance Level .. 
** Slgmficanl difference al the 0.05 level 

Table VI 

Correlation Matrix 

2006 (0 = 45) 

$2.37 
10.10% 

0.3489 
$120.93 

9.40% 

0.0388 

IPQ Portfolio and S&P 500 

2001 2006 
IPQ Portfolio S&P 500 IPQ Portfolio 

LPQ Portfolio 1.0000 -0.0650 1.0000 

S&P 500 -0.0650 1.(XX)o 0. 1679 

$7.45 
$7.28 

$7.48 
$7.82 

S&P 500 

0. 1679 

1.0000 

m 
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Abstract 

Using The ACSI As An Investment Guide 
Chan-Wung Kim and Mark A. Wrol stad 

This research uses the level and changes in the American Consumer Satisfaction Index 
(ACSI) to inform investment deci sions. Firms with increases in ACS I scores of :::: 3 points are 
found to provide significantly better investment performance than firms wi th decreases of ~ -3 
points. Industries most positively affected by improvements in the ACS I score are found in the 
department and discount store industries. The industry most hurt by decl ining ACS I values is 
found to be the electric service industry. It is also found that firms with scores less than 75 out 
of 100 that achieved an increase in the index of 2: 3 points had significantly better investment 
performance than those with scores greater than 75 that made the same ACS I index 
improvement. 

I. Introduction 
What happens to the value of a finn when they earn a respectable profit but treat their 

customers rudely, make products that break down, and generally behave on the theory that 
there's a sucker born every day? Claes Fornell , the Donald C. Cook professor of business 
administration at the University of Michigan, wondered about this as he applied for and obwined 
a grant from the Swedish post office in the late 80s 10 construct a "satisfaction barometer" for 
major corporations in Sweden. Who came out on top in the fi rs t annual satisfaction ratings in 
Sweden? Toyota! There is a rumor that the top management over at Volvo was not pleased with 
the results. Since this early use of the model, Prof. Fornell has continued to develop and refine 
the model. 

In 1994 the University of Michigan' s National Quality Research Center sponsored the 
creation of the American Customer Satisfaction Index (ACSI) which was created by Fornell and 
others to see how hou sehold customers felt about the prod ucts and se rvices that they were us ing 
in the United States. What differentiates this effort from trad itional opi nion poll s is that only 
actual customers of the various companies were asked about their products and services . The 
survey currently tracks over 200 prov iders of goods and services in 43 industries annually and 
converts customer satisfaction to a numerical value between I and 100 with 100 being the 
greatest sati sfaction possible (i.e., they were truly delighted!). Perhaps not surprisingly, the 
hi ghest ACS I scorers over the years are also household names in customer satisfaction -- Ralston 
Purina in pet foods; Quaker Oats in cereals; Amazon.com in e-commerce; Hilton in hospitality; 
Coca-Cola in beverages; and Uni lever in personal care products. (Fornell, 200 1) 

The ACS I has been around for over 10 years now. It is currently reported in the national 
media on a regular basis. Each quarter, ACSI scores are presented in the Wall Street Journal 
(WSJ) and on the ACS I website (www.theacsi.org) along with commentaries. The relationship 
between ACS I and stock price is not yet well known among the publi c or among investors. Our 
interest in the ACS I is centered around the question of whether the index could be used to aid 
investors in making decisions about additions to their investment portfolios. Although there 
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have been a number of st udies in the marketing literature about the e ffects of consu mer 
satisfaction upon various aspects of the firm including its cash flows, the finance literature has 
not extensively addressed the issue. We feel that investors could potentially benefi t from a more 
rigorous anal ys is of the effects of customer satisfaction announcements on shareholders' market 
value. 

II. Literature Review 
A study by Anderson et al. (2004) developed a theoretical framework that spec ified how 

customer sati sfaction (as measured by the ACS I) affects future customer behavior and in tum, 
the level, timi ng and risk of future cash nows. They used Tobi n's q which they felt was a 
forward-looking, capital market-based measure of the value of a firm . A firm's q value is the 
ralio of its market value to the current replacement cost of its assets (Tobin 1969). Empi ricall y, 
they found a pos iti ve assoc iation between customer satisfaction and shareholder value. As 
expected, they also fou nd significant vari ati on in the association across the various industries and 
firms. 

Most of the measured economy in the United States deals with production , prices and 
supply. Nearly all measures quantify the economic output and very few refer to the quality of 
the output. The ACS I index al1empts to enable the voice of the customer to be heard in economic 
measurement. Fornell (2003) asserts that it is not quality per se that brings about economic 
returns, it is the improved consumption experience of the buyer that leads to repeat busi ness and 
increased demand. In other words, unless investment and efforts to improve quality shift the 
demand curve upward or reduces costs, the in vestments in improving quality will not payoff. 

In a later study, Fornell et al. found that customer satisfaction does lead to excess returns 
(Fornell et ai, 2006). They also fo und that ACS I scores were significantl y related to the market 
value of equ ity but that score announcements do not seem to move share prices. Their 
conclusion was that it is possible to beat the market consistently by investing in fi rms that do 
well on the ACS I. 

Ill. Data and Methodology 
The sample chosen fo r this research was selected from the more than 200 providers of 

goods and services followed by the ACS I. To prevent ex traneous events from biasi ng the results 
of the analysis, observations were el iminated when certain finn-related announcements were 
made within 3 days of the annual ACS I score announcements. The Wall Street JOl/rnal was 
scanned for evidence of merger announcements, spin-offs, stock splits, CEO or CFO changes, 
layoffs, restructurings, earnin gs announcements, and lawsuits. In cases wherc any of the 
prcceding announcements were found, the observations were eliminated from the analysis. 

The final sample consists of 76 1 announcements of ACS I scores from the 145 companies 
for the periods from 1995 to 2005 whose common stock returns arc available in the Center for 
Research in Securities Prices (CRSP) Dai ly Return File. Table I shows the number of finns and 
samples selected from each industry and the pal1ern of quarterly announcements followed by the 
ACS I each year. For each quarter, the announcement date is clustered on the same date, which 
may cause the cross-sectional correlat ion among the stock returns . Our test stat istics are 
corrected for the cross-sect ional correlat ions. 

'" 
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The behavior of stock returns around the ACS I announcement date was studied using the 
standard event-study procedures suggested by Brown and Warner ( 1980, 1985). Abnormal 
re turns for sample j on day t in the event period was calculated as the prediction error from both 
the market model and the Fama-French three factor model (1993): 

Where: 
Rjl = return on day t to firm security j 
Rlllt = return on day t to market retu rn 
Ii. P = estimated regression coefficients from the market modeL 

ARj t = Rj~ - al - PI Rmt - s,SMBt - hj HML t 

Where: 
5MB= the difference between the average returns on the small stock 

portfolios and those on the big stock portfolios 
HML= the di fference between the average returns on hi gh ( Book 

Equity)/(Market Equity) portfolios and those on low BE/ME 
portfolios 

a, p,s,h = estimated regression coeffic ients from the Fama-French three 
factor mode1. 

The daily stock returns are obtai ned from the Center for Research in Security Prices 
(CRSP) at the University of Chicago. The factor returns for the Fama-French three factor model 
are obtained from Kenneth French ' s data library wh ich is available on the internet. The 
announcement date was defined as the first published date of ACSI scores in the Wall Street 
Journal. One of the unique features in the sample is that the announcement day for each quarter 
is the same, which entail s cross-correlation among the returns. We calculated the standard 
deviation corrected for the cross-correlation as suggested by Brown and Warner (1980, 1985) for 
determining the statistical significance of the average abnormal returns during the event period.! 
The estimation period for both model parameters runs from day -250 through day -6 with the 
announcement day defined as day O. The CRSP value weight index return was used for the 
market return in the market model estimation. 

IV. Empirical Find ings 
The behavior of common stock returns around the ACSI announcement date is studied 

using the standard event-study procedures. Table II shows the average daily market model and 
Fama-French three factor mode l adjusted re turns surrou ndin g the various ACSI announcement 
dates from 1995 to 2005. Table II shows the average abnormal returns fo r both instances where 

1 We employed the "Crude Adjustment" procedure suggested by Brown and Warner (1980. (985). 

m 
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the ACS J scores had increased or decreased by 3 or more points on a year-to-year basis.2 On the 
announcement date of score increases, the avcrage abnormal return for the sample was a +0.53 
percent for the market model and +0.43 percent for the Fama-French three factor model 
benchmark. Both results are found to be statistically signifi cant at the 5 percent level. It appears 
that on average, investors regarded the ACS J score increases as positi ve news regarding the fi nns 
in question. When we look at the instances where the ACS J scores had decreased by 3 or more 
points, the average result was a + 0.23 percent for the market model and +0. 15 for the Fama­
French benchmark. These results are found to not be statistically significant. It appears that the 
announcement of the ACS J score decreases does not have a significant impact on the stock 
prices. 

We also investigated the possibility of our results being dri ven by fiml size. From the 
CRSP database, we fou nd that 95 out of 12 1 observations where the scores changed by +3 points 
or more were from the largest companies in the deci le portfolio 10. For the samples of negati ve 
score changes. 109 out of 126 observations are from the largest decile portfolios. 3 Many of 
these large companies offer a wide range of products and services to consumers and the ACS I 
scores may renect a small proport ion of their overall product portfolios. Also, these rea ll y large 
companies have a great deal of other information being made publ ic on a regular basis. The 
ACS I announcement may simply be lost in the deluge of infonnation that occurs on a daily basis 
for these large fi rms. It may not be possible to consistently predict stock market reactions about 
cuslOmer saJi sfactioll for illd iv idual compallies. Wil li! we Illive learned from our data is Ihal 
whether the ACS I has had a positi ve or negative move from year-to-year of 3 or more poi nts. the 
adjusted return s are not always statisticall y related to the index changes. 

We further test the annou ncement effect by the industry. Table III reports the average 
dail y market mode l adjusted returns surrounding ACS I announcement dates by industry over the 
sample period. When the ACS I score increased by 3 or more points over the previous year, only 
the Department & Discount Stores industry had a statistically significant positive impact on the 
stock price. When the ACSI score changed negatively by 3 or more points, the Electric Service 
industry had a statistically significant nega ti ve effect. The result that is harder to explain is the 
statistically signifi cant + 1.43 percent change in the Gas & Electri c Service industry. Perhaps 
these larger companies had variety of business li nes that together offset infonnation from the 
negati ve ACS I announcements as mentioned above. 

The final issue that we investigated is whether there might be an "opti mal " ACS I score. 
It is possible that up to that optimal ACS I score, a fi rm would be positivel y rewarded for 
improvements in their score. An improvement in consumer sati sfaction may have more impact 
on the stock price when their score is low than when their seore is high enough. Thi s would 
mean that the stock price impact would be less when companies improve the consumer 
satisfact ion scores above the opti mal level. If a company already has a high ACS J score, they 
may be viewed as wastefu lly spending even more of the company's resources in an effort to 

1 Wc ~bu Hied many diffcrcnl :;\;urc ch ~ngcs ,tnd fuund th ~ 1 :;\;urc changes mure Ih~n ur cquallU 3 arc must 
s ignificant. 
J We also checked Ihe overlaps of the same companie s. We have OIlC company whose scores have increased 3 or 
more Ihrce diffe renl lirnes during the len years. For Ihe score decreases. t here was one compally whose evenlS ha ve 
threc freqUCllcies. 
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delight customers who are already quite happy with the products and services that the eompany 
provides. 

Table IV shows the average daily market model and Fama-French three factor model 
adj usted returns for the samples whose ACSI scores increased by 3 or more points and had index 
scores marc or less than 75. We found that when ACS I scores are less than 75 , thcre is a 
statistically significant return of +1.0% on the announcement date. However, when the ACS I 
score is higher than 75, the stock returns were only a positive 0.20 and not statistically 
significant. We al so looked at the results for samples where the ACS I scores decreased by 3 or 
more points . We found that there was no statistically significant stock price reaction on the 
announcement date for both the high or low ACSI score companies. 

V. Conclusion 
The results of this research suggest that the annou ncement affect of the ACS I is mixed. 

When ACS I scores change positi vely, the stock price reaction is positi ve. These stat isticall y 
significant positive stock price reactions are concentrated when the compan ies have ACS ] scores 
less than 75. When the score changes negati vel y, the impact is not statistically signifi cant. These 
stock price adjustments are not universal across all of the industries as just one indu stry in each 
case is responsible for the majority of the observed price react ion. 

The main conclusion of this research is that the announcement effect of ACSI score 
changes may provide only limited information to the market. ACS ] score improvements of 3 or 
more points by companies with low ACS I scores may identify companies that merit further 
considerat ion as potential investment opportunities. Certainly fu rthe r research is warranted as 
additional data on perhaps more companies becomes available in the future. 
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Table I. Industry and number of ACSI sample firms per each qua rter. 

Fi rst quarter Nu mber of fi rms 
Observations 

Uti li ties 
Electric serv ice 8 55 
Gas & electric service 16 77 
Transportat ion & warehousing 
Ai rlines 7 57 
Fixed line telephone service 5 36 
Cable & satellite TV 4 9 
Hotels 4 15 
Lim ited~service restaurants 5 33 

Second quarter 
ManufacturinglDurable goods 

Personal computers 5 32 
Maj or appliances 3 9 
Automobi les & light vehicles 16 4 1 

E-business 
News & in formation 3 6 
Portal s 3 10 

Third quarter 
Manufacturing/Durable goods 

FlM.)(! manu facturing 12 96 
Pet food 4 25 
Sofl drinks 3 18 
Apparel 5 34 
Personal care & clean ing products 5 36 

Fourth quarter 
Retail trade 

Supermarkets 6 45 
Department & discount stores 9 57 
Spec ialty retail stores 6 15 

Fi nance & insurance 
Banks 4 24 
Li fe insurance 3 7 
Property & casualty insurance 3 9 

E-commerce 
Retail 3 9 
Travel 3 6 

TOTAL 145 761 

n" 
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Table II. Average daily ma rket model and Fama French 3-factor model adjusted returns su rrou nding ACSI a nnouncement 
dates over the ~eriod 1995-2005. T-statistic is calculated after adjustin g fo r t he cross-sec tional correlation. 

Score increase ~ 3 Score decreases ~ -3 

Event Average market t-statistic Fama French 3- t-statistic Average market t-statistic Fama Frcnch 3-factor t-stati stic 
d,y mode l adjusted factor model mooel Adjusted mode l adjusted 

return (%) adjusted returns return (%) returns(%) 
(% ) 

·5 0.11 0.43 0.10 0.41 0.33 1.25 0.31 1.22 

4 -0.37* -1.43 -0.38 -1.53 -0.32* -1.24 -0.27 - 1.06 

·3 0.27 1.04 0.13 0.53 0.33 1.27 0.26 1.01 

·2 -0.01 -0.06 om 0.38 ·0.23 -0.87 -0.14 -0.56 

· 1 -0.06 -0.24 -0.1 1 -0.44 0.Q7 0.25 0.04 0.16 

0 0.53* 2.03 0.43* 1.76 0.23 0.88 0.15 0.59 

0.18 0.68 0.19 0.78 ·0.00 -0.01 0.01 0.05 

2 0.13 0.50 0.05 0.20 0. 18 0.75 0.10 0.39 

J 0.04 0.16 0.06 0.26 ·0.05 -0.20 -0.00 -0.00 

4 0.05 0.18 0.08 0.33 ·0.00 -0.00 0.01 0.03 

5 0.18 0.68 0.08 0.32 0.22 0.84 0.10 0.38 

* Significant at the 5% level. 
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Table HI. Average daily market model adjusted returns surrounding ACSI announcement dates by industry over the period 
1995-2005, N>5. T-statistic is calculated after adjusting for the cross-sectional correlation 

Score increases:;:3 
Number in Average market model 
SampleAdjusted return (%) 

First quarter 
Utilities 

Electric service II 
Gas & elcctric service 18 

Transportation & warehousing 
Airlines II 
Fixed line telephone service N/A 

Second qua rter 
Manufacturi ng/Durable goods 

Personal computers 

Third quarter 
Manufacturi ng/Durable goods 

Food manufacturing 

Fourth quarter 
Retai [ trade 

8 

II 

Supermarkets 6 
Department & discount stores 9 

* Significant at the 5% level. 
** Signi ficant at the [ level. 

-0.65 
0.92 

0.88 

0.90 

0.44 

0.90 
2. 13* 

number in 
sample 

II 
16 

13 
12 

6 

\0 

7 
10 

Score decreases::;-3 
Average market model 
Adjusted return (0;0) 

- 1.1 4* 
1.43* 

-0.05 
- 1.1 8 

0.[7 

0.32 

0.89 
0.19 



Kim ""d Wrulslad - Using n.e ACS I As An Im·""'monl Guide 

Table IV. Average daily ma r ket model and Fama French 3-factor model adjusted retu rns depending u pon the scores 0(75 
sur rounding. ACSI announcement dates over the period 1995-2005. T-statistic is calculated a fter adjusting fo r the 
cross-sectional correlation. 

Score<75 and Score changeQ3 Score75 and Score changes~3 

Event Average market t-statistic Fama French 3- t-statistic Average market t-statistic Fanta French 3- t-statistic 
d,y model adjusted factor model model Adjusted factor model 

return (%) adjusted returns return (%) adjusted rcturns (%) 
(%) 

-, -0.23 -0.58 -0.16 -0.43 0.35 1.08 0.28 0.90 

4 -0.65* -1.63 -0.68* -1.79 -0.18 -0.56 -0. 17 -0.55 

-3 0.30 0.74 0.17 0.45 0.25 0.78 0.10 0.32 

-2 .{J.(16 -0.16 0 .24 0.64 0.Q2 0.06 -0.01 -0.12 

-, 0.10 -0.24 0.10 0.26 -0. 17 -0.54 -0.25 -0.80 

0 1.00** 2.50 0.87* 2.29 0.20 0.64 0.[4 0.43 

0 .27 0.67 0.32 0.84 0.12 0.36 0.11 0.34 

2 0 .29 0.73 0.29 0.77 0.Q2 0.06 -0.12 -0.38 

3 '().34 -0.84 -0. 35 -0.93 0.30 0.93 0.35 1.11 

4 0 .49 1.2 1 0.49 1.28 -0.25 -0.78 -0.20 -0.63 

, om 0.17 0.04 0.10 0.25 0.77 0.11 0.35 
* Significant at the 5% level. 
* * Significant at the 1% Icvel. 
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