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Modern investment theory has empirically proved that stock returns can be explained by several factors such as market risk,

firm size, and book-to-market ratio. Other unknown factors affecting stock returns are also believed to still exist yet to be found.

We believe that one of such factors is the operational efficiency of firms in transforming inputs to outputs, considering the

fact that operations is a fundamental and primary function of any type of businesses. To support this belief, this study intends

to empirically study the relationship between firm efficiency and stock price performance. Firm efficiency is measured using

data envelopment analysis (DEA) with inputs and outputs obtained from financial statements. We employ cross-efficiency evaluation

to enhance the discrimination power of DEA with a secondary objective function of aggressive formulation. Using the CAPM-based

performance regression model, we test the performance of equally weighted portfolios of different sizes selected based upon

DEA cross-efficiency scores along with a buy & hold trading strategy. For the empirical test, we collect financial data of domestic
firms listed in KOSPI over the period of 2000~2016 from well-known financial databases. As a result, we find that the porfolios
with highly efficient firms included outperform the benchmark market portfolio after controlling for the market risk, which indicates

that firm efficiency plays a important role in explaining stock returns.
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<Table 1> Mean Values of Financial Data

(unit : 100 million won

Year Total Cost of Selling, general and Capital Property, plant Sales
assets goods sold administrative expenses expenditure and equipment

2000 10,430 8,084 1,081 810 5,326 9,931

2001 9,843 7,985 1,144 612 4518 9,666

2002 9,244 6,666 1,160 511 4,164 8,488

2003 9,530 6,628 1,265 605 4,154 8,624

2004 10,399 7,893 1,366 770 4,437 10,255

2005 11,125 8,318 1,407 858 4,602 10,533

2006 12,008 8,814 1,466 900 4810 11,009

2007 13,294 9,358 1,518 858 4,880 11,690

2008 15,666 11,696 1,700 1,010 5,422 14,260

2009 16,969 11,667 1,794 967 6,009 14,342

2010 18,911 13,475 2,201 1,213 6,635 16,908

2011 21,070 15,112 2,271 1,281 7,407 18,405

2012 21,934 15,891 2,453 1,260 7,699 19,333

2013 22,706 15,900 2,574 1,149 7,938 19,471

2014 23,473 15,707 2,639 1,127 8,059 19,268

2015 23,472 14,113 2,549 1,301 8,231 17,674
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<Figure 3> Investment Value Growth
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<Table 2> Monthly Excess Returns(selected)

Monthly excess returns(%)
Year/Month - -
DEA portfolio Market portfolio

2001/04 4.01 1.68
2002/04 -13.30 -13.68
2003/04 14.38 10.55
2004/04 2.16 0.78
2005/04 -5.96 -6.09
2006/04 5.92 3.82
2007/04 10.18 7.86
2008/04 1.66 2.68
2009/04 18.98 16.43
2010/04 7.82 1.28
2011/04 3.02 1.40
2012/04 -7.01 -5.60
2013/04 1.16 1.14
2014/04 3.34 1.68
2015/04 5.24 4.76
2016/04 -0.38 2.25
2017/03 -1.61 0.32
Mean 0.55 0.12
S.D. 6.96 6.49

(Mean and S.D. are calculated over the entire 192 months.)
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(STATA screen output)

Regression with Newey-West standard errors
maximom lag: 1 F( 1, 180)
Prob > F

192
1522.78
0.0000

Humber of obs

Newey-West

DER excess Coef. Std. Err. t Br|t) [95% Conf. Interval]
Market_excess 1.030968 .0264196 39.02 0.000 .9788549 1.083082
_cons .4220704 .1415687 2.98 0.003 .1428221 .7013186

<Figure 4> CAPM-based Performance Regression with
Newey-West Standard Errors
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<Table 3> Monthly Excess Returns and Regression Estimates
by Different Portfolio Sizes

Portfolio | €x cgﬂsznigltﬁr ns Regression estimates
28| \ean | SD. o P Ly
(adj.)
5% 0.44 7.27 (105322) (251.5012)*** 0.84
10% 0.43 7.03 (1(.);41)* G 118(;3) 0.90
15% 0.55 6.96 (209‘;2)” (391.'0023)*** 0.92
20% 0.54 6.89 (306411) 5 619(;3) 0.95
25% 051 6.86 (30731§ " 611%‘; 0.96
30% 0.47 6.78 (3(.).6374;*** (651.6%3)*** 0.97
35% 0.44 6.70 (309332) R 41232) 0.97
40% 0.43 6.70 (4(‘)(‘)30(;“* (791..6092)*** 0.98
45% 0.40 6.64 ( 4002;; (8112071) 0.98
50% 0.42 6.65 (40733(;” (891.4.&%1)*** 0.98
55% 0.41 6.66 (500239)“* (981.5'5%2)*** 0.99
60% 0.41 6.61 ( 50321(; (9813%1) 0.99
65% 0.41 6.58 (5(‘)'9229)“* (1051.;3‘1)*** 0.99
70% 0.40 6.60 ( 60323 a1 515071) 0.9
75% 0.38 6.59 (509296)” ( 141.;;1)*** 0.99
80% 0.36 6.56 ( 60421‘; i 2912(11) 0.9
85% 033 6.53 ( 60326(; a 3212(;(; 1.00
0% | 027 | 650 | 602185) " 519%‘; 1.00
95% 021 6.50 (501(;(; (3231_207(;“* 1.00

(, ™, and " indicate being signficant at the 10%, 5%, and 1%
levels, respectively.)
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