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Abstract Academic and empirical studies have been conducted to find alpha, the excess return of the
stock market. In addition to research on traditional value investing, there are also empirical investing
strategies such as Greenblatt's magic formula. Overseas studies have revealed that a magic formula
produces statistically significant alpha, but no investigation applied it to a domestic market. In this
study, we used GP/A (Gross Profit Per Assets) instead of ROC (Return on Capital), which is the rate of
return on capital applied to the existing magic formula, to create an improved magic formula, and this
magic formula and the improved magic formula. The following results were obtained by our empirical
analysis. First, the improved magic formula had a better performance than the benchmark KOSPI, but
the alpha coefficient was not statistically significant. Second, as a result of dividing all stocks into five
quintiles based on market capitalization, we not only revealed excellent investment performance even
under risk control, but also found statistically significant alpha coefficients in the 1st to 3rd quintiles
of small stocks. In addition, the improved magic formula showed superior returns and higher alpha

statistical significance compared to the existing magic formula in all analysis sections.
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Table 1. Summary statistics on return(%)

Year | Number Average return Standard deviation
2004 850 40.88 106.23
2005 900 70.36 187.52
2006 972 11.60 53.91
2007 1,033 13.59 67.75
2008 1,098 -26.56 34.07
2009 1,129 49.97 87.05
2010 1,196 14.02 61.06
2011 1,282 12.67 61.35
2012 1,351 14.41 57.63
2013 1,382 5.91 43.52
2014 1,434 32.31 93.78
2015 1,484 16.21 61.97
2016 1,568 3.40 42.11
2017 1,638 13.94 62.35
2018 1,744 -8.43 36.58
2019 1,815 -24.18 42.81
2020 1,880 98.69 123.51
2021 1,955 5.76 49.53
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Fig. 1. All stock backtest analysis graph
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1.48, AAS] Lol A4 12 0.0068%A4 SAXHS=Z

5% ol A FoJet (9] Fe vErich ZHAE mhy
A2 =9E 1027.91%, MDD -49.62%, FWHXA;
88.57%, AFZH|E 2.58, AHHU[SL 1.57, AAl] L}
9] Alo+= 0.00712A4 BAHLE 5% oA oIt
(H9] g2 YErlth. 843 £44] fARE S5
B o #2HA &, WsAo] ZoW InkE 913o] &
Tt wetelo, olg QPgHQl FAleka Walth. o]
Ew $ol8L W MRt o] Aprslgols, W

o] & tf EriekE AREH|go] bW o £2 4}
s weith E3 grulgo] (19 o] e AL
Hlx|uk=2l KOSPI9] 9 EHT} o 12 Fxjek= olu]
olch. Al L] A7t (+)2] FholHA BAK =
oottt Quls FAREE Q7L A2 2349
2 s 9 & Qltk= oujo|B g, ols RAVJIHE
Ao Slof Fa3%t A Ho|tt.

SHAYE Hot JdstA of2] 845 AR &

A 20959 RS A5k 3890 = 4301
oA Lute] A= (9] g2 UERieH AR

4.2 A7IEY
3}

12231 20%) CHA 4018 24

Table 32 Q47|17 A7IEH 71 A 589 5 1
9], & A7 okl 20%71A19] TIAERA AFF
S 1‘41 fo 2 whHZAlT JhAE vhHFAlS 283t o
|AE EXZslolt. npHEale FH4QlE 4424.27%,
MDD -57.60%, ¥&H2} 110.82%, AFZH]E 3.52, &
Hulg 2.72, AAS] gute] Al 0.01372A4 1%5+E
oA BAHCRE FOFt (19 g UEHL, 3890 &
o] guto] Al 0.01392A4 1%5=olA SAH L
2 R9gt (9] S e, 49271 29| Yt
Al 0.01412A] 1%50lA BAZHCE Feft (He]
S Uik s epEEAle =3401E 10130.52%,
MDD -62.03%, FZHX} 118.28%, AFZHIE 4.06, &
Hulg 3.31, WA guto] Alg= 0.01792A4 1%5+E
oA BAHCZ Fogt (19 FHE e, 3890 &
o] guto] A= 0.01672A 1%5=0lA BAZHC
2§ (DY #E Herlon, 4821 BFo] dute]
AL 0.01682A4 1%FE0A BAHCZ (o3t (+)
9] S HeRlth AFFE FANSCRE 4% 2
oAt olg3t Adl= FHold FA FIr &R £FF
9] ¥2 AF gt BAdo] ozt REER| QI 79
Stths Ag UEhdch =3 RAE nPEEAl2 712 at
HFA T DA Hold ZIE YepiT

Ao
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Table 3. 1st quintile stock backtest analysis results

[oXe) o}o}- Al O
2 I3t odolet. shd AhAE phEEA 71 vhY Portfolio MF IMF KOSPI
SAET FHold 4oE yErh Return 4424.27% | 10130.52% | 212.39%
29 dA+=3 29 SeolAe 9E 2 & B4 MDD -57.60% -62.03% -54.54%
o7 [oJst dupr} AL R] Yol Al7FEdS 5529 Standard Deviation| 110.82% 118.28% 83.49%
2 o] 271F el AulE AL =351tk Sharpe Ratio 3.52 4.06 1.34
Information Ratio 2.72 3.31 0.00
Jensen's Alpha 0.0137" 0.0179"
Table 2. All stock backtest analysis results Coef.(t-stats) (3.88) (4.39)
3F-M's Alpha 0.0139" 0.0167 "
Portfolio MF IMF KOSPI Coef.(t-stats) (3.51) (3.62)
Return 980.35% 1027.91% | 212.39% 4F-M's Alpha 0.0141° 0.0168"
Coef.(t-stats) (3.55) (3.64)
MDD -50.34% -49.62% -54.54%
Standard Deviation 94.79% 88.57% 83.49%
Sharpe Ratio 2.42 258 1.34 4.3 AN715Y 222((GH 20%~40%) CHA 2=
Information Ratio 1.48 1.57 0.00 E*—-! 4J_'-I'
Jensen's Alpha 0.0068" 0.0071" . - = s cHo]l = ~Ho] =
Coef.(i-stats) 2.32) (2.47) Table 4= A7FE9 71E AA 529 5 229 =
3F-M's Alpha -0.0050 -0.0028 A71ENH 519 20%0lA] 40%71A1 Q) 71FERA] HAE
Coef.(t-stats) (-1.28) (-0.73) =
4F-M's Alpha ~0.0053 -0.0034 Fe oPUA A AFFES e nhHEA
Coef.(t-stats) (-1.34) (-0.87) RAE tPE TS ALt g AE B4 ATlolct upd
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ZAL =A50F 1763.91%, MDD -51.55%, E3&H
2} 105.96%, AFZH|E 2.78, ARHE 1.94, AAQ &

o] Al 0.00952A4 1%5ENA EAHoE {9
g (19 FHE YERSIAL, 3821 B39 gute] Al
0.00972A 1%FEolA BARCE §938 (H9] 3=
e, 4891 B9l duto] Al 0.0096°.2
A 1%520A BAZHeZ G5 (1)) gk YeRdt)
A" rhHFA2 =ASQlE 2848.32%, MDD -
53.43%, EZWA} 110.32%, AFZHE 3.13, FHHEE
2.32, AAQ guto] ALE 0.01202A4 1%5FENA 5
AFoE Fogt (1) FHE YERHIL, 389 2g9
Yuto] Ag= 0.01278A4 1%5F0A BAZcg &
o3t (1) 7S UEMIY, 4891 Bg9] dute] A
£ 0.0126024 1%FE00M BAZLE 93t (1Y

ofatal Itk el TREAIL ASolE 988.66%,
MDD -47.99%, ZFHA} 92.75%, AF=LHE 2.47, &
BRI 151, A9 dute] A%t 0.006824] 5%4F
oM BAHOE GO (19 e verfglL, 38¢)
wyo] gvt Ao} 409 wHe] A AsL BT
0.0066.° (H)2] ghe LT 5% 42004 BAH L.
2 folsteict. nhE AT AAE rP Ry R 129
o} 2R goINE gBe 2T L BAHoR fo
SHAIEr 3RS0 HPEBALS BAKCR G5k o
AL AT HPEF AR SIStk g 3EelolA
AR BPEE A 23575 TR 7|E uhEE
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Table 5. 3rd quintile stock backtest analysis results

e YR 1299 rEIRAR AYSFE BATA Portfolio MF IMF KOSPI
o= EAS ZAdo|A|Rt o]t Aite FHold £AF 4 Return 630.07% 988.66% 212.39%
It GA] AR B2 A gt BAfo] ofak= MDD -49.63% -47.99% -54.54%
7;1% H—ﬂ—ﬁq— _‘EF_—?_]_' 7H/ﬂ‘ﬂ_ D]—t]g:g—ﬂ—g— 7]%— U]—tgﬁg—é]' Standard Deviation 96.63% 92.75% 83.49%
EQ— Pr:,]oﬁd- /Kéfq.% L]'ﬂ"}’]iq’ Sharpe Ratio 1.99 2.47 1.34
Information Ratio 1.07 1.51 0.00
*s Alphz 0.0049" 0.0068"
Table 4. 2nd quintile stock backtest analysis results J?j:g ([stt;zs)d (1468? 2.39)
— 3F-M's Alpha 0.0044 0.0066"
Portfolio MF IMF KOSPI Coef.(t-stats) (1.46) 2.22)
Return 1763.91% 2848.32% 212.39% 4H/fl‘s Alpha 0-0244 0.0066
Coef.(t- 1. 2.21
MDD 5155% | -53.43% | -54.54% ok st LD (22D
Standard Deviation 105.96% 110.32% 83.49%
Sharpe Ratio 2.78 3.13 1.34 45 A|7|'—’5;<—°—|H 4—E—$—|(§-?—| 20%~40%) CHAN QS
Information Ratio 1.94 2.32 0.00 —E—*_"l 7241'."
Jensen's Alpha 0.0095" 0.0120" _ _
Coef.(t-stats) 2.70) 6.13) Table 62 A7 7|& AA 589 § 489, &
3F-M's Alpha 0.0097 0.0127 A7FE ARl 20%clA 40%7HA9) 7SN 2
Coef.(t-stats) (2.70) (3.25) = -
4F-M's Alpha 0.0096 0.0126" FEE o2 A jAE vhEEAE 285
Coef.(i-stats) 2.69) (3.24) WE|AE BT mPHEA2 729 E 206.23%,

4.4 N7HEY 329I(59] 40%~60%) i 42

=
=4 20

mn

Table 5= AI7ISd 71& A 5&E9 5 329,
A7HEd ot9] 40%°14 60%7HA9] 7| AE=A STt
o] FAES o R upigAT /A vy
G5 W AE AT} nhHTAL R4
630.07%, MDD —49.63%, BZFH2} 96.63%, AFZH|E
1.99, ZEHE 1.07, WA duk9] A== 0.00492
Al 10%0lA BAFCRE |3t (+)9] FH2 YR
AL, 3821 29| gut Al5=et 4891 BFPo] g} AL
= E5F 0.00442 (+)9] g2 YR BAH=E &
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MDD -55.28%, EZHA} 93.25%, AFZH|E 1.10, &
HHlE 0.14, A9 duto] Al5=et 3821 BF 9 Uz}
A%, 480 BP9 gt Alg= 242} 0.0009, 0.0005,
0.00042 (+)9] #= UeAAT BAH R Kofstdl
Ak AAAE vPHEAE F84=9E 276.31%, MDD
-55.83%, EZWA} 92.42%, AFZH]E 1.32, JEH]ES
0.35, AA9] gut] A=t 3991 BFPo] L} AL, 4
821 B9l &1} AL= 742} 0.0020, 0.0031, 0.0028
2 (Y FE JetiA e BAH0=E folohdl oottt
AR F8E ol =8I ET AFTHE 5
0= RIS wf 4EFoNA 9] npEF4] 9 AMH vt
HEA2 X ekl KOSPI thH] £ A1kE YEiA]

HO 1
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Table 6. 4th quintile stock backtest analysis results

Portfolio MF IMF KOSPI
Return 206.23% 276.31% 212.39%
MDD -55.28% -55.83% -54.54%

Standard Deviation 93.25% 92.42% 83.49%
Sharpe Ratio 1.10 1.32 1.34
Information Ratio 0.14 0.35 0.00
Jensen's Alpha 0.0009 0.0020
Coef.(t-stats) 0.33) (0.68)
3F-M's Alpha 0.0005 0.0031
Coef.(t-stats) 0.18) (0.99)
4F-M's Alpha 0.0004 0.0028
Coef.(t-stats) (0.13) (0.90)
4.6 N7t5Y 5220(M9 20%) CHA Qs 24

A

Table 72 A7 71& A 589 5 529,
A7 A9 20%7HA1 9] 71HERA HBFES
o= mpiZA AAE nPEEAE F85 WY AE
AAgtolt}, npHFAE FH459F 339.54%, MDD -
43.98%, BZWA} 78.90%, AFLH]E 1.59, FHu|E
0.47, AAC] dxto] A=l 3821 RFP 9 Ut A=
Z}7} 0.0022, 0.00042 (H)9] S JeRdAEL 4891
g9l g} A4 -0.0003% 2318 ()2 g et
wWor ol BF BAHCR [ooiA|m ottt A
o upHEAS =240lE 375.48%, MDD —34.96%,
HEHER}F 69.53%, AFZH[E 1.82, FEHE 0.54, AAl
9] dzto] Alg=e} 3821 BP9 Uut A, 4871 BP9
Y3} A4E 22 0.0028, 0.0018, 0.0011F (H)9] g
< YEPIATE BAHCR [oJ5k7l ookt

1=}

gL

Table 7. 5th quintile stock backtest analysis results

Portfolio MF IMF KOSPI
Return 339.54% 375.48% 212.39%
MDD -43.98% -34.96% -54.54%

Standard Deviation 78.90% 69.53% 83.49%
Sharpe Ratio 1.59 1.82 1.34
Information Ratio 0.47 0.54 0.00
Jensen's Alpha 0.0022 0.0028
Coef.(t-stats) (1.13) (1.47)
3F-M's Alpha 0.0004 0.0018
Coef.(t-stats) (0.20) (0.86)
4F-M's Alpha -0.0003 0.0011
Coef.(t-stats) (-0.15) (0.57)
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