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I Research Design

Piotroski F-score
Calculation procedure

Profitability
1. Return on Assets (1 point if it is positive in the current year, 0 otherwise); = 27[£=0| /S X4t

ol

2. Operating Cash Flow (1 point if it is positive in the current year, 0 otherwise); =gosgs
3. Change in Return of Assets (ROA) (1 point if ROA is higher in the current year compared to the previous one, O otherwise);
4. Accruals (1 point if Operating Cash Flow/Total Assets is higher than ROA in the current year, 0 otherwise); =G UASESE/SAY

Leverage, Liquidity and Source of Funds
5. Change in Leverage (long-term) ratio (1 peint if the ratic is lower this year compared to the previous one, 0 otherwise),  =Z7|Xt S/SAH4t
6. Change in Current ratio (1 point if it is higher in the current year compared to the previous one, 0 otherwise); ={SAHL /S EEX
7. Change in the number of shares (1 point if no new shares were issued during the last year); LTFFAE

Operating Efficiency

12

8. Change in Gross Margin (1 point if it is higher in the current year compared to the previous cne, 0 otherwise); TFE =0
9. Change in Asset Turnover ratic (1 point if it is higher in the current year compared to the previous one, 0 otherwise); =R S/ S4t
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I Research Design

Variable definitions
MVE Market value of equity at the end of fiscal year t Market value is calculated as the number of shares outstanding at fiscal year-end times closing share price.
ASSETS Total assets reported at the end of the fiscal year t.
BM Book value of equity at the end of fiscal year t, scaled by MVE.
ROA Net income before extraordinary items for the fiscal year preceding portfolio formation scaled by total assets at the beginning of year t.
AROA Change in annual ROA for the year preceding portfolio formation. AROA is calculated as ROA for year t less the firm's ROA for year t-1.
AMARGIN Gross margin {net sales less cost of good scld) for the year preceding portfolio formation, scaled by net sales for the year, less the firm's gross margin from year t-1.
CFO Cash flow from operations scaled by total assets at the beginning of year t.
ALIQUID Change in the firm's current ratio between the end of year t and year t-1. Current ratic is defined as total current assets divided by total current liabilities.
ALEVER Change in the firm's debt-to-assets ratio between the end of year t and year t-1.
ATURN Change in the firm's asset turnover ratio between the end of year t and year t-1. The asset turnover ratio is defined as net sales scaled by average total assets for the year.

ACCRUAL Net income before extraordinary items less cash flow from operations, scaled by total assets at the beginning of year t
Return 12- {24-) month buy-and-hold return of the firm starting at the beginning of the Raw Return fifth month after fiscal year-end.
Market-adjus! Buy-and-hold return of the firm less the buy-and-hold return on the value-weighted market index over the same investment horizon.

F_SCORE = F_ROA + F_AROA + F_CFO + F_ACCRUAL + F_AMARGIN + F_ATURN + F_ALEVER + F_aLIQUID + EQ_OFFER
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Results — Table1

Panel A: Financial Characteristics

Standard Proportion with

Variable Mean Median Deviation Positive Signal

MVE 614,300 73,107 5,224,843 n/a
ASSETS 831,678 111,434 4,979,268 n/a
BM 3.0609 1.7509 7.7903 n/a
ROA 0.0126 0.0313 0.2668 0.755
AROA -0.0062 -0.0039 0.3570 0.490
AMARGIN -0.0008 -0.0007 0.2009 0.493
CFO 0.0468 0.0473 0.1173 0.745
ALIQUID 0.0258 0.0097 18,9732 0.549
ALEVER -0.0029 0.0000 0.0925 0.296
ATURN -0.0278 -0.0101 0.3422 0.499
ACCRUAL 0.0342 0.0222 0.2532 0.643
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Results — Table1

Panel B: Buy-and-Hold Returns from a High Book-to-Market Investment Strategy

10th 25th 75th 90th Percent
Returns Mean Percentile Percentile Median Percentile Percentile Paositive
One-year returns
Raw 0.201 -0.406 -0.230 -0.003 (0.349 0.915 (0.495
Market-Adj. 0.121 -0.465 -0.262 -0.040 0.256 0.726 0.454
Two-year returns
Raw 0.345 -0.521 -0.296 0.016 0.514 1.343 0.547
Market-Adj. 0.240 -0.589 -0.347 -0.054 0.390 1.147 0.496
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Results — Table?2

Pearson / Spearman

ROA AROA AMARGIM CFO ALIQUID ALEVER ATURN ACCRUAL EQ_OFFER F_SCORE
RETUEN_12 0.032 0.023 0013 0.075 -0.025 0.020 0.048 0.024 0133 0.086
RETUEN_24 0.025 0.022 0.003 0.073 -0.011 0.028 0.046 0.021 0.138 0.084
MA_RET_12 0.018 0.014 0.006 0.054 -0.005 0012 0.035 0.017 0.097 0.067
MA_RET_24 0.024 0.010 0.001 0.066 -0.006 0.000 0.032 0.017 0.105 0.074
ROA 1.000 0.352 0.184 0.514 0.195 -0.051 0.002 -0.380 0.067 0.381
AROCA 0.666 1.000 0.461 0.167 0.112 -0.083 0.239 -0.187 0.048 0.558
AMARGIN 0.064 0.101 1.000 0.150 0.084 -0.036 0.058 -0.034 0.017 0.470
CFO 0.295 0.079 0.068 1.000 0.066 -0.063 0.063 0.471 0.105 0.540
ALIQUID 0.006 0.002 0.002 0.004 1.000 0.058 -0.039 -0.127 -0.101 0.251
ALEVER -0.421 -0.319 -0.002 0.040 0.000 1.000 -0.048 -0.016 0.056 -0.272
ATURN -0.030 -0.006 0.001 0.055 -0.012 -0.022 1.000 0.073 0.104 0.379
ACCRUAL -0.912 -0.657 -0.037 0.124 -0.004 0.454 0.054 1.000 0.001 0.163
EQ_OFFER 0.000 -0.004 0.000 0.008 0.000 0.008 0.007 0.003 1.000 0.309
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Results — Table3

Panel A: One-Year Market-Adjusted Returns

MA_RET_12 Mean 10% 25% Median 75% 90% %Positive

All Firrns 0121 -0.465 -0.262 -0.040 0.256 0.726 0.454 28,568
F_SCORE

0 0.145 -0.676 -0.374 -0.209 0.065 1.156 0.347 49
1 -0.029 -0.620 -0.408 -0.155 0171 0.666 0.369 425
2 0.137 -0.571 -0.332 -0.070 0.270 0.300 0.427 1,532
3 0.108 -0.521 -0.309 -0.077 0.238 0.781 0.421 347
4 0.102 -0.476 -0.274 -0.061 0.228 0.716 0.429 5,533
5 0.105 -0.456 -0.260 -0.032 0.259 0.722 0.464 6,638
6 0.160 -0.418 -0.233 -0.025 0.256 0.708 0.469 5,034
7 0.142 -0411 -0.213 -0.012 0.286 0.700 0.485 3,580
8 0.136 -0.424 -0.221 -0.015 0.297 0.773 0.485 1,853
9 0.096 -0431 -0.211 -0.009 0.264 0.614 0.494 453
Low Score -0.011 -0.626 -0.397 -0.158 0.171 0.688 0.367 474
t-stat/(p-value) 2697 / (0.004)

High Score 0.128 -0.427 -0.221 -0.013 0.292 0.735 0.487 2,306

t-stat/(p-value) -0.354 / (0.638)

dongguk \#£
UNIVERSITY ¥'§



Results — Table3

Panel B: One-Year Raw Returns

Mean 10% 25% Median 75% 90% %Positive M
All Firms 0.201 -0.406 -0.230 -0.003 0.349 0915 0.495 28,568
Low Score 0.044 -0.556 -0.377 -0.119 0.224 0.801 0.380 474
t-stat/(p-value) 3120/ (0.001)
High Score 0.211 -0.332 -0.193 0.028 0.385 0.943 0.530 2,306
t-stat/(p-value) -0418 / (0.662)

Panel C: Two-Year Market-Adjusted Returns

Mean 10% 25% Median 75% 90% %Positive M
All Firms 0.240 -0.589 -0.347 -0.054 0.390 1.147 0457 26,517
Low Score 0.084 -0.758 -0.495 -0.162 0.275 1.107 0.387 437
t-stat/(p-value) 0.815 / (0.208)
High Score 0.243 -0.517 -0.299 -0.015 0.428 1.213 0.438 2,187

t-stat/(p-value)

-0.042 / (0.517)
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Results — Table4

Small Firms Medium Firms Large Firms

MA RET 12 Mean Median Mean Median Mean Median M
All Firms 0.245 0.010 8,378 0110 -0.031 8,377 0.021 -0.073 8,377
F_SCORE
0 0.003 -0.129 14 0.375 -0.217 16 0.129 -0.209 17
1 0.041 -0.077 147 -0.041 -0.155 150 -0.124 -0.200 100
2 0.179 -0.039 457 0.204 -0.044 523 0.002 -0.132 407
3 0.228 -0.040 972 0.081 -0.079 1,036 0.003 -0.114 820
4 0.200 -0.022 1,503 0106 -0.045 1,553 0.022 -0.086 1,451
5 0.219 0.009 1,696 0110 0.002 1,778 0.008 -0.070 1,918
6 0.357 0.026 1,501 0126 -0.013 1,591 0.027 -0.060 1,744
7 0.299 0.067 1,229 0108 -0.005 1,046 0.026 -0.049 1,200
8 0.199 0.031 686 0.093 -0.032 552 0.089 -0.043 578
9 0.187 0.061 173 0.039 -0.054 132 0.045 -0.053 142
Low Score 0.038 -0.077 161 -0.001 -0.158 166 -0.087 -0.203 117
t-stat/(p-value) 1.710 / (0.044) 1.549 / (0.061) 2.140 / (0.016)
High Score 0.197 0.040 859 0.083 -0.038 684 0.080 -0.045 720
t-stat/(p-value) 0.965 / (0.167) 0.801 / {(0.212) -3.007 / (0.999)
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Results — Table5

GAAP IFRS

MA RET 12 Mean Median Mean Median N
All Firms 0.158 -0.029 13,304 0.088 -0.049 15,264
F_SCORE
0 0.296 -0.234 16 0.072 -0.190 33
1 -0.014 -0.170 166 -0.038 -0.139 259
2 0.129 -0.057 609 0.142 -0.074 923
3 0.134 -0.075 1,515 0.088 -0.078 1,956
4 0124 -0.059 2,598 0.082 -0.062 2,935
5 0.128 -0.031 3170 0.083 -0.033 3,468
B 0.237 -0.007 2,271 (0.098 -0.031 2,763
7 0.207 0.020 1,745 0.085 -0.037 1,835
8 077 0.029 064 0.092 -0.041 889
9 0.109 0.032 250 0.080 -0.043 203
Low Score 0.013 -0.177 182 -0.026 -0.146 292

1.528 / (0.063) 2.350 / (0.009)
High Score 0.163 0.030 1,214 0.089 -0.041 1,092

-0.152 / (0.560) -0.046 / (0.519)
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Results — Table6

GAAP IFRS
MA RET 12 Small Firms Medium Firms Large Firms Small Firms Medium Firms Large Firms
All Firms 0.258 0107 0.042 0.219 0111 0.013
F SCORE
0 0.164 0.871 0187 -0.158 0.150 0122
1 -0.055 0.142 -0.235 0.184 -0.099 -0.093
2 0.216 0107 0.019 0125 0.243 -0.003
3 0.235 0.076 -0.032 0.216 0.084 0.015
4 0.210 0.094 0.022 0.181 0112 0.021
5 0.235 0.079 0.013 0.185 0126 0.006
B 0.387 0,141 0.055 0.288 0118 0.016
7 0.296 0126 0.096 0.308 0.096 -0.006
8 0.208 0.136 0.106 0173 0.066 0.079
9 0.138 0.039 0122 0.368 0.040 -0.004
Low Score -0.039 0.231 -0.199 0.148 -0.077 -0.058
t-stat/(p-value) 1.518 / (0.065) 2445 / (0.007) 1.859 7 (0.032) 2.789 / (0.003) 1.910 7 (0.028) 2.692 / (0.004)
High Score 0.193 0.116 0.109 0.208 0.061 0.063
t-stat/(p-value) -0.053 / (0.521) 0.252 / (0.400) -0.884 7 (0.812) 0.231 /(0409  -0.153 /(0.561)  -0.540 / (0.706)

dongguk \#£
UNIVERSITY ¥'§



Conclusions
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