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i, ALY FrAF2IS dIGA AR AP TG 7
s

ZFol FY 2007~20100 7} ®o] ¥ Ho] A= AS 183} 713k
= 99 S 399 T07AFE EER o it BAGEYE As AL A

ToE s EAANAS ARREOR JUAA FEAFLYN L)
=AU 717> FY 2007~2010 4701d o2 Sk,

GAAA AEAZLAL HAAEY AAIAA Blefof s )
A AARIAE FERFEY AATAA 2D A Y@ A

FeASZH AFARe vedEEY g AARALHAA

<E 7> 9EAZA A7IE EAAY AFAE

dAAA A7 7§4=(307H) = A A%
2011 Z&wH7] 8 FY 2009, 2008, 2007, 2006

2011 &huk7]
2012 7g4t7]
2012 &huk7]
2013 “3%k7)
2013 &}ut7)
2014 “4%k7)
2015 Zuk7]

FY 2010, 2009, 2008, 2007
FY 2010, 2009, 2008, 2007
FY 2011, 2010, 2009, 2008
FY 2011, 2010, 2009, 2008
FY 2012, 2011, 2010, 2009
FY 2012, 2011, 2010, 2009
FY 2013, 2012, 2011, 2010

== N WA RN

<E 8> FLABA B3 ASPA g FAZA HQ

AAA BE5 Big 4 Non Big 4 <A
1209 40 32 48

9) I ASF=F5B0N) x A AAE
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<& 9> AETH AA(HFZHE)

I} = 127

2} Al

L da®AA= 541,055,811,703
1. deHd 474t 50,529,772,206

b A= 1,345,361,353

U REAd AT 49,184,410,853

2. A= 490,526,039,497

7h A7 A = 1'70,000,000,000

v T3] dA = 165,000,000,000

th, R 33 o X 65,526,039,497

EREE R = P s 45,000,000,000

ab, 7] bl A = 45,000,000,000

II. f71=4 301,886,909,356
1. @7 54 32,319,119,610

7F 4 32,319,119,610

2. M=7ls54 269,567,789,746

7t 4 20,913,457,836

U A=A 247,793,706,471

o} 3] AL -

I il 1,000
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vt 7| =t s 5 860,624,439
3 AEHA L FEAT -
L &A1+ 875,300,971,859
1. &lol & 16,823,880,970
gETdw (3,980,185,727)
ol A &)=< -
2. dAagRg = 3,748,008,121
fETd e (18,740,038)
3. iR g U E 884,935,066,479
B = (151,513,497,771)
ol A& -t 5 <] (3,068,377,104)
4. THEFNE 78,085,458,870
ETda (27,248,091,729)
ol A& -t <] (99,064,706)
5 71t &A1 123,077,352,714
NEFTd e (45,186,169,066)
ol A& o) 5] (254,669,154)
IV. 322 10,102,345,313
1. B4 6,987,334,058
2. A& 3,032,441,415
A7V A A (1,418,393,369)
3. A 398,665,310
A7V A A (325,338,338)
4. 7)€}o] 58 22k 6,574,574,637
A7V A A (5,146,938,400)
V. 71EpARAE 162,100,276,922
1. T3 A4k 704,506,695
7}, 7)akn) 339,778,751
L. 71 EFO) 58 2pAL 364,727,944
2. H| )& A} 130,531,185,500
7h AR EA 82,394,065,164
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oAl e E 48,137,120,336

3 REE 11,240,157,484

4. v 19,333,750

5. WF59 16,851,365,926

6. WA A B 356,069,110

7. e -

8 A& 17,052,652

9. o] A=A -

10. =2} A}AE 1,145,041,451

11. FFApAat 702,453,254

7}, e A 1,671,411,161

NEFTd e (968,957,907)

U FHddoa s -

12. 13 Sy =s g4 533,111,100

) A} = Al 1,890,446,315,153
5 2l

L o 45 1,692,749,729,216
1. d¢F 1,692,576,554,441

7b BEd 9,655,690,138

L dhdw 4,193,594

= e ] 33,448,480

ok A "l w 771,354,357

I P = 1,623,889,717,393

LI P RS =y 58,221,100,479

Ab ZHA 7 A = 190,000

of, TLEAS-U A F 860,000

2. FAFdTFE 173,174,775

IL 2] 5= 84,783,103,796
1. AR 85,000,000,000

A k9l o A (216,896,204)

L. 7] Ep5-=) 143,741,874,945
1. 459535 713,770,475

_2’]_



AR A= (186,140,069)

2. 71 et H-Al 78,981,769,868

3. v AEE -

4. WA EH & 60,009,185,089

5 A9 767,228 711

6. THESTH 1,203,961,122

7. 753 2,252,099,749

7t FFAA 556,259,300

L 7] EFR A 1,695,839,949

n A ES A 1,921,274,707,957
2} =

L A= 139,800,000,000
1. REFAEF 119,800,000,000

2. SAFAEE 20,000,000,000

I I ! -
1. FA e 2= -

2. Fo| A REHAE A -

I 7]e}E &L FA (2,487,339,064)
1. =7t s5dg 74 (4,149,643,976)

2. A EHAEH -

3. AAHAH 7Fo] o 1,662,304,912

IV. o] o= (168,141,053,740)
1. HAAEH 13,995,370,429

2. HAFEol g (182,136,424,169)

2} 2 % 7l (30,328,392,804)
o4 2 R 2 3 1,890,446,315,153

_22_



<E 10> AEZFTH A (ELALA)

¥} Z A|127)
L 9459 168,186,975,738
(1) o] &9 128,173,902,345
1. Ao A} 19,353,934,963
2. M=7ks o)A} 11,123,250,648
3. dEwol#k 97,585,708,463
7h oS Es 2,716,640,096
L o A e E g Eol A} 535,724,763
= o e = Rt 87,776,732,660
gt FFEE N =R 6,556,610,944
4. 7)efo] 249 111,008,271
7h Sd Aol T ol A} 13,552
v g o)At 87,017,207
= S e b 23,977,512
(2) Fr7tsdE7E 2 Aol 1,692,875,936
1. @7 FA A Fo] 9 1,211,610,824
2. @753 7o) 9 96,806,797
3. WErbsEdAA Y 384,458,315
) d=AAH7E L Aol 18,726,162,210
1. gEAAA =] Y 18,726,162,210
@) FFE5Y 2,004,272,691
1. 5555 16,488,000
2. e R 1,987,784,691
5) s 1,225,725,188
1. ©7) el SA G5 617,884,050
2. E7bssdAm g = 607,841,138
6) 71EtE A2 16,364,037,368
1. 7] et & A A2 4-o] 9] 16,362,429,368
2. 71etd 459 1,607,500
IL F4gv & 331,907,629,817
(1) o] AH] & 102,619,641,775
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1. oFaol= 95,092,617,745
7} B o Fol At 162,654,915
U, RZolxt 108,831
oh 2 A el ol &} 30,364,548
2k, A 7] d o] &} 91,606,879,046
uk, A7 A ol A 3,292,607,844
vk, 7HA 7] A o) A} 380
Ab 2RO A S o] 2} 2,181
2. XA g gaol At 10,823,570
3. AR o] 2k 7,451,642,504
4. 7] Efo]A}H] & 64,557,956
7h W= A ol 2t 64,557,956
(2) F7tsdaE7 9 e 28,986,721,895
1. ©7)vlel] SAA 24 5,373,390,381
2. @7 FAsg 7hEA 14,477,262,501
3 MlErbe S AA EEA 1,777,137,934
4, M\ =7 e S AEEAE 7,358,931,079
3 dE=AdF7E 9 A& 128,017,775,273
1. =47 117,084,258,202
2. EAAA EE 10,933,517,071
(4) & Eu & 5,499,031,900
1. $eATTTE 42,438 485
2. 7B TR 5,456,593,415
(5) vfn] el FeEjH] 15,005,589,450
1. A7y 7,669,746,493
2. 7] 7,335,842,957
(6) 71Etd & 51,778,869,524
1. derids 10,302,425,000
2. 71et g 4 Fn & 41,476,444,524
I g4 (163,720,654,079)
IV. 94949 3,408,609,456
(1) FZAEA o] 9 60,812
- 24 -
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H] G 58 A AEA i o] ©] 1,667,646,832
FaAdd = 538,442,248
A o] 9 -
ZFel 1,202,459,564
SRS 3,002,413,973
PR A EEA 6,000
H] -8 A AE A =2 844,687,365
H] -8 AR Ak A& 1,036,837,958
7] 30,000
(5) FrdEd 1,033,428,715
6) #&A 87,423,935
VL A §A e (163,314,458,596)
VIL A &(EY) 19,105,558,553
VI 3784 (182,420,017,149)
.
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oA BAAeR fo3 oz B vk HAS A% FAe

23 21,

o, FrAS2He AvAxe AE AMAE o AA BSH et
e Exo wE ZHEe Aol Y HTS #I8l Nigrini(1996)9]

B 7 BABE AT sgho] 2580140l W 1% Fel5E, 1.960]4k0]

Ip (k) — b(k) — ﬁ
2= a0
N

pk) © AA FSHE v]E, bk : WEZ ZOHIE HE, N=3A 3

FH
e
&

% A 2 ) 8}



FHAA FEZAFYGIADe EAGEH = IAAAL ofd id
Axt A et EGAAA ] IR, T AGIAE AR 5
oty A A I AFZA AT LHEAN F 1L74TH, EAAEAA
A F 2207708 AR SRS A mdo]l FEEAY 4 A=
VNETAHS <& 11> <% 12>9 #2r}

<E 11> AFZHE AAFEE 7|&FSAF

Al N 23k ol gt ot FEHA
A5 2 AXF | 120 8919 701,452 155,262 145,293
il 119 321 1,059,447 190,748 194,494
&A1 120 104,240 4,216,459 944,612 849,055
& Ak 120 1,258 933,418 33,970 86,795
7) A4 120 4,383 550,550 87,425 93,115
22k 7 120 138,651 5,719,440 1,405,296 1,153,557
of 4= 4] 120 127,737 5,027,609 1,259,400 1,017,583
A} - 9% 1,500 314,536 42,876 58,875
7] EF - 120 4,109 293,848 61,111 52,079
L e 120 131,846 5,548,324 1,354,453 1,107,826
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AR T N 2 23k # o %t 3t F+AA
A2 120 4,035 382,680 55,513 60,482
A ol & 63 57 131,453 12,393 19,390
A2 (+) 4 368 6,000 3,156 2,758
AR 2 (-) 48 4 82,554 9,045 17,399
ZEREEERIARY Y | 61 10 32,276 6,332 7,806
ZEREERYEAR ) | 37 5 12,303 1,120 2,188
ole]JolF(+) | 56 979 279,638 73,587 68,690
ole]dolw(-) | 64 759 410,685 83,980 97,809
A2 Z A (+) 9% 302 316,778 83,287 83,591
AHRZ A (-) 24 448 397,962 78,937 111,997
AA #=3L | 1,747

<E 12> €A AARAFJEE 7|&FTAHF

(9] - Ward)

AR I N H 23k # o g 3t F+AA
o] 2= 120 10,488 502,286 113,788 100,414
a7kl | 114 22 312,030 11,894 33,453
g7 Eele] | 64 0 52,064 6,198 9,490
FrEE5Y 120 22 163,796 10,126 21,769
LA R=a 86 4 53,560 966 5,726
71Etd A4 65 0 72,905 8,985 13,777
FATAEA 120 11,434 591,302 138,487 120,195
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AR 5 N H 27k # oj o4t F+A
o] Z}H] & 120 6,896 266,207 69,680 57,295
FIEEREES | 106 0 29,887 5917 7117
A e | 108 667 634,819 60,636 87,847
S S 120 52 61,052 5,355 9,061
o ul o FEjH] | 120 1,448 67,734 14,376 12,274
71 Ebed g H]-& 120 462 589,080 19,927 55,466
dAu & 120 10,479 965,389 169,162 162,271
d ol 43 674 79,062 16,907 17,758
ddE=A 77 275 518,411 63,701 112,138
BT 120 29 32,921 4,480 7,164
B A eH & 120 4 155,564 7,976 21,704
HelAx b g=e1e] | 48 599 97,033 18,194 20,204
WA GRS | 72 607 551,878 69,086 113,474
HeAmE- 104 3 27,194 5,073 5,908
750 9] 51 284 76,825 13,084 15,396
7l 69 1,245 551,895 70,521 113,940
A BE3k 2,207

_29_

2. AB9YH B3 ASEY

49 FEAFSPT0MANS FAES= FY 2007~2010(470) 4
bR RS EANA Y iR, TR AR IS A

t & et BAYH AeAsSE AFAE RN F 3677,
A F 488709 AR IE AR F FES FE5HA

| A= A EEA S <F 13> <F 14> 2T

Gl

Ex
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Al N gk ol %t ot FEF=HA
A5 %L dAF | 276 127 557,317 51,426 58,347
== 276 13 724,863 35,505 67,479
NESE 276 3,220 2,146,543 304,780 375,434
3 24l 276 27 193,415 11,073 20,395
A= 276 258 314,334 21,286 33,569
A2k 7 276 28,658 2,978,445 424,071 496,346
of 4= A 276 3,750 2,570,154 367,690 430,554
AR 67 880 151,662 21,429 29,248
7] B2 5 276 720 159,409 17,980 22,878
eS| 276 4,631 2,860,575 390,872 464,322
AR 276 4,000 283,000 19,340 32,052
ApEQ) o] F 82 1 78,118 3,268 10,675
A2 2 A (+) 3 25 119 71 38
AEZH(-) | 60 3 30,309 3,021 6,231
7EREEERTEARY Y | 98 1 55,028 4,796 10,345
ZEREEERTARY ) | 55 2 6,253 498 952
ol golF(+) | 211 206 378,055 25,606 37,109
oY= (-)| 65 321 259,495 32,419 52,218
AZZA(+) | 260 461 446,821 36,858 47453
ARZFAC) | 16 461 94,055 26,262 26,662
AA #AZ3k | 3677
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<E 14> AN ARG EEL VB AF

(9] - Wk

Al A 2 N H Ak o gk A3t x=HEA
o] 2} ) 276 143 393,649 38,373 55,445
SR Rele] | 263 1 57,313 1,555 5,054
Ol selel | 67 1 24,511 1,242 3,251
gm0l 272 9 12,528 1,228 1,735
W) =) 180 1 272,701 2,341 21,117
71 Ebed 9 59 91 1 8,350 727 1,812
J o 5= 0) & 7| 276 144 433,010 43,132 64,061
SEES 276 73 160,130 20,067 24,452
IR | 209 1 28,345 1,034 2,395
OEAEERes | 269 3 205,508 9,917 20,718
Soaue 275 3 30,110 1,767 3,089
Ao o} gelu] | 276 493 71,536 6,033 9,133
Jergdgqule | 276 16 50,927 2,678 5,302
o Qu) &£ A 276 1,013 467,711 40,987 58,056
341 0] 9] 191 24 348,234 7,952 27,203
e 85 31 76,226 10,901 17,775
o3 4] 9] 4=9] 274 1 55,485 1,188 4,373
o3¢ o] n] & 273 1 56,095 797 3,748
Holdpzhag=ole] | 201 50 354,392 8,344 27,295
Aol paesa | 72 17 81,092 13,569 20,797
He A 236 1 83,253 1,979 6,212
& 7] <= 0] 9 201 50 271,139 6,200 20,784
P78 72 79 76,837 13,365 20,233

AA #=5%k 4,887
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2o (3070 e ATAEE QA R,

]
sw AARAE ALY A RagAs dx= gy ek ALt

3 7wl = ¢t vlwE Axfoltt 27k 22.830, p-value 0.004% 1% 2
H
h=|

2 w2 gar vk, A A AR

= 1,62 5%, 2= 1% welaTadAM welatlal ymA A= zE A

ol EAMCR folahn i

<& 15> AAAY ¢ HEZH(ILEA, AFSHE)

b | BEAE | azuE | AdAE | Amas | 2@
1 569 0.326 525.899 0.301 2.222
2 350 0.200 307.629 0.176 2.630"
3 208 0.119 218.270 0.125 0.707
4 156 0.089 169.302 0.097 1.035
5 124 0.071 138.327 0.079 1.225
6 90 0.052 116.962 0.067 2.533™
7 83 0.048 101.309 0.058 1.823™
8 82 0.047 89.359 0.051 0.745
9 85 0.049 79.943 0.046 0.522

A | L

%= 22830 (df=8, p-value =0.004)

%, o, r ZH2ZE 1%, 5%, 10% F9]5F
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<I¥E 2> AAAET EX(ILAA, AFLHR)
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e Genford expecied  e——p=—Actual

2) AFFHE AT HS
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AFFHE AN AT A 54, Ad
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A e Ao® vhthh, dEAlde]l WEE WAL Holu: Qe

10) FE7tA(HEAAE 7D ZA-gE=FFH) 7T

11) AAYEy AsAZzoaxhe fEAH *=13592, p-value =0.093, -3 2}k
48.267, p-value =0.000°1t}. JAARA HEzAF2Y g vEAd2S A
¥= HAS ugit
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o
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0.002
0.018
0.427
0.001
0.063

FEFELAF

24.064
18.483
8.062
26.122
14.823

RE R
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AAkE] ZAE
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A
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it

174

A
54 FEAF LYl

s

£ A dzAS2] AL} 58(2005)

3}

AFFomA 27 ol e FEAFLGo] AD

=

AFGHE FA, A2 AL CF
[e=]

‘IIllHIlI
EXER
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16.00
14.00
12.00
10.00
B8.00
.00
4.00
2.00
0.00
THA

=

[}
2014).

el

1774

=

o

o
=

671 Al

=2

[¢)

[e=]
=

22 BEvtE, A, v A

=
=

) ﬂ—%?

F

-

eae
Apel e,

ol

o))

17>3 <% 18>

<3

ol 1%, 5%°ll A

oF

_35_



<E 17> AAALY F =2 A L, AFSHR)

.
2

- BENE wHSHl & ZIq Rl = 7|t Bl & Z-3%k
2]
1 306 0.303 303.739 0.301 0.121
2 225 0.223 177.675 0.176 3.870"
3 123 0.122 126.064 0.125 0.244
4 89 0.088 97.782 0.097 0.881
5 83 0.082 79.893 0.079 0.304
6 48 0.048 67.553 0.067 2.400™
7 42 0.042 58.512 0.058 2157
8 48 0.048 51.610 0.051 0.444
9 45 0.045 46.172 0.046 0.101
A 1,009

x?= 24.208 (df=8, p-value =0.002)

%, ok, wex 2E2E 196, 5%, 10% 9] 55

<E 18> AAAY F NEENHAL, AFFEHE)

b | wEAE | asug | AduE | Anas |z
1 263 0.356 222.160 0.301 3.237"
2 125 0.169 129.954 0.176 0.430
3 85 0.115 92.206 0.125 0.747
4 67 0.091 71.520 0.097 0.500
5 41 0.056 58.435 0.079 2.309™
6 42 0.057 49.409 0.067 1.018
7 41 0.056 42.797 0.058 0.204
8 34 0.046 37.749 0.051 0.543
9 40 0.054 33.771 0.046 1.009

o2 738

x?= 16.455 (df=8, p-value =0.036)

%, ok, wex 2H2E 196, 59, 10% 9] 55
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<E 19> AE, HIAE B3ASFLY £X Al

) A2 K
A #HEE 50 & #HENE 58
1 306 0.303 263 0.356
2 225 0.223 125 0.169
3 123 0.122 85 0.115
4 89 0.088 67 0.091
5 83 0.082 41 0.056
6 48 0.048 42 0.057
7 42 0.042 41 0.056
8 48 0.048 34 0.046
9 45 0.045 40 0.054

A

x?= 17.573 (df=8, p-value =0.024)

=
A2 20110 LA AE 1574 AT dEE AR oAb
o]

<2 18130, p—value 0.0202.2 5% frolgolA WIX= H2S Hojylt)
201230l AAAAE 8/MAL= y?o] 24519, p-value 0.002% 1% -2l
A wlxre HAs m22 &5S gl Wi, 20139 e o] % A



| TS ol 4693, p-value=0.7900.2 WEX= HAS uf ATt

ol 2012 ol FxEAE T AZZH23AAD WA Fo] W

I
R

<I¥ 5> FEAA AZIE AFZHE &

30.00
25.00
20,00
15.00
10.00
500
o ]

<E 2002 99AA B AFHGONAD EAALA DA B w5,

sw AAAE AR A RaeAs dxs fHd ek ALt

Wb Bl A AR = (27F 7402, p-value 04942 WX = WS wE 3
A=S Akt kA, M ARAE AR E 27 5% ol el

A e UH A A sEASe BAd R folaA o,
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AAAE ¢ NE=E (L9

< 20>

7%k

1.816™

2.187"
0.080
0.171

0.690

0.448

0.001

0.231

0.357

71 n] &

0.301

0.176
0.125
0.097

0.079
0.067
0.058
0.051

0.046

7l =

664.373

388.631

275.743
213.880
174.750
147.759
127.984
112.888
100.992

0.319

0.158
0.124
0.096
0.083

0.064

0.058

0.050
0.048

704
349
274
211

184
142

128

110

105
2,207

il

7.402 (df=8, p-value =0.494)

2_

X’=

>~ =
T

t7+ 1%, 5%, 10% ]

&

)

)

*_ ockk skkk Z

el

4
@

}oolw 5

S

Ve B

A

3} 0]

%

o
ojn

k!

KeX
=

N

b

Wl =

AR 27F 6.965, p-value 0.5400.%

A

AR x*7F 11.079,

A

ol

e

0
o

p-value 0.197=

2~ B3
T

Al

A

7} 27} 10519, p-value 0.1602.=2

w

ATk <E 21>, <3FE 22>, <iE 23> 9JlA

s}9l 5}

Fol7b gles

Eoll

i
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<E 21> AAAY F IEEX(FIAA, B7I<cold)
A gzas | pzae | Agms | Ague | 2@
e %
1 301 0.325 279.055 0.301 1.536
2 158 0.170 163.235 0.176 0.408
3 125 0.135 115.819 0.125 0.862
4 86 0.093 89.836 0.097 0.370
5 68 0.073 73.400 0.079 0.596
6 54 0.058 62.063 0.067 0.994
7 42 0.045 53.757 0.058 1.582
8 48 0.052 47.416 0.051 0.013
9 45 0.049 42.420 0.046 0.327
A 927

x’= 6.965 (df=8, p—value =0.540)

%, ok, wex 2H2E 196, 5%, 10% 9] 55

<E 22> AAAY F IE=EE(F4

PR

)

Aepee | BFUE | #SuE | dEE | des | 2
1 403 0.315 385.318 0.301 1.047
2 191 0.149 225.395 0.176 2.437"
3 149 0.116 159.923 0.125 0.831
4 125 0.093 124.045 0.097 0.043
5 116 0.091 101.350 0.079 1.465
6 88 0.069 85.696 0.067 0.202
7 86 0.067 74.227 0.058 1.348
8 62 0.043 65.472 0.051 0.377
9 60 0.047 58.573 0.046 0.124

2Rl 1,280

%= 11.079 (df=8, p-value =0.197)

%, ok, wex 2b2E 196, 59, 10% 9155
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<E 23> B7IE0ld, £4 AAAY & £T v

27 G501 9] G5

Ae AN #5H & HENE #Eu g
1 301 0.325 403 0315
2 158 0.170 191 0.149
3 125 0.135 149 0.116
4 86 0.093 125 0.098
5 63 0.073 116 0.091
6 54 0.058 88 0.069
7 42 0.045 86 0.067
8 48 0.052 62 0.048
9 45 0.049 60 0.047

R 927 1,280

2= 10519 (df=8, p-value =0.160)

<E 2405 AREY AeAS2HT0MAbe] AFYHE QA E T,

TEF ARIAE AAA oA RusAE Ax= WA mebA ALt

x*7F 6.595, p-value 0.581= WX

Atk L3, JHE AR e A
gokth o, dA AW JPAA FEASSIORE 1-D x L
22.830, p-value 0.004= 1% FoFTolA WEz= WS w24 g
A M AAAE ] Al 16,2 5 Al =247 #AHez {9

& zeAFEe 7H A diddEn

i
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<E 24> AARY F NEEZAZAEY, AFLHE)

b | wEAE | azug | AdaE | Adus | 2@
1 1,153 0.314 1,106.887 0.301 1.640
2 651 0.177 647.483 0.176 0.131
3 444 0.121 459.404 0.125 0.743
4 362 0.098 356.338 0.097 0.288
5 266 0.072 291.145 0.079 1.505
6 247 0.067 246.175 0.067 0.021
7 194 0.053 213.229 0.058 1.322
8 187 0.051 188.079 0.051 0.043
9 173 0.047 168.260 0.046 0.335

A 3,677

x?= 6595 (df=8, p-value =0.581)

w, s e ZEZE 1%, 5%, 10% fr o] 5

0.35

0.5

01

0.05

<I¥ 6> AAAHF EXALIY, AFLHE)

3 4

=g Benford expected =g Actual

5
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2) AFFHE AT HS

A AN A 24 W7 EYT~FY10) &< doldte
o)

A frelst Aol U A sexbes 2z Al SAIA SR FoekA] gt

<E 25> AAARE F ¥HIZEA(BIS 5% o|A, AFAEE)

A gzww | pzas | AduE | aus | 723
e = 5

1 o84 0.324 913.325 0.301 2777
2 517 0.170 534.257 0.176 0.799
3 370 0.122 379.068 0.125 0.470
4 313 0.103 294.025 0.097 1.134
5 219 0.072 240.232 0.079 1.394
6 191 0.063 203.126 0.067 0.845
7 162 0.053 175.942 0.058 1.044
8 148 0.049 155.189 0.051 0.551
9 130 0.043 138.836 0.046 0.724

) 3,034

%= 12.068 (df=8, p-value =0.148)

x, ek Z8ZE 190 5%, 10% ol E
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A G F @uolgE BIS &l 5% olahw df
AFeRAVANE AFFUE AR HRF, FEF AGD

WA weba] AL 7)o st
vl a st Adbolt}, \*7F 22.169, p-value 0.004%2 1% oG4 WE=

<E 26> AAAFY F ¥l=EA(BIS 5% °]d, AFAEE)

b | wEAE | asug | AdaE | Adus | 2@
1 169 0.263 193.562 0.301 2.069™
2 134 0.208 113.226 0.176 2.099™
3 74 0.115 80.336 0.125 0.696
4 49 0.076 62.313 0.097 1.708
5 47 0.073 50.913 0.079 0.498
6 56 0.087 43.049 0.067 1.965™
7 32 0.050 37.288 0.058 0.808
8 39 0.061 32.889 0.051 1.004
9 43 0.067 29.424 0.046 2.468"

A 643

x’= 22.169 (df=8, p-value =0.004)

«, wor, wex ZH7 196, 5%, 10% -9l E

A
rlo
O%
[
o0
=
b
a1
X
O,
folr
Y
o
rlo

gk, BIS H]& 5% o]l s A
FA2/MAF Szl AA Ao WS Blad A3 b 17.262,
p-value 0.0162. % 5% frolFEolA MG EE Aol7h &5 &

AsAT. <E 27> ARA HF BAAAE T2 hehd Rolth
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<¥E 27> BIS H] & 5% o], o]l X vl

2 5) 5% o] 5% ©]3t
e RENRE BEH & SRS BEH &
1 984 0.324 169 0.263
2 517 0.170 134 0.208
3 370 0.122 74 0.115
4 313 0.103 49 0.076
5 219 0.072 47 0.073
6 191 0.063 56 0.087
7 162 0.053 32 0.050
8 148 0.049 39 0.061
9 130 0.043 43 0.067

SHAI 3,034 643

2= 17.262 (df=8, p-value =0.016)

F 28> AR F3AST0MAhe] EGAA A dET

r o
k1
o
I
=
rot
iR
A
o,
=
><l\.'J
N
o~
o
e}
“OJ
<
<
=5
c
D
o
ﬂ
do}
(@)
fr
=
ke
Iy
i)

7} 7.402, p-value 0.494 At}
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<E 28> AAAY F HNE=EEH(ARZIH, EJATA)

b | BEAE | azug | AdaE | Amas | 2@
1 1,503 0.308 1,471.134 0.301 0.978
2 374 0.179 860.552 0.176 0.486
3 614 0.126 610.582 0.125 0.126
4 438 0.090 473.599 0.097 1.697
5 372 0.076 386.953 0.079 0.766
6 322 0.066 327.185 0.067 0.268
7 293 0.060 283.397 0.058 0.557
8 252 0.052 249.970 0.051 0.099
9 219 0.045 223.629 0.046 0.283

A | 48T

Y?= 4.693 (df=8, p-value =0.790)

%, ok, wex 2H2E 196, 5%, 10% 9] 55

s 715 e AA A
I 27} 6.461, p-value 048722 A AT 4= &
o] zol7b gleS ol dTh <E 29>, <HE 30>, <F 31> AHF

>

O
2
k
il
I
=]
_?L
i
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<E 29> AAAY ¢ HEZHAFIY, B71<cold)

b | BEAE | azug | AdaE | Amas | 2@
1 1,122 0.309 1092.739 0.301 1.041
2 650 0.179 639.207 0.176 0.449
3 455 0.125 453.532 0.125 0.049
4 324 0.089 351.783 0.097 1.531
5 279 0.077 287.423 0.079 0.487
6 242 0.067 243.029 0.067 0.035
7 203 0.056 210.504 0.058 0.497
8 183 0.050 185.675 0.051 0.164
9 172 0.047 166.109 0.046 0.428

A 3,630

x*= 3931 (df=8, p-value =0.863)

%, ok, wex 2H2E 196, 5%, 10% 9] 55

<E 30> AAAE F NEEN (ALY, FEEA)

b | wEAE | asug | AduE | Anas |z
1 381 0.303 378.395 0.301 0.129
2 224 0.178 221.345 0.176 0.160
3 159 0.126 157.050 0.125 0.124
4 114 0.091 121.816 0.097 0.698
5 93 0.074 99.529 0.079 0.630
6 80 0.064 84.156 0.067 0.413
7 90 0.072 72.893 0.058 2.004™
8 69 0.055 64.296 0.051 0.538
9 47 0.037 57.520 0.046 1.353
A 1,257

x?= 7492 (df=8, p-value =0.485)

%, ok, wex 2H2E 196, 5%, 10% 9] 55
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<% 31> 370y, &4 AAAEY F 22X v

= A g 7)<zol 9 s

A 4 B e #Ev) 8 BEu e HEv) 8
1 1122 0.309 331 0.303
2 650 0.179 224 0.178
3 455 0.125 159 0.126
4 324 0.089 114 0.091
5 279 0.077 93 0.074
6 242 0.067 80 0.064
7 203 0.056 90 0.072
8 183 0.050 69 0.055
9 172 0.047 47 0.037
g7 3,630 1,257

x’= 6.461 (df=8, p-value =0.487)

FHAA FEASSY AAZFAIR] TR WE 2o

1) 714 3 AZ(AFAHRE)

FAFFAA MLE WAL M 94 Fee FAstarh @8, A

13) EAEFSA @AM FEE)
BIG4 10714}, NON-BIG4 8714k, &A1 127]AF
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<E 32> AAARY F HE

4 (BIG4, AF3HR)

b | BEAE | azug | AdaE | Amas | 2@
1 195 0.336 174.898 0.301 17737
2 122 0.210 102.308 0.176 2.090™
3 63 0.108 72.590 0.125 1.141
4 57 0.098 56.305 0.097 0.027
5 37 0.064 46.004 0.079 1.307
6 26 0.045 38.898 0.067 2.058™
7 25 0.043 33.692 0.058 1.454
8 28 0.048 29.718 0.051 0.229
9 28 0.048 26.587 0.046 0.181

o 581

y?= 15.832 (df=8, p-value =0.045)

% ks sk ZFZF 19

, 5%, 10% +re

>~ =
T

<E 33>2 9B A A BIGA7E obd I A AR ] FHALS
FEASFLSHENADS AFGEHE AA 2w, 2T AZSE A
2] 2 BasAEs dxs WAl upepa A 7ol =l Blagk A
oy, AT AAAE] 27t 38.333, p-value 0.0000.2 1% -2
oM Wlx= WS wE1 A s Qe 2, i A

BIG4 SAMANN S Be HEAS

AR HALE W2 A

At g+H, BIG4, NON-BIG4 3] A9

}01'

23 (1071AH <} NON-BIG4
=Y (87N H e A

o] HMEE uwd A3} \?27F 15328, p-value 0.05382 H¥o] A

A=2P (12701 A= *7F 18587, p—value 0.0172.% 5%

EE H3HE mEXA

2okt
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<E 33> AAAY F =X (NON-BIG4, A FAH %)

.
2

P BSHE wEHE | ZdYE 7t Hl & 7%k
R i
1 123 0.258 143.290 0.301 1.977
2 122 0.256 83.819 0.176 4.534"
3 73 0.153 59.471 0.125 1.806™"
4 49 0.103 46.129 0.097 0.367
5 35 0.074 37.690 0.079 0.372
6 16 0.034 31.868 0.067 2.818"
7 20 0.042 27.603 0.058 1.393
8 14 0.029 24.347 0.051 2.049™
9 24 0.050 21.782 0.046 0.377
A 476

x?= 38.333 (df=8, p-value =0.000)

*, s, oee ZVZE 196, 5%, 10% fr ol =5

<¥ 34> 3 AHES #rd E¥ v u(AFLHE)

1 7 BIG4 NON-BIG4

A2 5 #HENE 5 & 0= #5u&
1 195 0.336 123 0.258
2 122 0210 122 0.256
3 63 0.108 73 0.153
4 57 0.098 49 0.103
5 37 0.064 35 0.074
6 26 0.045 16 0.034
7 25 0.043 20 0.042
8 28 0.048 14 0.029
9 28 0.048 24 0.050

&7 581 476

x?= 15.328 (df=8, p-value =0.053)
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2) 72 3 AF(EGAAREA)

<E 3> d9B8AE W] A BIGA SAMACARE Q] RFALE
1074Ah e} &AM A e, T27F Aga=

3 (
BagA s W= HAd wmebd ALRgE 7] hil=e}l 1]

Bl =
o 2 o

o

Aztolt}, BEAA AAta] 27F 14.179, p-value 0.077% WL = W
23 Qe kA, N AAAE] SAZE T2 1%, 5 5% frolg
ol A Folstgal UHA A= zB A BAHoR FoshA] ¢kokt)

4

N

<E 35> AAAY F HNZ=EA(BIGE, £dAA)

b | wraE | azue | sdus | ddue |z

L
1 250 0.347 216.742 0.301 2.661"
2 108 0.150 126.785 0.176 1.789™
3 91 0.126 89.957 0.125 0.061
4 62 0.086 69.775 0.097 0.916
5 42 0.058 57.010 0.079 2.003*
6 52 0.072 48.204 0.067 0.491
7 41 0.057 41.753 0.058 0.040
8 43 0.060 36.828 0.051 0.960
9 31 0.043 32.947 0.046 0.258

o 720

x*= 14.179 (df=8, p-value =0.077)

%, ok, wex 2E2E 196, 5%, 10% 9] 55

¥ 36> BIG4A7F o 3| AIWHClA A TALE HEe AT A 523 (87

Aol Ee A AA HEF, FER ALRE AR 22 was

37>8 3 A 7AFel FEE(BIG4, NON-BIG4) £ AAA AA 2pg)

5 - . H kl 1_'_” i



<E 36> AAAE ¢ NE=E2A(NON-BIG4, & AALA)
A gzas | pzae | Agms | ggue | 2@
Ape] 5
1 191 0.322 178.511 0.301 1.073
2 96 0.162 104.421 0.176 0.854
3 85 0.143 74.089 0.125 1.293
4 58 0.098 57.468 0.097 0.004
5 53 0.089 46.954 0.079 0.843
6 29 0.049 39.701 0.067 1.676"
7 31 0.052 34.388 0.058 0.507
8 20 0.034 30.332 0.051 1.833
9 30 0.051 27.136 0.046 0.465
g 593
x?= 10.983 (df=8, p-value =0.203)
*, wx, e ZH7E 19, 5%, 10% 9 5F
<E 37> AW FEE FI ulW(EAA)
A7) BIG4 NON-BIG4
A #HEN = #E0 & HEN = 50 &
1 250 0.347 191 0.322
2 108 0.150 96 0.162
3 91 0.126 85 0.143
4 62 0.086 58 0.098
5 42 0.058 53 0.089
6 52 0.072 29 0.049
7 41 0.057 31 0.052
8 43 0.060 20 0.034
9 31 0.043 30 0.051
A

y?= 14.394 (df=8, p-value =0.072)
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Abstract

A Study on the Accounting
Figure Characteristics of
Mutual Savings Banks
Suspended
Using Benford’'s Law

Kim, Hyo-keun

Department of Public Enterprise Policy
The Graduate School

of Public Administration

Seoul National University

After the global financial crisis in 2008, the operations of 30 mutual
savings banks were suspended, and approximately KRW 27 trillion of
deposit insurance funds were injected for the structural adjustment of
the industry. Investigation into the causes of insolvency in these
mutual savings banks revealed numerous cases of embezzlement and

fraudulent accounting, indicating a failure of both financial
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supervisory authorities and accounting auditors to perform their
monitoring until signs of insolvency in mutual savings banks became
a reality. Therefore, this study examined the potential of using
Benford’'s Law as a new methodology for detecting internal fraud,
fraudulent accounting, and signs of insolvency in mutual savings
banks.

Benford’s law is being used to identify suspicious data selection, as
it states that the probability of the first digit of any naturally
occurring random number being ‘1’ through ‘9" is not uniform at
11.11%, but rather, the smallest number ‘1’ has the highest frequency
and the frequency decreases as the numbers get larger. This study
analyzed the reliability of the first digits of financial statements of
mutual savings banks that have been suspended for operations using
Benford’s law and compared them with those of normal operating
mutual savings banks. Additionally, the study examined whether there
are differences in the distribution of the first digits of financial
statements based on the size of accounting auditors of suspended
mutual savings banks.

The analysis results can be summarized as follows. First, the
distribution of the first digits of the balance sheets of suspended
mutual savings banks did not follow Benford’'s law. Detailed analysis
revealed that the account of loans and receivables deviated from
Benford’'s law, indicating the possibility of internal fraud and
fraudulent accounting in the loan handling process. In addition, the

extent to which affiliated mutual savings banks with equity
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relationships to suspended mutual savings banks deviated from
Benford’s law was significant, indicating a relationship with the
increase In non-performing loans, a major cause of which was the
surge In real estate loans as a result of affiliation. Second, the
distribution of the first digits of the income statements of suspended
mutual savings banks followed Benford’'s law. Third, normal
operating mutual savings banks followed Benford’s law for both
balance sheets and income statements. The peculiar point is that the
balance sheet of mutual savings banks that had fallen below the BIS
ratio of 5% (the standard for prompt corrective action) at least once
did not follow Benford's law, indicating the possibility of internal
fraud and accounting irregularities in those mutual savings banks.
Fourth, there was no difference in the distribution of the first digits
of financial statements regardless of the size of accounting auditors

(BIG4 status) of suspended mutual savings banks.
Keywords: Benford’s law, mutual savings banks, balance sheet,

income statement, first digit
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