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ToR ATEYS Welrta vk WEEHAS o]ggt Hxo AFEE Feo=
Carslaw(1988)¢] A= <EA i, HATA-ZAWE200D)Y A7 =l A9
Alzebal B 5 dvh (HA-S 2018+ 2019)

olgtoll M= WA o] o IAFA ] AsFE MEEWH o] AdPA ot
AFAZ T2 WEx=gz =9 AgATE ALY HERE FFHate] o

Bz gk}

o 72} A= | AFA 9 ARG A Region
Carslaw 1988 oz} abol o) (EAAE ) o
o]} &4, E7d o], FHo]
Thomas 1989 re N A], Tl USA
(EA A2 FA])

Nigrini 1996 o) 2 Y oA H| & (EAAE] FA]) USA
Kinnunen and Koskela | 2003 ol =EA(EAAE F=A) Worldwide
Das and Zhang 2003 FEold(EAAE FA) USA

o 911 2] ) A Z A z 1
Skousen et al. 2004 11 }aﬂiﬂﬁ]—iﬁ-,—% Az, e Japan
Aono and Guan 2008 ol (EA AR FA]) USA
ordt mes. | 2009 EERICE PRI USA
Jordan and Clark 2011 ol (EAMAE] FX]) USA

dole, Mo, Frlsold,
Michael et al.(2012) 2012 KOR
st et a Fggolo| (AR, EAAE F4)
Klaus Henselmann et 5013 | 3g71919) 257 A#AE F2RAA F4) | Germany
Ramesh Chandra Das et S EAAE, 1A, de 5 .

al 2016 x = = India

. AAAE, EAAE, AFAE FA)

2-15>% @A o]9] T IAFA AsFEE ME=HHS 483 A
At E=o|tH(Geyer & Christoph 2014; AL 2018). @AY ]9 =# =g
T w¥x= BX A9Carslaw 1983; Thomas 1989; Nigrini 1996 ¢ t©4)7}
i tolm, Ax R A2 73 AT (Michael et al. 2012 ), 3A, =4 %
A F2g 4% A7 (Ramesh Chandra Das et al. 2016 €]), A, S, A A=}z
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a3 YA &g =3 A (Skousen et al. 2004 9])%= ¥HEF I Qlth ool o
M =S AYEd oy 2,
Carslaw(1988)= WMEZERHS o] &3k Hxo A2 dEA doy. wdA=
719e Ao m MxeyAs ol&dte] oldFAE HFI A, JgNi=gt
HI A Exfakeloll A ‘0] AN =L =3, 9] MANIEE e Aow 1
Bhukth. E=3h AR 95 whedete] AT A 9o Wk YolAa 0 T
w2 A9 ke FUkete] A ow MY FAVE otk AA|FA 9
dRFEA o] dojubr] wiitoletar T4kt
Thomas(1989)+= Carslaw(1988)¢] ArndES AAZFe Ay, 27|99 ¢
IRl ol Al Zpol7h lFo] ERIE o] Carslaw(1983)¢] <A7-¢} Hl==gh A7t o
Btou, Axrigde & dHe zel7t ey EA4S 3 sty §3 o] 9
o] o]FojHrta A th. Kinnunen®t Koskela(2003)& 187]=r¢] o]
A S SAVIGH ARG R FiEste] A1 A ¥, Thomas(1989)9] 4]
I v)£=3 A7 =35t} Skousen et al.(2004)& AE7|HFE Ao R 3 A
A dE7Igel AR AAARTY EAAEITE 285t ol E st
Aol FIH AT
Nigrini(1996)+= 19851 F-E 19887k 200,00071¢] AR5 E o] &3}
oA ol AH g0 AA B EAABF WRE AT A, olRFYS
doHow vre oA gol Xk, o|AR[E2 F2 FolA Bel vEue= A
o7 sttt ol ASwde] vEeas HAAE MAEES 245 E 4
ol &= Aozt F33FU . Das and Zhang(2003)2 7I19E°] SARIE {4
st7] flete] EAAte] whrEgom FHolos =AML F4EUIL, Aono and
Guan(2008)-> Sarbanes Oxley™ o] Al&d¥ 2002 3 T2 FE3te] n=7]¢
=9 Hiole] X9 EA/AE= Sarbanes OxleyH A& o] F-o ZHAsto]
o]o]¢] Aol AFS Felstdth
Michael et al.(2012) 19979 2]&9]7] -5 =2 19917
7t BE7IdS AT eR o5 Ve dAE(F ol
, olel)e] A B E=AzB SOl W VHAHOR
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<E 2-16> WEEWE o MUAT(BAYA TE)
=AU A AT} H] 31
ol & Nigrini(2005) AA AR
v = 507 5 MAD Gary G. Jonson (2013) AR AR 4=
B A, B4 L
o s} AF = . B
1= ghat 3F Allyn H. Haynes (2013) P e
=9 533 A} Reiner quick et al.(2005) A,
' EA AL
=29 F8714 Klaus Henselmann et al.(2013) A,
e omY : EA A T
B2 4470 3 A} Alexandre Majola Gava et al.(2007) A 2Bl 5=
k= A3 AL Michael et al.(2012) A,
oo : EA A S
N AA, EA L
n 2 207 71€71Y X%ﬂqﬂ Ivaan Shrcstha (2016) PR P
LA e
(NYSE, AMEX, Geyer Dominique et al.(2014) A2
(NASDAQ)
AlE 670 = Jing Shi et al.(2017) FSD 3t
- A, B4 L
A= A4 Ramesh Chandra Das et al.(2016) PR Y
Q1= Al o} . A ~ A A
719 Teguh Sugiarto (2017) Zpe) 2
2%
W7ol H o 2l A X 67 Van caneghem Tom (2015) EA 28l 4=
MAD
Madoff, Toshiba, 9 . AA, E4 4
Valeant X 77 KS | Donald St. P. Richards et al. (2017) 3 =apE 4
Z297)¢ 3710470 | MAD, KS Dan Amiram et al. (2015) A A 2
ol X27n4 A : y P
Mg ul7rekA) MAD, KS Canh Thien Dang et al.(2015) AA AR
wobe 3] 7] .
3719 3470 *ﬂ AD Saville (2006) -
BN 25 FAHoR 55 4

S 2019, APEARA A ATzl WEs 30670

=4 0 &
whAbeh Y] =8 A S skl
Nigrini(2005)+= WIXE=W A& o] &3ato] m= 7]yl AEDE] 1997 F-H
75) B39 2019, ARARAGA AFEAFe] AEZ=E HAAA BN EE FAHO0R 56 HALEY
= ATk
A Z(Enron)< 1985 Natural GasAle} InternorthAFe] oz BlAlsle] &S 77kt AA
he Bl 15k HY

N

g oldA 4o 4Fe Satelrh FHYA 09 2o v
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¥ Fx o vk A 10l o= Ae= w =80, 7, 8 971
W3 wo] vehgth Nigrinie &3 222 oAlsA Ha, 3AAel 27

How xAAW A AR 2o WSAWA ARS 20019 129 29 W

S @k ol Mz Ae] AR Ay AIYUOER FEFHTE AL
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Allyn H. Haynes (2013)% Wl =9 37] AW F Jefferson County(20054 -
20104 7kA] #F&=), Vallejo City (200358 20083 7F2] #F%=), Orange County
(1989 -8 1994 7hA] AF=)o] AFH I delH 75100715 o] &3t A A
A5 7, EAAEE, A FAE FAE MAD AAo= #A% A Jefferson
County, Vallejo City, Orange County® 6W%F HlolE AA| A =&S5 E#/ A S

A A BFE AEE x5 24 g g
E

Gary G. Jonson (2013)2 #]=r 5070 2] 2010658 2012V 7FA] A FH 314
(Comprehensive Annual Financial Reports : CAFR)E &A1& gich Wl = =S

AE3E 7AL 71He] AZE O] ACLS o]&3le] dolHE E4sta, MAD #HAS

e Sdga e JFoR T 799 Yo AN A ARA Lol o
el g HAHQ Jldon A4 BE $52TL ATk ol AEE 20014 P
AR S HEA REe welsl Wik ABL ARAEA AL /e AL F9
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oA &R FE=3 2 =71 GDP kel wiste] o e 77F d=AE it
T3l basic materials (MATS), consumer goods (GDS), consumer services
(SVS), financials (FIN), health care (HEA), industrials (INDU), oil and gas
(OIL), technology (TECH), telecommunications (TELE), and utilities (UTIL)
o 107 JFo= EH3 dFH GDP dlolEe] QFgke] X3 JEAE

Donald St. P. Richards et al. (2017)2 Bernard L. Madoff Investment

Securities  LLC7),  Toshiba  Corporation®}  Valeant  Pharmaceuticals

International, Inc®] AFAE FH o thate] VAR KS AL o] &35t
Hyre Fyxo BousAE A B2, HALS 5% 5T
Al A FARCE fFYshA] &S HolANH KSHAL T

felge Aas AARAT. ot Madottel RAAE FA7 WE=
weA gtk 4ol dal FAHOR Fad 2AZ AAL 9 welErh

shel¥ o).

76) Bernard L. Madoft= U1 94 b4 #ueld A/ 5 btz aRe B4 A1Se
el Az 20089 A7, EAT B 1179 @l slane] 1500 4HFe Auwe ¥
ofth FAFFE 1980dl FWRE A @te ALY FERAL PR

Madoffb 1990d 258 AlgEHAta F4stAc od dEs
29 7E 2008 12¥€71A &) mA A Bernard L. Madoff Investment Securities LLC7]- B
o 9 B =g B2 AASAL (A =5 6)
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7 = 2N 2] (3)

A T [ e &
N

AC - AAASNE, EC:-HIXE=7|HNIE, N AA 2

CAEEY A d@ dold MES 9x AEE Fristn AAHow

AA el MAD(Mean Absolute Deviation: At} HFAzH) 9 * HAS AE

MAD+ @S9 = v &3 7|gid] &9 A # 2} (absolute deviation)z}o] o] H 1t

Banks(2000)+= Wxz == o gt dolg AESY dx Ao A Hx

O.u.;
N
—
o
‘|—‘
L

(closeness of fit)& ¥ 3] Drake®} Nigrini (2000)7}F % Eo] =7|9}+= F
sk MAD AAWH AFEALS AASHAT ol H§F MAD#S SFdA &
Ao FAGlol vl& HY Aol Augks ettt el MADRke] =2

2 (7 Aol | AAAT oak A4 ARAA A A5E glos @A

32

t}. Drake®} Nigrini(2000)+= 7014 <l A& wigo=z Wiz = Ao ush

Ry

1S H2ESH] A% dA daek HE 2457 Y MAD# S A=
<# 3-1>3 722 7tol=gkl S A A ST
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<# 3-1> MAD #oll wme A2

M

MAD value
INE el ol 1 gl o Z2 B
(H| 2 =7) (2=4H)

0.000~0.006 | 0.000~0.004 CC(Close conformity : =& & %|)

0.006~0.012 | 0.004~0.008 | AC(Acceptable conformity : &1 & X|)

MC (Marginally acceptable conformity :
A & X[)

0.015 plus 0.012 plus NC (Non conformity : =& X|)

L RN

0.012~0.015 . 0.008~0.012

=7  Drake and Nigrini. 2000; Nigrini. 2011; #5354, 2019
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Aol & Alwd gho]l EekHo gloenz 54 JAGEADe] ¥ AR7F F4E
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<E 32>E FAH FAUATANLRA $48 AR ARVl 1 &L
A, 20169 o FA g 89637 F 7,02370(78.3%), 2017 & o -FA
U 916470 & 89007H(97.1%), 2018 S| FFA thd 94037 F 95547
(101.6%), 201951 o] %3 A T4k 986070 & 10,38171(106.3%)% =103kt

<E 32> oIPEE U XN2HE MY
(Er9l @ Bl %)
o ~ Atz mE=: I of & 7|E
2 e W 09 8 28 o= 39 =
ATEE | 8963 Az | els
20164 | xtz4% | 7,023| 1919 342| 2,157| 508| 979| 1,118 |~1.940
xtol | a1940, - - - - - -

AT EE| 9164 | 2213| 1,664| 2347 501 990 | 1,359
20174 | Rtz 5% 8900 | 2,129| 1,631 2,328 547 | 1,002 | 1,263| 4264

xto| N 264 N84 A33 A9 | 144 12 2%
AT EE | 9403| 2275| 1,687 | 2407 603 | 1,006 | 1,425

2018 | xfz 4% | 9554| 2263| 1,653| 2,576 612 | 1,012| 1438 151
xtol 151 A2 A34 169 9 6 13

F2| 9860| 2413| 1673| 2514 670 | 1,023| 1,567
20199 | Xt2+% | 10,381 2718 | 1582| 2579 731 1,095 | 1,676 521
xto| 521 305 A 91 65 61 72 109
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Felwolel QESAAL o FHE(Sharrto] =28 20215.17)0 WEWH, FAAEE V|Fo=

AT FA FYHJAFIE 2017 89937, 2018 9,2167, 20191 9,663, 20201 10,3147
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A4 AF24

01 9] 2016W R E 20194 744] )
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A 80857H, Akl 4,0357001H, 201992 10,3407H, & AR 88217,

FA] 40277001tk 2016\ 58 2019W7bA] AbakEod Hhghe Holi: el
AE S =g sta oo

FAEde] g BE FE 20169 531870, T 371970, A 27977
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M2E ASEA
1. HEY RASY WES AS

7} 20163 AAEE R AR RS

1) 201613 =4k ol

<E 4-2>9F <aY 4-1>8 FWele 2016\ AAEd AAAEF BES Ho
#th MAD 7001306, 4% W) Wyxs B¥s mzx &u ok T

(715667 5% rolFwolA o (p<0.05)ste] Wix= #Fx 5 wEx] ¢Fal UTh

SANRE AAES 2 3 4, 5 60 1% #9597} 5% FelFEelA frel@
RS Holm STk 53 AAASS 5(Z% 10552)7F WES RE¥el 2 Aol E
wolw glrh,

<E 4-2> AEN HMAE S g2 4Q2016H)

A A A2 A #SnH]-& 7] o v & Z}o] A gL (x}Fo]) 7-%k
1 2,063 0.293 0.301 ~0.008 0.008 1.449
2 1,104 0.157 0.176 -0.019 0.019 4230
3 749 0.106 0.125 ~0.019 0.019 4689
4 591 0.084 0.097 ~0.013 0.013 3656
5 797 0.113 0.079 0.034 0.034 10552
6 537 0.076 0.067 0.009 0.009 3108° "
7 443 0.063 0.058 0.005 0.005 1.747
8 372 0.055 0.051 0.004 0.004 1537
9 367 0.052 0.046 0.006 0.006 9529

7023 MAD = 0.01306
5, 1% x’= 171.5667, p value = 0.00000, d.f. = 8
<32 4-1> XAEN HmjXtsls 2Z£(20164)
0.30 \
- * * : * FIRSTSDIGITS ° i ® °
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<E 43> <2¥ 4-2>9 20169 FAAY AAFN AAAYUSF BEE

(143.784)2 5% frelsrEol A #+91(p<0.05)sto] Wlx= £¥X 35 o
FAE RS AT 2 3, 4, 5, 6°] 1% FoFF, 7] 5
e Holw, 53] AAAG S 5(Z#k 9875)7F MEx= X9t & Ao|E Holil Yt

<E 4-3> TUAIYS AMEY HHRIES T2 M(2016)

A A 22 A #S5H & 7 g8 & 2kl A gk(xke]) 7-%k
1 1,734 0.296 0.301 -0.005 0.005 0.875
2 939 0.160 0.176 -0.016 0.016 3192"
3 629 0.107 0.125 -0.018 0.018 4.074°
4 475 0.081 0.097 -0.016 0.016 4096
5 669 0.114 0.079 0.035 0.035 9875
6 446 0.076 0.067 0.009 0.009 9764™ "
7 384 0.065 0.058 0.007 0.007 2497™"
8 299 0.051 0.051 0.000 0.000 0.026
9 289 0.049 0.046 0.004 0.004 1.260
5,684 MAD = 0.01223
59, 1% x°= 143.784, p value = 0.00000, d.f. = 8
<3 4-2> SAAIHE S| AppbEH M AtEl s B2 £(201614)
0.30 \
S 0.20 +— \
5 N\
8 015 |
0.10 | \\\_ \--\
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3) 2016 ALY AAkE o

<E 4-4>0F <" 4-3>2 20169 A AREE S AARIElS EEo

MAD 3%t(0.00667, 3188 9)S 3 8dx] HAA wlxr= F¥XE WEs
X AE(19.0887)8 5% frelgaol A froldh gHp<0.05)o® W¥y= BI¥ S o)
23 gk xAEEE AAARS 57 1% FoA5F, 2, 3] 5% FAFE

fold ghe wolx gt

<E 44> FUAIYS RMEN RHRIES T2 M(2016)

A A 22 A5 =] & 7]t v] & o] A gk(lo]) Z-%k
1 972 0.307 0.301 0.006 0.006 0.773
2 511 0.162 0.176 -0.014 0.014 2107""
3 355 0.112 0.125 -0.013 0.013 9191
4 297 0.094 0.097 -0.003 0.003 0531
5 297 0.094 0.079 0.015 0.015 3044
6 223 0.071 0.067 0.004 0.004 0.774
7 185 0.059 0.058 0.001 0.001 0.091
8 163 0.052 0.051 0.000 0.000 0.066
9 158 0.050 0.046 0.004 0.004 1.094

3,161 MAD = 0.00667
59, 1% x’= 19,0887, p value = 0.01439, d.f. = 8

o A Xfal= 2 T (2016LH)

PROPORTION

1 2 3 a 5 3 7 -3 s
FIRSTDIGITS
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. 201749 AAE Y AAARS

1) 20174 A2 o

<E 4559 <Ay 4-4>E FOWMAL 2017d ARE AALUS LTS

HolZEth MAD 7H0.01062, A $))S AU X W9 Wixs= BEZE Bo|a gt

whE 2 7H(115.9785)S 5% foldEolA 9 (p<0.05)ste] MEs EXE

Al Qlth AP EE AT 2 3, 4, 5 6, 97F 1% FolE, 8°] 5% At

oA ol gre Hola 3tk 53] AAALS 5(ZFk 6.928), 6(Z%k 5.

NEE REE} Z Zpo]E Holal girh

<E 4-5> AptE W HAE e gz E2A4Q2017H)

062)°]

A A 22 A =& 7] tjH] & zto] Ao gk (=Fo]) Z-%k
1 2,609 0.293 0.301 -0.008 0.008 1.637
2 1433 0.161 0.176 -0.015 0.015 3740" "
3 1,000 0.112 0.125 -0.013 0.013 3589 "
4 756 0.085 0.097 -0.012 0.012 3811
5 866 0.097 0.079 0.018 0.018 6.298" "
6 716 0.080 0.067 0.013 0.013 5062
7 553 0.062 0.058 0.004 0.004 1.639
8 499 0.056 0.051 0.005 0.005 207"
9 468 0.053 0.046 0.007 0.007 3948

8,900 MAD = 0.01062
59, 1% x’= 115.9785, p value = 0.00000, d.f. = 8

<OE 4-4> XpLEE N MRS 22 T (20174)

PROPORTION

1] \
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\

1 2 3 a 5 6 7 8 s
FIRSTDIGITS
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2) 2017 F ALY ARAEE ol
£ 46> <Y 4-5>% 20179 FAAY AT AAAE S REE
HojFErh MAD (001084, @A 92 AILA ool WIXE FXE Holu

Qo™ \?7H109.6920)2 5% o)A 9 (p<0.05)8te] WEE BEE wEX

R Q. sAEEE AAABF 2 3, 4, 5, 6, 7°] 1% +olF, 97F 5% 79
FolA o3t kS BT 53] ARG 5(Z% 7581)7F My = FE¥E e}
£ z}po]lZ Hola 9

<E 4-6> SAAHL ApMEA AR HIEZA(20174)

A A 2} 2] A5 HS5H & 7]t v] & 2ol A gk(zlo]) Z-%k
1 2,235 0.293 0.301 ~0.008 0.008 1.576
2 1,228 0.161 0.176 -0.015 0.015 3489"*
3 849 0.111 0.125 -0.014 0.014 3618° "
4 653 0.086 0.097 -0.011 0.011 3346
5 784 0.103 0.079 0.023 0.023 7581
6 582 0.076 0.067 0.009 0.009 3917
7 495 0.065 0.058 0.007 0.007 9531" "
8 421 0.055 0.051 0.004 0.004 1.554
9 389 0.051 0.046 0.005 0.005 2140""

7636 MAD = 0.01084
5%, % x?= 109.6920, p value = 0.00000, d.f. = 8

<3 4-5> ZAAIA 2| ApLbEN MRS Fx £(20174)

PROPORTION

1 2 3 a 5 6 7 8 s
FIRSTDIGITS

3Actual ——Benford
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3) 2017 ALY AAkE o

<E 47> <TaF 46> 20179 FoAR] AR A Al Earelt)
MAD #(0.00578, 3183 9)& 1&dx Mool Wx= R¥E Hol= vl \'gh
(15.8927)& 5% frolEolA freld ft(p<0.05) o2 Wx= BXs max] i
oo EAERE AAAES 27 1% FFEAA foF e Holaw glrh
53] AAAslS 5(Zgk 1.266)E BAH R FolshA ol weiAby At
5(Z#k 738D WlEE waehe] & zolo wls] WIXE XS WEL= Flo] S4olw

Sy

%0

<E 4-7> FAAH e RSN MRS BIEEA(2017H)

A A 22 A5 A1 & 7]t v & 2} o] Ao gk(zlol) 7-%k
1 1,279 0.306 0.301 0.005 0.005 0.753
2 669 0.160 0.176 -0.016 0.016 2655 "
3 500 0.120 0.125 -0.005 0.005 0977
4 385 0.092 0.097 -0.005 0.005 0.989
5 353 0.085 0.079 0.005 0.005 1.266
6 311 0.075 0.067 0.008 0.008 1.927
7 240 0.058 0.058 0.000 0.000 0.099
8 226 0.054 0.051 0.003 0.003 0.847
9 210 0.050 0.046 0.005 0.005 1.374

4,173 MAD = 0.00578
506, 1% x’= 15.8927, p value = 0.04394, d.f. = 8

<38 4-6> FAAA e AHLEEA M A+ 22 E(20179)

PROPORTION
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ok 2018¢ AAF Y AAARS

1) 20184 A}akEoA
<E 4-8>3 <9 47> TRl 20189 AEEY AAAES EREE

BojFEr MAD #4(0.01120, SHAIW $])2 AL =] MY dy= XS

4

1
Ao \*Fh(140.8641) 5% Frolaold 72 (p<0.05)dte] WIEXs RIS wEX
biogloh SApERE AAAES 7o) 5% frelsiel A felshd, frelahA e
Aejgh = 522H2,34,5689)7F 1% FrelawolA Fogh ks Hola Qlth
E3), AAABS 5(Z5k 8050)7F WITE R¥el & o]2 molm gk

e

—
o

<FE 4-8> AMEA MRS gl EFAQ0184H)

A A 2} 2] A5 #S5H & 7l o] & A}o] Ao gk(=Fe]) Z-%
1 2,787 0.202 0.301 -0.009 0.009 1.869
2 1,552 0.163 0.176 -0.013 0.013 3415
3 1043 0.109 0.125 -0.016 0.016 4589°
4 804 0.084 0.097 -0.013 0.013 4147
5 968 0.101 0.079 0.022 0.022 8050° "
6 727 0.076 0.067 0.009 0.009 3602° "
7 609 0.064 0.058 0.006 0.006 9 497""
3 558 0.059 0.051 0.007 0.007 3936
9 506 0.051 0.046 0.006 0.006 9599" "

9,554 MAD = 0.01120
596, 1% x= 140.8641, p value = 0.00000, d.f. = 8

<3aZ 4-7> ALEE N AR 2 EZ T (2018H)
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MAD #:H0.01083, AW SALA Weje] Wixe BEZS wola glon gt
(117.3997)& 5% 9] 5Fol A 49 (p<0.05)3te] WIZ= B¥E wpzx oky uh
FAEZ = AAARSF 2, 3, 5, 6, 89 1% FFT, 1, 47F 5% 2ol A
Frod s Kol Utk AVIME AT 5(ZF 7.922)7F WE= X}
2 2ol 5 Hola 9t}

<E 4-9> ZUAIES] RABY HUKIES S (2018

A A 2} 2] A5 HS5H & 7]t v] & 2ol A gk(zlo]) Z-%k
1 2338 0.289 0.301 -0.012 0.012 9311
2 1309 0.162 0.176 -0.014 0.014 3334
3 887 0.110 0.125 -0.015 0.015 4195
4 723 0.089 0.097 -0.007 0.007 2.956"
5 833 0.103 0.079 0.024 0.024 7999*
6 618 0.076 0.067 0.009 0.009 3391
7 492 0.061 0.058 0.003 0.003 1.078
8 484 0.060 0.051 0.009 0.009 35317
9 401 0.050 0.046 0.004 0.004 1.625

8,085 MAD = 0.01083
505, 1% x?= 117.3997, p value = 0.00000, d.f. = 8

<3 4-8> ZAAIA 2| ApLbEN MRS =3 £(2018H)

PROPORTION
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3) 201811 FOIAMY AFAkE
<E 4-10037 <29 4-9>+= 20189 AR ARk A ARElas BEo|t)
MAD %k(0.00610, 318 HE)S E&UA WL olA WX BYXE w=s dby
Y2 7H(20.3455) 8 5% GGl A ol (p<0.05)ste] WMIx e By S wzx] ¢kal gt
TAPE 2= AARB S 57F 1% o5, 3, 47F 5% FFolA el s
Hola Qt}t E3 ARG 5(ZFF 3.091)& 20173 FAAYG AALE A A A
e 5(ZFF 1.266)2 Wx= BExo= Ty Y= BEXE =X = Aol
E4olg}t shAlth
<E 4-10> FAAIY o RArE M MU Xl 2l Z2M(20184)
A A A2 A ] 7] o v] & Z}o] A gk (Z}Fo]) 7-3k
1 1,236 0.306 0.301 0.005 0.005 0.715
9 692 0.171 0.176 ~0.005 0.005 0.745
3 469 0.116 0.125 ~0.009 0.009 1649
4 349 0.086 0.097 ~0.010 0.010 9210""
5 373 0.092 0.079 0.013 0.013 3001
6 255 0.063 0.067 ~0.004 0.004 0.922
7 254 0.063 0.058 0.005 0.005 1.314
] 209 0.052 0.051 0.001 0.001 0.151
9 198 0.049 0.046 0.003 0.003 0.969
4035 MAD = 0.00610
5%, 1% X°= 20.3455, p value = 0.00910, d.f. = 8
<2l 4-9> FAAlH e XpAEM Huj XSl 22 T£(2018H)
0.30 o \
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: : ° * FIRSTTBIGITS ¢ i * °
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2k 2019¢ AAF Y AAARS

1) 20194 22k o
X 4-11>3 <39 4-10>2 Fwcle] 20199 ApkEol A= S &
HolErh MAD #(0.00848, SAMNS @/UA Hee WE= P B

nE

o, 210083100 5% FFEAA £ (p<0.05)ste] WMET= RE s )
i ok AP EE ARG S 2, 4, 5, 97F 1% el 3, 6°] 5% 9

oA reld g@e Hola v oAM= AAMAE S 5(Z7E 7.458)7F WlE=

T ¥} 2 ApolE Holal Qi

<E 4-11> XAEY SRS 0 E 2N (20194)

A A 22 5 0] & 7]t H] & 2ol Ao gk(zlo]) Z-%
1 3,040 0.294 0.301 -0.007 0.007 1.547
2 1,718 0.166 0.176 -0.010 0.010 2640" "
3 1,213 0.117 0.125 -0.008 0.008 9331%"
4 862 0.083 0.097 -0.014 0.014 46397
5 1,065 0.099 0.079 0.020 0.020 758"
6 751 0.073 0.067 0.006 0.006 2991%"
7 641 0.062 0.058 0.004 0.004 1.720
3 555 0.054 0.051 0.003 0.003 1.143
9 536 0.052 0.046 0.006 0.006 2934" "

10,381 MAD = 0.00848
505, 1% x*= 100.8310, p value = 0.00000, d.f. = 8

<33 4-10> AtetEA RMAS s 22 £ (20199)

0.20 —| \

PROPORTION

1 2 3 a 5 6 7 8 s
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C3Actual ——Benford
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ol

2) 20193 F ALY ApAkE

ol

2

£ 4-12>9 <TF 4-11>2 20199 3 Ak Abge] AAAEls Lot
MAD 7H0.00798, 3149)& 84dA WooA wWx= BxE B ki
X #H92.3853)2 5% frolaol A fol(p<o0p)ste] W REg wax g 9ok
FAMRE AAABS 2, 4, 57 1% FOIFE, 3, 69 5% FoAFEAAN fol@
g ®ola vk AA7IME AAMAE G 5(ZFk 7.888)7F WA Lol F ApolE

ol gt

<E 4-12> BoAtie] RAEY HMALRF ¥l E 24 (20199)

A A 2} 2] A5 HS5H & 7]t v] & 2ol A gk(zlo]) Z-%k
1 2,630 0.298 0.301 -0.003 0.003 0578
2 1,433 0.162 0.176 -0.014 0.014 3349"
3 1,024 0.116 0.125 -0.009 0.009 9499%*
4 762 0.086 0.097 -0.011 0.011 3.394"**
5 899 0.102 0.079 0.023 0.023 7888°""
6 651 0.074 0.067 0.007 0.007 9553%"
7 513 0.058 0.058 0.000 0.000 0.044
8 479 0.054 0.051 0.003 0.003 1.320
9 430 0.049 0.046 0.003 0.003 1.317

8,821 MAD = 0.00798
T [ x’= 92.3853, p value = 0.00000, d.f. = 8

<3 4-11> AR 2| ApEA HMXE s 32 £ (20194)

PROPORTION

_87_



3) 201949 F=2lA}g] Aok o
¥ 4-13>3 <28 4-12>E 20199 oAk ApakEel AAaiEls Bxold),
MAD ££(0.00337, M9 Wlx= Fxo s LdAsh= Aoz Yehtar
Qom CRABBINE 5% o

% b
e ok APEREE AAAES B BAMOE 9% ke Holx gtk

19
>~
)
1o

<E 4-13> = | ApAES W Mo X 8l EE241(20194)

A A 22 A5 HS5H & 7] o H] & zto] A gk(zlo]) 7Z-%k
1 1,237 0.307 0.301 0.006 0.006 0.833
2 633 0.170 0.176 -0.006 0.006 1.060
3 492 0.122 0.125 -0.003 0.003 0.507
4 389 0.097 0.097 0.000 0.000 0.040
5 341 0.085 0.079 0.005 0.005 1.263
6 253 0.063 0.067 -0.004 0.004 1.016
7 242 0.060 0.058 0.002 0.002 0538
8 200 0.050 0.051 -0.001 0.001 0.392
9 190 0.047 0.046 0.001 0.001 0.394

4,027 MAD = 0.00337
596, 1% x°= 4.9371, p value = 0.76427, d.f. = 8
<38 4-12> FAAlg el RpArENH MM XISl 2ZE(20194)
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<E 414> el Mg wicle] 20161 ~20199 ARGS9, 1 AR R

ALY AWEF, FUAY ARF Ao E Tieke] AT AAARF] MAD

_— Fma MAD Ztzh &2 Zﬂ*ugfxt*zzk ol o
MAD %t =R (1% 5%
ApobE oM | 7,023 0.01306 = x| 23450, 9"
2016 | 3 5684 | 001223 2% (23450, 7"
T2 3,161 0.00667 IR 65", 23"
ArekE ol | 8,900 0.01062 SHA| 234569 ", ®""
2017 =9 7,636 0.01084 SHA| 234567, 9"
) 4173 | 0.00578 512 "
XpAbE M | 9554 | 0.01120 SHA| (2345689 7"
2018 =9 8,085 0.01083 SHA| 23568 ", (14"
%o 4035 | 0.00610 512 6" 34"
AHAEE ol | 10,381 0.00848 SHA| 2,459, Q"
2019 | Be | 8821 | 0.007% 52 (245", 86
=9 4,027 0.00337 2y -

AAFe] Awd AAARE MADFOE Wi, 0I6FS MES REh B,
20174, 20184, 2019 37 Al e+ AWM SIe wixy= Y E Hola Qi)
FOIAL]] ApakEele] AAAEls MADRE 0160 A, 20174, 20184¢ @7
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j
ZAANSS BelFn ATk wE FoAg A FAE e

MADZEe] Ald FolE51 YE FAE RHolau o] wize Bxo AA 71719

Aakzelo] zb Amd AABIG 23k 1% FolwollA 016 2, 3, 4, 5, 6(571),
2017 2, 3, 4, 5, 6, 9670), 2018 2, 3, 4, 5, 6, 8 9(77H), 2019 2, 4, 5, 9477}
Frolgh ghs wola lom, 53] Ak ZF AmE RAAASIG 5] ZghS 20161
10552, 2017'd 6.298, 2018 8.050, 2019\ 7.458% th& Sxxbel Hls] e 2 #S
1 o]al k.

TOALY AE N 4 A AAAEF Z3E2 1% frolFEolAl 20169 2
3, 4,5, 6671, 20174 2, 3, 4, 5, 6, 7(671), 2018 2, 3, 5, 6, 8G7H), 2019 2, 4, 5(37H)°]
ok 7z dxd ol apkEd AAAiElss 59 Zgk= 2016 9.875, 2017 7.581,
2018 7.922, 2019 7.888% thE SeAbel HlaE} el & ks Holi Qth

T ARk de] 7 Axd AAAE T Zghe 1% ool 20169 51
), 2017 2(170), 20189 5(171)7F freld hs Bolm, 201990l = folakA] &= A
o= etk o7xE 7 dxE FOA AR AARES 59 Zgke 201612
3.044, 20173 1.927, 20184 3.091, 20199L 12632 Aprkgolo|u} FoJale] apakse
AR A 84 58] Zzkol vle) AiiFow & ourt glE AoFE Helt)h

ol ¥ e AT N b And AMAE G Zgk BAAE MADgES] 24
Aol vszd ARE Hola k. ArkE e X 2016 F-H 20199 7HA] EE
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1) 20161 -5}
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<& 4-16>¥ <" 4-15>= FePyele] 20161 Al AAAES

HolFEth MAD #H(0.00673, 3l €W wl¥x= E¥YE 38dx W1
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=
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po
o
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i
o
i3
K
fr
&3

W R(28.8568) 5% frolFEel A f-ol (0<0.05)3k o)

MEE BEE g2A 9 vk £AERt AAAES 57 1% foREelA

<E 4-16> B AWAAF ¥IEEM(20169)

AR A2 A #=1]& 7]t H] & zto] Ao gk (=Fo]) Z-%k
1 1,542 0.289 0.301 -0.012 0.012 1.833
2 886 0.166 0.176 -0.010 0.010 1.860
3 712 0.134 0.125 0.009 0.009 1.898
4 550 0.103 0.097 0.006 0.006 1.536
5 493 0.093 0.079 0.013 0.013 3583
6 367 0.069 0.067 0.002 0.002 0537
7 306 0.057 0.058 -0.001 0.001 0.145
8 233 0.044 0.051 -0.007 0.007 2.427
9 239 0.045 0.046 -0.001 0.001 0.283

5,328 MAD = 0.00673
59, 1% x’= 28.8568, p value = 0.00034, d.f. = 8
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MAD #k(0.00538, 31-¢¥9)e 8L Aol A
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e

E XS BEs Jew
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vhebba glem, P R(184872)% 5% el FEel A frelahA dek(p>0.05) WE=
REE wEa gk =9, ERE RSl 57 5% el fo@

= Bolal gl

O
off

<E 4-17> BAMYel EHEN RS ¥IE2A(20164)

A A 22 A5 #S5H & 7] g v & 2}l A gk(xFe]) 7-%
1 1,078 0.290 0.301 -0.011 0.011 1.467
2 633 0.170 0.176 -0.006 0.006 0.920
3 503 0.135 0.125 0.010 0.010 1.877
4 355 0.095 0.097 -0.001 0.001 0.272
5 334 0.090 0.079 0.011 0.011 2370
6 248 0.067 0.067 0.000 0.000 0.032
7 219 0.059 0.058 0.001 0.001 0.199
8 170 0.046 0.051 -0.005 0.005 1.468
9 179 0.048 0.046 0.002 0.002 0.653

3,719 MAD = 0.00538
505, % x’= 13.4872, p value = 0.09615, d.f. = 8
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MAD 2H0.00936, SHAHS)S AU A] Wele] HI¥= EXE S Holi glom 2zt
(32.1367)& 5% GolrFol A 493t (p<0.05)FHS Kol Wiys B¥Z u=x] o
At SAPH R = AAAE S 4, 57F 1% 79504, 971 5% o]0l

e Hola Ut

>
Ho

o
_?ig

<I 4-18> TAAH S FAEN HMAE 5 Hl 74 (2016H)

A A 22 A5 W50 & 7] g v & 2}l A gk(xFe]) 7-%
1 804 0.287 0.301 -0.014 0.014 1.545
2 465 0.166 0.176 -0.010 0.010 1.342
3 364 0.130 0.125 0.005 0.005 0.803
4 314 0.112 0.097 0.015 0.015 0713°"*
5 275 0.098 0.079 0.019 0.019 3714
6 194 0.069 0.067 0.002 0.002 0.472
7 145 0.052 0.058 -0.006 0.006 1.351
8 136 0.049 0.051 -0.003 0.003 0.564
9 100 0.036 0.046 -0.010 0.010 2 488" "

2.797 MAD = 0.00936
596, 1% x°= 32.1367, p value = 0.00009, d.f. = 8
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W 20179 BAF Y AARAR S

1) 2017 -5
E4-19>9F <9 4-18>2 Fyele 2017 FAFY AAARS EEE
Ho]FErh MAD #h(0.00615, 389 9)S 3 8Ux WeloA wlyr= E¥s 2=
A PFH31.2050)2 5% ool Al fodt gh(p<0.05)o® WEE E¥E wEX)
@i Stk b EE AAAES 5 97 1% FoFE, 2, 3, 6°] 5% frolTE
Fo% ghe wola gtk

<E 4-19> SAHEH MRS T2 Q0174)

A A 22 A5 HSH & 7] v & 2] A gk(xFo]) 7-%
1 1,984 0.297 0.301 -0.004 0.004 0.783
2 L1 0.166 0.176 -0.010 0.010 2136
3 892 0.133 0.125 0.008 0.008 2.058""
4 665 0.099 0.097 0.002 0.002 0.668
5 589 0.088 0.079 0.009 0.009 2662° "
6 501 0.075 0.067 0.008 0.008 0573
7 364 0.054 0.058 -0.004 0.004 1.227
8 326 0.049 0.051 -0.002 0.002 0.871
9 258 0.039 0.046 -0.007 0.007 0787+

6,690 MAD = 0.00615
505, 1% x?= 31.2050, p value = 0.00013, d.f. = 8

<O 4-18> FAEA RMAS T 22T (20174)

PROPORTION

1 2 3 a 5 6 7 8 s
FIRSTDIGITS

C3Actual ——Benford

_98_



2=

2) 20173 FJAY FAF Y
¥ 4-20>3 <9 4-19>F 201739 FIAY FAE ARl EEo|t
MAD #(0.00293, -9 SHLA WA HX= B¥XE m=Z3 glor
CAG6692)E GolatA e H(p>005)0® WE= RyE w2 gtk £xd
AR AR S BF7F oA &g Ao ® vehta gtk
<E 4-20> BolAteiel RAEY MMAIES Ul EEH(20174)
A A A2 A #Sn]& 7] o v] & Z}-o] A gL (x}Fo]) 7Z-%k
1 1422 0.298 0.301 -0.003 0.003 0471
2 835 0.175 0.176 -0.001 0.001 0.202
3 620 0.130 0125 0.005 0.005 1.003
4 465 0.097 0.097 0.000 0.000 0.086
5 398 0.083 0.079 0.004 0.004 1.041
6 337 0.071 0.067 0.004 0.004 0974
7 957 0.054 0.058 -0.004 0.004 1.201
8 244 0.051 0.051 0.000 0.000 0.016
9 197 0.041 0.046 ~0.005 0.005 1.455
4775 MAD = 0.00293
S T X’= 6.6692, p value = 0.57270, d.f. = 8
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E 421> <9 420>

2017
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A BAFY AAAGE BEolu

MAD #k(0.00596, 31-&H )2 s1-8dA] HelolA WX F¥E Hole whd
(20.3583)2 5% frolFwolA felgh #Hp<0.05)S Ho #Hy= 2]
Atk =AM 2= AAAGSF 97 1% Fol 95, 57F 5% Fo ol A fe 3t
Hola t}.
<E 4-21> FAAI o Exjsod MuXials gl Z2EA(20174)
A A A2 A #SH]& 7] o v] & Z}o] A gL (=}Fo]) 7-%k
1 1,094 0.301 0.301 0.000 0.000 0.013
2 614 0.169 0.176 -0.007 0.007 1.099
3 490 0.135 0.125 0.010 0.010 1.786
4 372 0.102 0.097 0.005 0.005 1.089
5 325 0.089 0.079 0.010 0.010 2964" "
6 247 0.068 0.067 0.001 0.001 0.217
7 192 0.053 0.058 -0.005 0.005 1.290
8 166 0.046 0.051 -0.005 0.005 1.456
9 133 0.037 0.046 -0.009 0.009 2600" "
3633 MAD = 0.00596
5%, 1% = 20.3583, p value = 0.00906, d.f. = 8
<Ozl 4-20> FAAIYEe ExfsH MRSl 22T (2017H)
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o 20189 HAF Y AARARS

1) 2018 K=& Y

<3 4-22>9F <9 4-21>2 TRl 2018 FAFY AAAGS EEE
HoFErh, MAD 300.00428, 318592 38U HHollA] wlX= BEXE Hol&
A 2 3H(17.21148)2 5% frolgwol A 79 (p<0.05)3te WE= B¥E mEx
o ok A RE AMAE S 57F 5% ool o3 ghs Hola 9l
<E 4-22> RS MMX}IEF Gl = 2A4(20184)
A A 22 A5 =] & 7]t H] & 2}l A gk(zlol) 7-%k
1 2,136 0.300 0.301 -0.001 0.001 0.169
2 1,197 0.168 0.176 -0.008 0.008 1.745
3 920 0.129 0.125 0.004 0.004 1.077
4 739 0.104 0.097 0.007 0.007 1.947
5 621 0.087 0.079 0.008 0.008 9 494"
6 461 0.065 0.067 -0.002 0.002 0.717
7 391 0.055 0.058 -0.003 0.003 1.082
8 334 0.047 0.051 -0.004 0.004 1.594
9 320 0.045 0.046 -0.001 0.001 0.299
7,119 MAD = 0.00428
T T x?= 17.2114, p value = 0.02798, d.f. = 8
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2) 2018 Tty F

<E 4-23>F <Y 4-22>F 20189 FAXY FAEA AAR S Exolr)
MAD #£(0.00318, % #
A& WA RE(G.3362)2 froldhA B FH(p>0.05)0.2 WEE RIS

w
SApEE AAARS BEL BAGOE folshd ghe gE melm gtk

<E 423> BUAIES 2AEY MMAES U 2A(2018H)

A A A2 A5 #S5H & 7] g v & Z}o] Ao gk(xFe]) Z-3%
1 1585 0.304 0.301 0.003 0.003 0.506
2 894 0.172 0.176 -0.004 0.004 0.821
3 674 0.129 0.125 0.004 0.004 0.956
4 525 0.101 0.097 0.004 0.004 0927
5 426 0.082 0.079 0.003 0.003 0.674
6 333 0.064 0.067 -0.003 0.003 0.841
7 287 0.055 0.058 -0.003 0.003 0.860
8 260 0.050 0.051 -0.001 0.001 0.370
9 224 0.043 0.046 ~0.003 0.003 0916

5,208 MAD = 0.00318
59, 1% x’= 5.3362, p value = 0.72111, d.f. = 8

<3 4-22> ZAAtd el BaEY MWAST 22T (2018H)
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¥ 4-24>9} <a¥ 4-23>2 2018 Ak HAFe AAABF o]
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X #(135275) % 5% ool Al Fo8kA] eholp>0.05) MEs R¥s
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<E 4-24> FolAteie] RAEY MM Ul EEA(2018K)

A A A2 A #Sn]& 7] o v] & Z}-o] A gL (x}Fo]) 7Z-%k
1 1,039 0.299 0.301 -0.002 0.002 0.221
2 604 0.174 0.176 0,002 0.002 0.315
3 446 0.128 0.125 0.003 0.003 0.594
4 379 0.109 0.097 0.012 0.012 9.405""
5 296 0.085 0.079 0.006 0.006 1.289
6 219 0.063 0.067 -0.004 0.004 0.884
7 190 0.055 0.058 0003 0.003 0.791
8 166 0.048 0.051 -0.003 0.003 0.858
9 134 0.039 0.046 -0.007 0.007 1.983

3473 MAD = 0.00483
S T x’= 13.5275, p value = 0.09494, d.f. = 8
<% 4-23> FoAAlge ExfEsH AW AE+ X E(2018H)
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2k 20199 BAF Y AARARS

1) 2019 K=& Y
<HE 4259 <3 4-24>E oWl 20199 RAFA AMABS R
HolEr MAD 340.00277, <8 H ) Y x HYdA dx=e EXE u=
Aom \FHRISIE 5% FoFEAA FostA] Fol(p>0.05) WE= HI¥E
w23 o SAEZE AAAB G 5T ol ol WX RXYE w2
Aoz YEITH
<I 4-25> x5 AWK Bl 24 (20194)
AR A2 A 31 & 7] tiH] & Z}-0] At gk (ZFo]) Z-%k
1 2,289 0.303 0.301 0.002 0.002 0.387
2 1,309 0.173 0.176 -0.003 0.003 0.609
3 975 0.129 0.125 0.004 0.004 1.082
4 715 0.095 0.097 -0.002 0.002 0.633
5 643 0.085 0.079 0.006 0.006 1.901
6 494 0.065 0.067 -0.002 0.002 0.508
7 400 0.053 0.058 -0.005 0.005 1.841
8 379 0.050 0.051 -0.001 0.001 0.352
9 347 0.046 0.046 0.000 0.000 0.053
7551 MAD = 0.00277
5%, 1% x°= 8.9597, p value = 0.34570, d.f. = 8
<2l 4-24> BEifEsl AMmXlsls 2 E(20194)
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2) 20199 FJALY F-AF

-25>= 20199 AR FAE RS B2
H =

MAD %(0.00358, A9 YA HY oA Wx= FX&5 w

o

a2

I 4-26>7 <1¥

Y #H12.0739) % fF98kA &S 2E(p>0.05)0 % Wxs B¥E =3 9tk £xpd

2= ARG A7) 1% FoeEolA ol g Hola itk

<E 4-26> SAAH2l FiHEN HMAE S g2 A4Q20199)

A A A2 A5 #S5H & 7] g v & Z}o] Ao gk(xFe]) 7-%
1 1,713 0.303 0.301 0.002 0.002 0.286
2 985 0.174 0.176 -0.002 0.002 0.365
3 731 0.129 0.125 0.004 0.004 0.959
4 489 0.086 0.097 -0.010 0.010 9635 "
5 486 0.086 0.079 0.007 0.007 1.854
6 376 0.066 0.067 0.000 0.000 0.115
7 311 0.055 0.058 -0.003 0.003 0.938
8 209 0.053 0.051 0.002 0.002 0.555
9 266 0.047 0.046 0.001 0.001 0.425

5,656 MAD = 0.00353
506, 1% x?= 12.0739, p value = 0.14793, d.f. = 8

<3 4-25> ZlAtd el BaEY MWAS T Fx T (20194)
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3) 20194 FJALY FaEA

¢

£ 4273 <a¥ 426> 20199 oA AT AARES R
MAD #4(0.00484, 3189 9)2 3]-8LA] HelolA Al

O

o}
¥E EXE mEa glon,
X RH134263) % 5% FrolFwol A fel8hA] 2okp>0.05) WEE XS ul =
ZAERE AAABE 60] 5% FlFFld FoF ghe Holu Ak

<E 4-27> FAAIYe ExfzsH MK} ol Z 2 A (20194)

A A A2 A #Sn]& 7] o v] & Z}-o] A gL (x}Fo]) 7Z-%k
1 1,042 0.299 0.301 ~0.002 0.002 0.210
2 606 0.174 0.176 ~0.002 0.002 0.296
3 455 0.131 0.125 0.006 0.006 0.997
4 368 0.106 0.097 0.009 0.009 1.722
5 301 0.086 0.079 0.007 0.007 1.556
6 196 0.056 0.067 -0.011 0.011 9483
7 188 0.054 0.058 -0.004 0.004 0.973
8 174 0.050 0.051 -0.001 0.001 0.277
9 152 0.044 0.046 -0.002 0.002 0.554

3482 MAD = 0.00484
5, 1% = 13.4263, p value = 0.09799, d.f. = 8
<32l 4-26> FAAIP e BEifjEsH MmXlsls ExZ T (20194)
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=9 2,797 | 0.00936 A 45" 9
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2017 =< 4,775 0.00293 =8 -
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SEH | 7,119 | 000428 512 (5"
2018 =< 5,208 0.00318 = -
=9 3473 | 0.00483 512 (@)™
B EH | 7551 0.00277 =8 -
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W= glom, \EH7.3862)% 5% freFEelA] foakAl ok (p>0.05) WlE=

RES mEn vk £AMEE AARESE BE 5% RAEEAM FelahA

<E 4-32> $o45Y% AWAUF UIEEN(20169)

A A 22 A5 0] & 7]t H] & 2ol A gk(zlo]) 7-%k
1 703 0.296 0.301 -0.005 0.005 0525
2 442 0.186 0.176 0.010 0.010 1.245
3 305 0.128 0.125 0.003 0.003 0.474
4 247 0.104 0.097 0.007 0.007 1.126
5 180 0.076 0.079 -0.003 0.003 0.580
6 158 0.066 0.067 0.000 0.000 0.047
7 140 0.059 0.058 0.001 0.001 0.151
8 102 0.043 0.051 -0.008 0.008 1772
9 99 0.042 0.046 -0.004 0.004 0.906

2,376 MAD = 0.00474
5%, "Ti1% x’= 7.3862, p value = 0.49559, d.f. = 8

<37 427> +ABY HMAES 2EET(2016W)

PROPORTION
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¥ 4-33>3 <a® 428> 20169 FA FAF Y AAAEE Rt
MAD %(0.00837, @A) AL Wx= BEXE Holx gl whd 3k
(15.1338)2 5% ool fFolstA] Zokp>0.05) WxX= FXE W2i 9+
Ao Z Yepeth Egh xR = AARET 10 5% FrolgaadA fod g
Hola t}.
<E 4-33> 3AAHel ozl M XIS S EZEMQ016H)
A A 22 A5 #S5H & 7] g v & 2}l A gk(xFe]) 7-%
1 730 0.325 0.301 0.024 0.024 0470
2 382 0.170 0.176 -0.006 0.006 0.710
3 293 0.131 0.125 0.006 0.006 0.767
4 191 0.085 0.097 -0.012 0.012 1.859
5 165 0.073 0.079 -0.006 0.006 0.958
6 162 0.072 0.067 0.005 0.005 0.946
7 113 0.050 0.058 -0.008 0.008 1.507
8 121 0.054 0.051 0.003 0.003 0.543
9 83 0.039 0.046 -0.007 0.007 1.437
2,245 MAD = 0.00837
598, 1% x°= 15.1338, p value = 0.05659, d.f. = 8
<38 4-28> Ao Folsd MMXIElF 2ZE(2016H)
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MAD #k(0.00784, 38R 9)& 318LA WelolA Wx= Faxo] mas gk

At EAERE ARG 10] 1% FelFTolAl, 5, 97F 5% o]l A
frold @e molm it

<E 4-34> FolAlel FoE HMRHS

A A 22 A5 #S5H & 7] g v & 2}l A gk(xFe]) 7-%
1 757 0.327 0.301 0.026 0.026 9730 "
2 401 0.173 0.176 -0.003 0.003 0.316
3 204 0.127 0.125 0.002 0.002 0.284
4 240 0.104 0.097 0.007 0.007 1.079
5 156 0.067 0.079 -0.012 0.012 2052
6 142 0.061 0.067 -0.006 0.006 1.028
7 128 0.055 0.058 -0.003 0.003 0.501
8 110 0.048 0.051 -0.004 0.004 0.737
9 85 0.037 0.046 -0.009 0.009 2024" "
2,313 MAD = 0.00784
598, 1% x’= 16.6578, p value = 0.03388, d.f. = 8
<38 4-20> FlAlde| Folsd MMXIEIF 2EZE(2016H)
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<E 4-35>9F <y 4-30> THle] 20179 FoF Y AAAESF REE
HolFEth MAD 7H0.00441, 3] €9 9)S 3 8dx HYol Wixe E¥XE wp=2x
dom, PR(TO996)E 5% FolFEolA FolstA Lok(p>0.05) WEE REE
w21 Al SRR E AAAES R BAHo R Fo5HA] e S Holu
At
<I 4-35> Fd&H MK Bl EM(Q20174)
A A A2 A #ASH] & 7] o v] & Z}o] A gk(ZFe]) 7-%k
1 932 0.289 0.301 ~0.012 0.012 1.505
2 551 0.171 0.176 -0.005 0.005 0.782
3 415 0.129 0.125 0.004 0.004 0.596
4 306 0.095 0.097 ~0.002 0.002 0.376
5 280 0.087 0.079 0.008 0.008 1.558
6 229 0.069 0.067 0.002 0.002 0.379
7 206 0.064 0.058 0.006 0.006 1.379
8 165 0.051 0.051 0.000 0.000 0.009
9 151 0.047 0.046 0.001 0.001 0.235
3228 MAD = 0.00441
5%, 1% 2= 7.0996, p value = 0.52592, d.f. = 8
<3% 4-30> 4B HMAE S 2 EE(2017)
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<E 4-36> BoAliol FAEY HMALS Ul A (20174)

A A 22 A5 #S5H & 7] g v & 2}l A gk(xFe]) 7-%
1 947 0.308 0.301 0.007 0.007 0.855
2 544 0.177 0.176 0.001 0.001 0.121
3 353 0.115 0.125 -0.010 0.010 1.654
4 308 0.100 0.097 0.003 0.003 0.597
5 252 0.082 0.079 0.003 0.003 0.552
6 185 0.060 0.067 -0.007 0.007 1.456
7 193 0.063 0.058 0.005 0.005 1.108
8 157 0.051 0.051 0.000 0.000 0.011
9 133 0.043 0.046 -0.002 0.002 0.611

3,072 MAD = 0.00428
598, 1% X’= 7.4216, p value = 0.49190, d.f. = 8
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<E 4-37> FAAYe ozl MM XIS HIEEMQ017H)

A A 22 A5 W50 & 7] g v & 2}l A gk(xFe]) 7-%
1 999 0315 0.301 0.014 0.014 1725
2 544 0.172 0.176 -0.004 0.004 0.631
3 413 0.130 0.125 0.005 0.005 0.890
4 306 0.097 0.097 0.000 0.000 0.036
5 243 0.077 0.079 -0.002 0.002 0.488
6 213 0.067 0.067 0.000 0.000 0.024
7 164 0.052 0.058 -0.006 0.006 1.465
8 150 0.047 0.051 -0.004 0.004 0935
9 137 0.043 0.046 -0.003 0.003 0.639

3,169 MAD = 0.00441
598, 1% X°= 6.9438, p value = 0.54270, d.f. = 8
<38 4-32> FlAld e Folsd MMXIElF 2EE(20174)
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e PgH(23.0727) 5% frolFEelA
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<E 4-38> $4BYU AWAAF UIEEN(0184)

A A 22 A5 #EH & 7] v & 2] A gk(xFo]) 7-%
1 2,448 0.287 0.301 -0.014 0.014 o 739"
2 1,447 0.170 0.176 -0.006 0.006 1.492
3 1,080 0.127 0.125 0.002 0.002 0.500
4 867 0.102 0.097 0.005 0.005 1.502
5 758 0.089 0.079 0.010 0.010 3339°"
6 592 0.069 0.067 0.003 0.003 0.920
7 503 0.059 0.058 0.001 0.001 0.396
8 456 0.054 0.051 0.002 0.002 0.974
9 367 0.043 0.046 -0.003 0.003 1.155

8518 MAD = 0.00501
505, 1% x?= 23.0727, p value = 0.00327, d.f. = 8
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<E 4-39>9F <2¥ 4-34>+= 20189 FAMY FolF Y AAAEST 2EE
wolErh MAD %h0.00296, RS MzE 2xg sk a2

X #(B0035) B 5% FolFwl A frolatA ekok(p>0.05) WIXE R¥E whEa
Ak £AEEE AAASSE BT} 5% FoFFdM frolea e Aowm

Jepst,

<E 439> BoAteel oz HuxieF ¢

A A 22 A5 #S5H & 7] g v & 2}l A gk(xFe]) 7-%
1 2,131 0.300 0.301 -0.001 0.001 0.119
2 1,212 0.171 0.176 -0.005 0.005 1.154
3 857 0.121 0.125 -0.004 0.004 1.044
4 720 0.101 0.097 0.005 0.005 1.277
5 604 0.085 0.079 0.006 0.006 1.831
6 484 0.068 0.067 0.001 0.001 0.400
7 397 0.056 0.058 -0.002 0.002 0.711
8 374 0.053 0.051 0.002 0.002 0.568
9 317 0.045 0.046 -0.001 0.001 0.410

7,096 MAD = 0.00296
596, 1% x’= 8.0035, p value = 0.43313, d.f. = 8
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HojFEth MAD ZH0.00313, <8 $)S WIE= B Xo] Z2HsA dx|&ar glon,
Y AH(5.2493) % 5% frolasol Al freJakA] Zokp>0.05) WIX= BEXS w=a gl

SAMEE AAAUS LR BAMOR FolaA g @ molwm

<E 4-40> TAAIH L A EH HMAE S g2 4(2018H)

A A A2 A5 #S5H & 7] g v & Z}o] Ao gk(xFe]) Z-3%
1 1,342 0.303 0.301 0.002 0.002 0.300
2 758 0.171 0.176 -0.005 0.005 0.824
3 562 0.127 0.125 0.002 0.002 0.387
4 455 0.103 0.097 0.006 0.006 1.300
5 368 0.083 0.079 0.004 0.004 0.949
6 283 0.065 0.067 ~0.002 0.002 0.470
7 249 0.056 0.058 ~0.002 0.002 0.461
8 216 0.049 0.051 -0.002 0.002 0.675
9 188 0.042 0.046 ~0.003 0.003 1.009

4,426 MAD = 0.00313
59, 1% x’= 5.2493, p value = 0.73063, d.f. = 8
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<E 441> T FH MM XS5 Gl EA(20194)
A A 22 A #EH & 7] v & 2] A gk(xFo]) 7-%
1 2,963 0.289 0.301 -0.012 0.012 9550°"
2 1,708 0.167 0.176 -0.009 0.009 o 447"
3 1,366 0.133 0.125 0.008 0.008 0581
4 989 0.097 0.097 0.000 0.000 0.089
5 877 0.086 0.079 0.006 0.006 2410
6 721 0.070 0.067 0.003 0.003 1.387
7 605 0.059 0.058 0.001 0.001 0.457
8 556 0.054 0.051 0.003 0.003 1.428
9 453 0.044 0.046 -0.002 0.002 0.709
10,233 MAD = 0.00504
505, 1% x’= 25.4851, p value = 0.00129, d.f. = 8
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Atk A == AAAES 30] 5% frolrEoll A freldh ghe Bola Qv

<E 442> BoAISl Fo{ZYU AWAAUF Y= 24(20194)
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=
e [o
£

A A A2 A5 #S5H & 7] g v & Z}o] Ao gk(xFe]) 7-%
1 2,630 0.206 0.301 -0.005 0.005 1.104
2 1,554 0.175 0.176 -0.001 0.001 0.339
3 1,172 0.132 0.125 0.007 0.007 19217
4 841 0.095 0.097 -0.002 0.002 0.742
5 745 0.084 0.079 0.005 0.005 1572
6 606 0.068 0.067 0.001 0.001 0.418
7 487 0.055 0.058 -0.003 0.003 1.290
8 476 0.054 0.051 0.002 0.002 0.983
9 386 0.043 0.046 -0.002 0.002 1.046

8,807 MAD = 0.00330
506, 1% x?= 10.9697, p value = 0.20342, d.f. = 8

<O 4-37> ZAAE el A EH HWAST 22T (20194)
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ol

3) 2019 F=o)Abe] o)

<E 4-43>3 <Y 4-38>& 20199 A FoF el ARG RIS
HolFEth, MAD #H(0.00448, 3 & 92 & 8&dX HYddA WME= EXE
2= wbE \P3H16.3328) 5% ool £ (p<0.09)Et WEE BEE
W2z e Aow uUriyth sAEEE RS 3, 80 1% folFEdd A

Froldh ghs Kolar vk

<E 4-43> AR FolE MMAIES YT EA(20196)

A A 22 A5 W50 & 7] g v & 2}l A gk(xFe]) 7-%
1 1458 0.297 0.301 -0.004 0.004 0.562
2 854 0.174 0.176 -0.002 0.002 0.346
3 677 0.138 0.125 0.013 0.013 749"
4 488 0.099 0.097 0.003 0.003 0.587
5 368 0.075 0.079 -0.004 0.004 1.051
6 340 0.069 0.067 0.002 0.002 0.635
7 205 0.060 0.058 0.002 0.002 0615
8 210 0.043 0.051 -0.008 0.008 2618
9 215 0.044 0.046 -0.002 0.002 0.612
4,905 MAD = 0.00448
598, 1% x’= 16.3328, p value = 0.03786, d.f. = 8
<38l 4-38> FlAld e Folsd MMXIElF 2EE(20194)
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5. d=d HZFY WEc 2

ol

7b. 20164 H|LE o R A RS

1) 201611 H]-&F A

<E 4-46>3 <9 4-39>% Tl 20161 W] EF A AAABST EXE
HolFEth MAD 3H(0.00652, 3 &5 9)S s &UX WAolA wyxr= E¥
w2 gdom EH(12.7290)2 5% FrolEelA o ekA Zok(p>0.05) WX
EYE m=23 Q. A2 E AAAES 30 5% ol ol fod @
Hola gith
<E 4-46> 4|85 HMAS BT EA(20164)
A A 2} 2] S #A=ug | 7lgu e o] Aigh(ztel) | Z-3
1 702 0.298 0.301 ~0.003 0.003 0.262
2 395 0.168 0.176 -0.008 0.008 1.020
3 328 0.139 0.125 0.014 0.014 2090
4 250 0.106 0.097 0.009 0.009 1.496
5 172 0.073 0.079 ~0.006 0.006 1.054
6 160 0.068 0.067 0.001 0.001 0.162
7 147 0.062 0.058 0.004 0.004 0.886
8 107 0.045 0.051 ~0.006 0.006 1.203
9 92 0.039 0.046 -0.007 0.007 1.497
2,353 MAD = 0.00652
59, 1% x’= 12.7290, p value = 0.12152, d.f. = 8
<72l 4-39> H|&sH MRS 2EZT(20164)
0.30 \
§DZD — \
=S \
§D.15 —
0.10 — \-\
: * : * FIRSTSDIGITS ¢ 7 * °

- 130 -

a1

o



2) 20161 A} H] Lo

<E 447> <9 4-40>8 2016\ FAALY v]&EFA HAAABEF RIS
HolFEoh MAD 4H0.00444, 389912 38dx WA Hy= XS w23
H 3y =

dom 2 FHE5659)%E 5% FolgaEdAl F9EA Zolp>0.05) WEE
]_

Ea ok £AMEE AAARS BEF BALOE fodA @S

2y
o

Bola 3t

<IE 4-47> SAAMAEL HIEEY HMAE = I EF4(2016H)

A A 22 A5 #S5H & 7] g v & 2}l A gk(xFe]) 7-%
1 701 0.311 0.301 0.010 0.010 0.981
2 390 0.173 0.176 -0.003 0.003 0.374
3 282 0.125 0.125 0.000 0.000 0.009
4 197 0.087 0.097 -0.010 0.010 1.504
5 188 0.083 0.079 0.004 0.004 0.692
6 161 0.071 0.067 0.004 0.004 0.797
7 126 0.056 0.058 -0.002 0.002 0.390
8 104 0.046 0.051 -0.005 0.005 1.041
9 107 0.047 0.046 0.002 0.002 0.329

2,256 MAD = 0.00444
596, 1% x’= 5.5659, p value = 0.69572, d.f. = 8

<3 4-40> ZAAIM el H|EFY HWAS T 22T (2016H)
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5
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3) 20161 ALY H]&-F o

<E 44853 <Y 441> 20163 FAY M EF ARG BEE
BelFth MAD 2H0.00491, 3 889)e S 8AX WYl WMEs PEs

=

k)
I
ke
b
I

dom FHTIB)E 5% FoFTollA 5984 &oHp>0.05) Wl
gy Qo AERe ARG BRIk 5% folsadA fela

Aoz e

Fr
el

&2
Mo

<E 4-48> FoAAlYel H|EZ W MM XIS HIZEMQ016H)

A A 22 A5 W50 & 7] g v & 2}l A gk(xFe]) 7-%
1 670 0.319 0.301 0.018 0.018 1.791
2 367 0.175 0.176 -0.001 0.001 0.121
3 262 0.125 0.125 0.000 0.000 0.016
4 208 0.099 0.097 0.002 0.002 0.301
5 142 0.068 0.079 -0.012 0.012 1.916
6 132 0.063 0.067 -0.004 0.004 0.701
7 116 0.055 0.058 -0.003 0.003 0.488
8 111 0.053 0.051 0.002 0.002 0311
9 91 0.043 0.046 -0.002 0.002 0.475

2,099 MAD = 0.00491
598, 1% X’= 7.1225, p value = 0.52347, d.f. = 8

<O 4-41> FAAMHS| HEFY AMAIE T 22T (2016H)
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5
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. 20179 HIEF Y AARARS

D 20179 v]&&

<HE 4-49>¢F <aF 4-42>+ 2017 Bl EF ARSI BEE HoFEr)
MAD #k(0.00419, 3-89 38dA ®folA Wx= EXE w=1 glon
V(62589 % 5% ool A FostA Fol(p>0.05) WEE RYEES wEw

Stk AEREE AAARE Rk BAROE FolshA %S e molx gtk

<E 4-49> 8| BEY HMAS T 2N (0174)

A A 22 A5 HS5H & 7]t H] & 2ol A gk(zlol) 7-%k
1 918 0.288 0.301 -0.013 0.013 1.590
2 564 0.177 0.176 0.001 0.001 0.099
3 411 0.129 0.125 0.004 0.004 0.653
4 334 0.105 0.097 0.008 0.008 1.470
5 261 0.082 0.079 0.003 0.003 0530
6 199 0.062 0.067 -0.005 0.005 0.988
7 196 0.061 0.058 0.003 0.003 0.805
8 160 0.050 0.051 -0.001 0.001 0.206
9 145 0.045 0.046 0.000 0.000 0.032

3,188 MAD = 0.00419
T T X’= 6.2589, p value = 0.61825, d.f. = 8

<33 4-42> H|EFA AMAE s ZEZ T (20174)
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2) 2017 &<

<HE 450> <Y 4-43>2 20179 FAMY]

Ab mlE

o

ol
ol

HojFEr, MAD %£(0.00450, 38R 1) 8 & XA

k)

i

e

=

YA
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o

Rl

low  ?FH10.019)% 5% Tl f9eA ZoHp>0.05)

Hl

fa

g mEn ok £AURE AAREE 30 5% FALFANA FIF

E
30
o

<E 4-50> BoiAleiel B85 MRS

Bl T =24 (20174)

A A 22 A5 #S5H & 7] g v & 2}l A gk(xFe]) 7-%
1 938 0.306 0.301 0.005 0.005 0.632
2 539 0.176 0.176 0.000 0.000 0.001
3 335 0.109 0.125 -0.015 0.015 2566
4 209 0.093 0.097 0.001 0.001 0.114
5 258 0.084 0.079 0.005 0.005 1.013
6 219 0.072 0.067 0.005 0.005 0.981
7 168 0.055 0.058 -0.003 0.003 0.697
8 170 0.056 0.051 0.004 0.004 1.061
9 135 0.044 0.046 -0.002 0.002 0.395
3,061 MAD = 0.00450
596, 1% x’= 10.0191, p value = 0.26369, d.f. = 8
<38 4-43> A H 25 MRS 2EZE(20174)
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3) 2017 ALY H&-F

< 451> <9 444>+ 20179 A M-S AAAB S 2
HolFth MAD #£(0.00316, <8R 9)S Mx= x5 S 0=
RHA3972) % 5% ool A fo8A ol p>0.05) MEE BEE w2y

SAMEE AAARNE B EAMOE folsa 2 @e molm Yk

<E 4-51> FoAAlHel H|ESH AMAIEIF S Z2M(20174)

A A A2 A5 #S5H & 7] g v & Z}o] Ao gk(xFe]) 7-%
1 869 0.301 0.301 0.000 0.000 0.007
2 519 0.180 0.176 0.004 0.004 0.478
3 378 0.131 0.125 0.006 0.006 0.931
4 266 0.092 0.097 -0.005 0.005 0.847
5 220 0.076 0.079 -0.003 0.003 0.569
6 192 0.066 0.067 0.000 0.000 0.068
7 161 0.056 0.058 -0.002 0.002 0.480
8 138 0.048 0.051 -0.003 0.003 0.783
9 146 0.051 0.046 0.005 0.005 1.184

2,889 MAD = 0.00316
506, 1% X’= 4.3972, p value = 0.81962, d.f. = 8

<33 4-44> el Aol H|EEU HMAS T 2T (20174)

PROPORTION

1 2 3 4 5 [ 7 8 E]
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= Actual ——Benford
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o 20189 HI&F Y AAARS

1) 2018 Bl-§F

<HE 4-52>¢F <y 4-45>+ 20189 H|EF 9 AAzEG EEXE HoFr
MAD %(0.00536, 318812 34UA HMSolM WE= E¥ s w2 Wi, 3k
(35310002 5% frolaolA el #(p<ob)er WA= FIXE wp=x il
At A RE AAABS 10] 5% fFol4F, 5, 89 1% Tl fof s

e Kol Ut

<E 4-52> HIFY HWAHS ulIT 2420184

A A 22 A5 #EH & 7] v & 2] A gk(xFo]) 7-%
1 2,435 0.288 0.301 -0.013 0.013 9531
2 1,463 0.173 0.176 -0.003 0.003 0.674
3 1,045 0.124 0.125 -0.001 0.001 0.317
4 871 0.103 0.097 0.006 0.006 1.916
5 777 0.092 0.079 0.013 0.013 4345
6 585 0.069 0.067 0.002 0.002 0.832
7 513 0.061 0.058 0.003 0.003 1.060
8 375 0.044 0.051 -0.007 0.007 9789"**
9 381 0.045 0.046 -0.001 0.001 0.257

8,445 MAD = 0.00536
505, 1% x’= 35.3100, p value = 0.00002, d.f. = 8

<32 445> 8| EY HAKIES 22T (2018)
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o

<HE 4-53>¢F <9 4-46>2 20189 FJAMY] HIEF N A AAEF
HojEth MAD #£0.00350, R #)2 Mx= F3ol 46t

' AH(13.8626) = 5% fregEold fo8kA Zob(p>0.05) WME= RIS

AeS Holal ot AR = AAAE T 3, 57F 5% FolFTel A fogh
Hola t}.
<HE 4-53> ZAAe| H|ESW AMAIEIF Bl EAM(20184H)

A A 22 A5 W50 & 7] g v & 2}l A gk(xFe]) 7-%
1 2,211 0.304 0.301 0.003 0.003 0.455
2 1,274 0.175 0.176 -0.001 0.001 0.250
3 851 0.117 0.125 -0.008 0.008 2075""
4 744 0.102 0.097 0.005 0.005 1.489
5 635 0.087 0.079 0.008 0.008 2506" "
6 477 0.065 0.067 -0.001 0.001 0.476
7 417 0.057 0.058 -0.001 0.001 0.246
8 350 0.048 0.051 -0.003 0.003 1.174
9 325 0.045 0.046 -0.001 0.001 0.438

7,284 MAD = 0.00350
598, 1% x’= 13.8626, p value = 0.08542, d.f. = 8
<38 4-46> SAIM e H 25 AHMXIEF 2ZE(2018H)
0.30 — \

SDZD — \

& N\

20.15 ——1

: : : * FIRSTSDIGITS ¢ 7 * °

- 137 -



3) 2018 ALY H]&-F o

<FE 4-54>9F <O 447> 20189 AR HI ST AAASS EEE
HojFErh MAD #(0.00439, s1&®9)E 1 &LdA MM Wx= Fx&

=

us
[

w23 9om, ?7h9.4899)% 5% HogFolA folEtA] ol (p>0.05) Wl
PEE Ew vk £AERE ARG BE 5% frelFEelA 25

B #$e Hola Stk

<E 4-54> FUAIEO] HI8EY MMAIE S T EA(2018H)

A A 22 A5 W50 & 7] g v & 2}l A gk(xFe]) 7-%
1 1,104 0.202 0.301 -0.009 0.009 1.247
2 656 0.173 0.176 -0.003 0.003 0.434
3 495 0.131 0.125 0.006 0.006 1.056
4 394 0.104 0.097 0.007 0.007 1.461
5 320 0.085 0.079 0.005 0.005 1.187
6 253 0.067 0.067 0.000 0.000 0.031
7 225 0.059 0.058 0.001 0.001 0.344
8 167 0.044 0.051 -0.007 0.007 1.929
9 172 0.045 0.046 0.000 0.000 0.058

3,786 MAD = 0.00439
596, 1% x°= 9.4899, p value = 0.30266, d.f. = 8
<38 4-47> FAH e H 25 MRS T 2EZE(2018H)
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1) 2019 H]-&& 4

<E 4-55>9F <18 4-48>L 2019y v LE A AAABEG BIEE

MAD (000588, &]-8191)2 s]&dA WMo Wix= x5 was= whd

(3160472 5% FelgwolA frold #H(p<o0m)om Wx= EEE

ATk =AM Z = ARG 10] 1% F a0 A, 2, 3, 7, 97F 5% Frelgoll A

93 F+S Hola Utk
<E 4-55> H| 25| MRSl 2l &M (20194)

A A A2 A #ASH] & 7] o v] & Z}o] A gk (Z}Fo]) 7-%k
1 2,898 0.286 0.301 -0.015 0.015 3180°""
2 1,717 0.170 0.176 -0.006 0.006 1.666
3 1,341 0.133 0.125 0.008 0.008 2.304™*
4 1,027 0.102 0.097 0.005 0.005 1.551
5 854 0.084 0.079 0.005 0.005 1.934
6 720 0.071 0.067 0.004 0.004 1.680
7 635 0.063 0.058 0.005 0.005 2036
8 509 0.050 0.051 -0.001 0.001 0.358
9 415 0.041 0.046 -0.005 0.005 9956%*

10,116 MAD = 0.00588
5%, 1% X°= 31.6547, p value = 0.00011, d.f. = 8
<2l 4-48> H| &M MU XISl 22 T(2019H)
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<3 456> <™ 4-49>F 20199 ALY v g2 AL RIS
HolFEh MAD #:0.00339, 89S WEs B¥XE ZHEA w21 glon,

Y AE(12.7936) = 5% frelgEol A fFo8kAl Zok(p>0.05) WME= RIS wE1

AeS Holal Qrf. AHEZE AAXG ST 1, 6°] 5% FFcodA 3 s
Holal 9t}
<HE 4-56> AL H|ESY AMAIEIF Bl EAM(2019H)

A A 22 A5 #S5H & 7] g v & 2}l A gk(xFe]) 7-%
1 2,654 0.291 0.301 -0.010 0.010 2.048"*
2 1,613 0.177 0.176 0.001 0.001 0.200
3 1,179 0.129 0.125 0.004 0.004 1.253
4 864 0.095 0.097 -0.002 0.002 0.670
5 739 0.081 0.079 0.002 0.002 0.648
6 669 0.073 0.067 0.006 0.006 9 438%"
7 544 0.060 0.058 0.002 0.002 0.666
8 461 0.051 0.051 -0.001 0.001 0.227
9 393 0.043 0.046 -0.003 0.003 1185

9,116 MAD = 0.00339
598, 1% x’= 12.7936, p value = 0.11915, d.f. = 8
<38 4-40> Ao H 25 AMXIEF 2ZE(20194)
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i

HhH 2ZH(23.7456) 5% o Eel A o8t #(p<o.05)oE WE=
wEx i gk SAEEE AMAR T 47 1% FoFEdA, 1, 97F 5% #-9

FEolA fold g molw Utk

<E 4-57> AR]85 MMAIE S T 2A(20196)

A A A A5 W50 & 7] g v & 2}l A gk(xFe]) 7-%
1 1,132 0.283 0.301 -0.018 0.018 9489
2 719 0.180 0.176 0.004 0.004 0.572
3 517 0.129 0.125 0.004 0.004 0.788
4 447 0.112 0.097 0.015 0.015 3135
5 334 0.083 0.079 0.004 0.004 0.973
6 279 0.070 0.067 0.003 0.003 0.668
7 240 0.060 0.058 0.002 0.002 0.502
8 182 0.045 0.051 -0.006 0.006 1.593
9 152 0.038 0.046 -0.008 0.008 9317""
4,002 MAD = 0.00703
598, 1% = 23.7456, p value = 0.00253, d.f. = 8
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<E 4-59> H|8F U MM XIS  SHE

X EAY
T = 2T Bl 2
2w p-value 5% o

H| & 2,353 12.7290 0.12152 8l = =(0)

2016 = 2,256 5.5659 0.69572 HZE(O)
9 2,099 7.1225 0.52347 8l = =(0)

HEE5H 3,188 6.2539 0.61825 8l Z =(0)

2017 =9 3,061 10.0191 0.26369 #H ZE=(0)
T2 2,889 4.3972 0.81962 8l Z =(0)

H| & 8,445 35.3100 0.00002 Bl = (X))

2018 =< 7,284 13.8626 0.08542 8l Z =(0)
T2 3,786 9.4899 0.30266 8l = =(0)

HEZ5H 10,116 31.6547 0.00011 8l = =(X)

2019 =9 9,116 12.7936 0.11915 8l Z =(0)
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7%k

0.361

* ok ok

3.830

* %

2.044

* k%

3.148
7.571

* k%

* %

2.954

1.317

1.490
1.109

A gk (=Fel)
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0.020
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0.079

0.067

0.058
0.051
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2) 20161 &AL Bl & AR

<E 4-61>2 20169 ALY Blf-EAAE ARABS
(0.00532, 3189 &E&dx el wxr= FxE
(26.6858) 5% -rolFEolAl fFog g(p<0.05)o® Wx= X E
Atk A EE AT 57 1% Fo4F, 191 5

Bola .

<E 4-61> BUAIY BIRSAA HMAIES T EA(2016H)

A A 22 A5 v & 7 8] & 2ol A gk(zko]) Z-%k
1 1,280 0.284 0.301 -0.017 0.017 9593
2 806 0.179 0.176 0.003 0.003 0.429
3 554 0.123 0.125 -0.002 0.002 0.416
4 434 0.096 0.097 -0.001 0.001 0.139
5 444 0.093 0.079 0.019 0.019 4755"
6 201 0.064 0.067 -0.002 0.002 0.630
7 267 0.059 0.058 0.001 0.001 0.309
8 225 0.050 0.051 -0.001 0.001 0.357
9 211 0.047 0.046 0.001 0.001 0.287

4512 MAD = 0.00532
59, 1% x’= 26.6858, p value = 0.00080 d.f. = 8

. 20179 AR ARE (F S AR H TS AL AR AR

1) 20173 FJAY 5 A4
<H 462> 20179 Tl
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(550762 5% FoFEANA o8 Rp<005)O WEE RES s g
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<E 4-62> ZolAbe]

FSAHE A AL 2l EZ4(201749)

(0.00504,

A A A2 A #SH] & 7] o v & Z}o] Ao gk(xFo]) Z-3%
1 2113 0.303 0.301 0.002 0.002 0.406
2 1,129 0.162 0.176 -0.014 0.014 3056° "
3 828 0.119 0.125 -0.006 0.006 1516
4 585 0.084 0.097 -0.013 0.013 3628° "
5 705 0.101 0.079 0.022 0.022 6.786"""
6 521 0.075 0.067 0.008 0.008 9505
7 432 0.062 0.058 0.004 0.004 1.412
8 362 0.052 0.051 0.001 0.001 0.282
9 291 0.042 0.046 -0.004 0.004 1.563
6,966 MAD = 0.00822
595, 9% = 75.5076, p value = 0.0000 d.f. = 8
2) 20173 F A Hl 5 A4
<E 4-63>2 2017 FIAY vl AR AAREl X E HolFEth MAD Gt
318 H9)S FE&dx HY A ¥ BEY¥Z mEE dkd (g
(22.0453)2 5% ool A Yk #(p<0.05)e= ML= F¥XE =X Fal
Ak =AEZ= AAARS 57F 1% 72T, 10] 5% Fo oA 23 s
Hola St}
<E 4-63> 3AAIY H|FSAA A XISl gl 2 M (Q20174)
A A A2 A TEu & 7] g v & Z}o] Ao gk(ZFo]) 7-%k
1 1,780 0.287 0.301 -0.014 0.014 9337
2 1,119 0.181 0.176 0.005 0.005 0.921
3 781 0.126 0.125 0.001 0.001 0.250
4 565 0.091 0.097 -0.006 0.006 1.497
5 570 0.092 0.079 0.013 0.013 3716
6 403 0.065 0.067 ~0.002 0.002 0572
7 385 0.062 0.058 0.004 0.004 1.373
8 317 0.051 0.051 0.000 0.000 0.007
9 275 0.044 0.046 -0.001 0.001 0.485
6,195 MAD = 0.00504
59, 1% X°= 22.0453, p value = 0.00483 d.f. = 8
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<GE 464>+ 20189 w1l oA e ARl AAAE T FEE HY
=t MAD #£(0.00683, 3]-8H <)) &8§dx] MLdA] Wlx= FXE 2+ v
RE61.0132)8 5% frolFolM foldh gh(p<0.05) o2 WEE FIE mEX
gL Uk AP EE AAREST 2, 5, 6°] 1% T, 47F 5% o

A frelRt ghs Hola 3l

LI

<E 4-64> SAAMY RSAR HHAE S g2 24(2018H)

A A 22 A5 #S5H & 7] Bl & 2] A gk(xFe]) 7-%
1 2,222 0.300 0.301 -0.001 0.001 0.137
2 1,188 0.161 0.176 -0.016 0.016 3502°""
3 895 0.121 0.125 -0.004 0.004 1.026
4 662 0.089 0.097 -0.007 0.007 2150"*
5 720 0.097 0.079 0.018 0.018 5747
6 578 0.078 0.067 0.011 0.011 3814
7 440 0.059 0.058 0.001 0.001 0513
8 375 0.051 0.051 0.000 0.000 0.162
9 321 0.043 0.046 -0.002 0.002 0.955

7,401 MAD = 0.00683
506, "9 X’= 61.0132, p value = 0.00000 d.f. = 8

2) 2018 &AM f-E Al
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<IE 4-65> SAAY H|FSAHLE A A Bl EF4(2018H)

A A A2 A5 B & 7] g v & 2}o] Ao gk(xFe]) Z-%
1 1,906 0.287 0.301 -0.014 0.014 9 423"
2 1,170 0.176 0.176 0.000 0.000 0.043
3 802 0.121 0.125 -0.004 0.004 0978
4 592 0.089 0.097 -0.008 0.008 2092
5 655 0.099 0.079 0.020 0.020 5876
6 458 0.069 0.067 0.002 0.002 0.656
7 399 0.060 0.058 0.002 0.002 0.725
3 348 0.052 0.051 0.001 0.001 0.455
9 304 0.046 0.046 0.000 0.000 0.025

6,634 MAD = 0.00565
506, 1% X’= 42.2726, p value = 0.00000 d.f. = 8

2k 20199 T gAY ARFE (F3 AL -HFEALL) AAAR S

1) 20199 FOAHY 522
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<IE 4-66> SAAIYE FSA AMAE S BIEEA(20194)

A A 22 A5 A=) & 7] v & 2}o] Ao gk(ZFo]) Z-%k
1 2,404 0.293 0.301 -0.008 0.008 1475
2 1,343 0.164 0.176 -0.012 0.012 868"
3 1,012 0.124 0.125 -0.001 0.001 0.364
4 705 0.086 0.097 -0.011 0.011 3998°"*
5 835 0.102 0.079 0.023 0.023 7600 "
6 596 0.073 0.067 0.006 0.006 9083""
7 521 0.064 0.058 0.006 0.006 9151%"
8 407 0.050 0.051 -0.001 0.001 0575
9 368 0.045 0.046 -0.001 0.001 0.334

8,191 MAD = 0.00760
59, 1% x°= 81.0964, p value = 0.00000 d.f. = 8
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<E 4-67> BUAIY BIRESAA HMAIES T EA(20196)

A A 22 A5 0] & 7 g 8] & 2ol o gk(=2}o]) 7-%k
1 2,092 0.291 0.301 -0.010 0.010 1788
2 1,218 0.170 0.176 -0.006 0.006 1.431
3 849 0.118 0.125 -0.007 0.007 1.707
4 689 0.096 0.097 -0.001 0.001 0.260
5 675 0.094 0.079 0.015 0.015 4625
6 506 0.070 0.067 0.004 0.004 1.164
7 403 0.056 0.058 -0.002 0.002 0.656
8 396 0.055 0.051 0.004 0.004 1.507
9 354 0.049 0.046 0.004 0.004 1.403

7,182 MAD = 0.00574
59, 1% x= 32.4850, p value = 0.00008 d.f. = 8
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(11.9302)= 5% frolsolX FolskA &okp>0.05) WME= FEE

w}
SApERE ARARS 27 5% FolFEAA KA g wolw ek

<E 4-TI>E 20169 (E3HTAW ANE AAASF REE HolEL
MAD ZH0.00978, Al WML sHAGR] W9lo] Hlx= BEES Holw 9o 2zt
(7.2178)2 5% ool A F3FA ot (p>0.05) WYX= BYXE =31

SANRE AAARS Bk BALOR o84 @t Ao tehta 9

A A 22 A HSH & 7] i u] & 2ol A gk(zke]) Z-%k
1 157 0.308 0.301 0.007 0.007 0.317
2 83 0.163 0.176 -0.013 0.013 0.713
3 60 0.118 0.125 -0.007 0.007 0.415
4 41 0.081 0.097 -0.016 0.016 1.173
5 49 0.096 0.079 0.017 0.017 1.346
6 44 0.036 0.067 0.019 0.019 1.671
7 27 0.053 0.058 -0.005 0.005 0.382
8 25 0.049 0.051 -0.002 0.002 0.108
9 23 0.045 0.046 -0.001 0.001 0.062

507 MAD = 0.00978
5%, "% x’= 7.2178, p value = 051332 d.f. = 8

MAD k(0.00987, AW AL HH WEX= FXE Hola glom,
P 7H(235406) 8 5% rolaEael A fredt gHp<0.0p)o® W¥= BE¥E wEx gu

gtk SAMEE AAARSE 57h 1% FolSElA, 1o] 5% FoAFEAA foI@

s Hola St
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<E 4-72> (AtE|=SX))Z Aol XpaEH XS 222 A(2016'H)

A A A2 A =1 & 7] o H] & zto] Ao gk(=Fo]) Z-%k
1 529 0.275 0.301 -0.026 0.026 9496
2 356 0.185 0.176 0.009 0.009 1.032
3 240 0.125 0125 0.000 0.000 0.001
4 162 0.084 0.097 -0.013 0.013 1.825
5 192 0.100 0.079 0.021 0.021 3309"**
6 140 0.073 0.067 0.006 0.006 0.994
7 127 0.066 0.058 0.008 0.008 1.474
8 97 0.052 0.051 0.000 0.000 0.025
9 76 0.040 0.046 -0.006 0.006 1.245

1,919 MAD = 0.00987

50, 9% x’= 23.5406, p value = 0.00274 d.f. = 8

MAD #£(0.02030, =< = W) MEE EF o= SdA s om Lo

¢

N REALBOI T 5% frolaolA fo3F ZHp<.0p)o® Wxs E¥S wax] oy

At EAERE AAABS 2, 3, 8, 97F 1% ool fole ghe wola gl

<E 473> (AB)TUWL AMBY HWAEF ¥IEEN(0169)

A A 22 A5 =] & 7] tiu] & 2}-0] A gk(zkol) YAEdS
1 272 0.278 0.301 -0.023 0.023 1.547
2 134 0.137 0.176 -0.039 0.039 3179"**
3 94 0.096 0.125 -0.029 0.029 689"
4 107 0.109 0.097 0.012 0.012 1.256
5 90 0.092 0.079 0.013 0.013 1.418
6 81 0.083 0.067 0.016 0.016 1.912
7 63 0.069 0.058 0.011 0.011 1.467
8 69 0.070 0.051 0.019 0.019 2673
9 64 0.065 0.046 0.020 0.020 2860

979 MAD = 0.02030
598, 1% x’= 41.6611, p value = 0.00000 d.f. = 8
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5) (st&=7eh) gl A4k
¥ 474>+ 20169 (SrEEhEewel ks ARG BYE Btk
MAD #:(0.02160, L] WS = E¥ols BEAAeE Aoz YEon,
VRATT8780) 2 5% FrolFwold F93 #(p<0.05)e2 WE= REE w2
& QY. =AEZE AAAEST 2, 3, 4, 57F 1% FelFToA F93 s
Kol Qlrt.
<E 4-74> (t=Xshz Aol s d M XiEls gl E 2 AM(20164)
A A 22 A5 v & 7] v & Afo] A gk(xFe]) 7-%
1 662 0.307 0.301 0.006 0.006 0.557
2 318 0.147 0.176 -0.029 0.029 3476"""
3 196 0.091 0.125 -0.034 0.034 47607
4 135 0.063 0.097 -0.034 0.034 5358
5 310 0.144 0.079 0.064 0.064 110527
6 161 0.075 0.067 0.008 0.008 1.380
7 135 0.063 0.058 0.005 0.005 0.862
3 123 0.057 0.051 0.006 0.006 1.184
9 117 0.055 0.046 0.009 0.009 1.932
2,157 MAD = 0.02160
595, 1% x’= 177.8780, p value = 0.00000 d.f. = 8
6) (Z1EH3 2 HQ AHAkE A
<E 4-75> (Z|Eh= el XprtEH M XSl 2l 22 A(2016H)
A A 2} 2] A5 #SH & 7] v & 2}o] Ao gk(ZFo]) Z-%k
1 341 0.304 0.301 0.003 0.003 0.159
2 159 0.142 0.176 -0.035 0.035 9997
3 124 0.110 0.125 -0.015 0.015 1.427
4 112 0.104 0.097 0.007 0.007 0.774
5 116 0.103 0.079 0.024 0.024 9938""*
6 83 0.074 0.067 0.007 0.007 0.873
7 67 0.060 0.058 0.002 0.002 0.176
3 52 0.046 0.051 ~0.005 0.005 0.669
9 64 0.057 0.046 0.011 0.011 1.730
1,118 MAD = 0.01197
506, 119 Y= 22.8519, p value = 0.00356 d.f. = 8
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<E 4-75>+ 2016 (71D
MAD #(0.01197, @A e FALA oo MEx= F3X 5 Hol= Wby

r o
>
£
o
2
P
2
>
P
B
ME
==}
i
127
)
M
k)

7K (22.8519)2 5% olgaoll A feete] (p<0.05) WMFE= B¥ S w=x ¢gku

Q. ARRE AAADT 2 57 1% FAFFAN Fold ge Hmola vk

W 20179 #3E AASTY

< 4-76> (L F)SAHel AHLbENH A A gl =2 4(2017H)

A A 22 A HSH & 7]t u] & 2ol A gk(zko]) Z-%k
1 477 0.292 0.301 -0.009 0.009 0.744
2 289 0.177 0.176 0.001 0.001 0.073
3 192 0.118 0.125 -0.007 0.007 0.854
4 148 0.091 0.097 -0.006 0.006 0.808
5 117 0.072 0.079 -0.007 0.007 1.075
6 126 0.077 0.067 0.010 0.010 1.608
7 108 0.066 0.058 0.008 0.008 1.362
8 92 0.056 0.051 0.005 0.005 0.902
9 82 0.051 0.046 0.005 0.005 0.926

1,631 MAD = 0.00661
59, 1% x°= 9.1744, p value = 0.32780 d.f. = 8

<E 4-76>L 20179 ()9

MAD %(0.00661, 389 9])<e 3

V91740 = 5% ool A 284 eFol(p>0.05) WYX= EYE uwpz
}.

gtk MR AAGEE 2Rl AN OR Felsa @ g molx vk

2) (E3hEelsl A

<E 477> 20179 (#3HT YW AES AAANS BEE weEu

MAD k(0.00630, 318 9D 3624 Helo] WEE= RIS Holx glom, 7
al

(3.6898) %= 5% ool frolatA edok(p>0.05) ML= F¥x& W=
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<E 4-77> (Bsh3 Aol XatEd MM XISl 2l 2 A4(2017H)
A | A5 | #3ue | o6e Aol [ Ad@GEe) | z-#
1 167 0.305 0.301 0.004 0.004 0.143
2 93 0.170 0.176 -0.006 0.006 0.336
3 58 0.106 0.125 -0.019 0.019 1.288
4 57 0.104 0.097 0.007 0.007 0.490
5 45 0.082 0.079 0.003 0.003 0.176
6 43 0.078 0.067 0.012 0.012 0.993
7 31 0.057 0.058 -0.001 0.001 0.051
8 26 0.047 0.051 -0.004 0.004 0.207
9 27 0.051 0.046 0.005 0.005 0.495
547 MAD = 0.00680
59, 1% x’= 3.6898, p value = 0.88397 d.f. = 8

™
U
I

3) (A3 EA) & E R Ao

4

<E 478> (MBI EX)BAMel RABU RHRIS ¥l E24(20174)

A A A2 A5 #S5H & 7] g v & 2}o] Ao gk(xFe]) Z-%k
1 550 0.258 0.301 -0.043 0.043 4997
2 386 0.181 0.176 0.005 0.005 0.583
3 276 0.130 0.125 0.005 0.005 0.606
4 170 0.080 0.097 -0.017 0.017 2637 "
5 214 0.100 0.079 0.021 0.021 3501
6 180 0.084 0.067 0.018 0.018 3192
7 142 0.067 0.058 0.009 0.009 1.661
8 114 0.053 0.051 0.002 0.002 0.442
9 97 0.046 0.046 0.001 0.001 0.102

2,129 MAD = 0.01335
506, 1% X’= 45.0816, p value = 0.00000 d.f. = 8

<E 478> 20179 (AHREATAW AF AARES RES wol

MAD #k(0.01335, ELX] W9 Wz FXoh= BUX| 8= 02 YEYS
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2ZH(45.0816) % 5% olFaolA] 93k Fhp<0.0h)o® W¥E B¥E wEx] 9ku
Ak AR EZ = AAAEST 1, 4, 5, 69 1% fFelaolA] 193 s Holal St

4) (95)FJHA AAkEA
<E 479> 20179 (=2)FAHH A ARG REE HoFEU)
MAD 7£(0.02076, B4 H9)Ee wixs Byxol= BAdXd= Ao7 Loy

X #(63.3023) % 5% frolEolAl gk #h(p<0.05)o2 Wxe FXE wmEXA] ghal
6

<IE 4-79> (2lm)sdHel ALtE N MM A gl =24 (2017H)

A A 22 A HE5H & 7] th M) & 2} o] Ao gk(zlo]) 7-%k
1 286 0.285 0.301 -0.016 0.016 1.042
2 134 0.134 0.176 -0.042 0.042 3.479%
3 98 0.098 0.125 -0.027 0.027 2550" "
4 107 0.107 0.097 0.010 0.010 1.003
5 71 0.071 0.079 -0.008 0.008 0917
6 98 0.093 0.067 0.031 0.031 3845
7 71 0.071 0.058 0.013 0.013 1675
8 56 0.056 0.051 0.005 0.005 0.609
9 81 0.081 0.046 0.035 0.035 5938"**

1,002 MAD = 0.02076
59, 1% x°= 63.3023, p value = 0.00000 d.f. = 8

5) (8F&AFal) el ol xpakxE ol

<3 4-80>2 20173 (SrEAshaHel Ak AARIEls BEE HoFETh
228 XZ%,%(169.6395)E 5% olgFo) A Gold ZHp<005)ow WI¥EE RYE
e ¢ gk EAERE AARS 1

frolasolA Tl e Holal Stk

, 2,3 4, 57F 1% 94, 8°] 5%
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<I 4-80> (st=&shz el XpASH M Xtsl gl 2A(2017H)

AAAE | AF | B=us& | Agug | Aol | AdgGol) | Z-#&
1 749 0.322 0.301 0.021 0.021 2155
2 331 0.142 0.176 -0.034 0.034 468"
3 218 0.094 0.125 -0.031 0.031 4536
4 151 0.065 0.097 -0.032 0.032 5192° "
5 318 0.137 0.079 0.057 0.057 10222
6 178 0.076 0.067 0.010 0.010 1.795
7 121 0.052 0.058 ~0.006 0.006 1.197
8 145 0.062 0.051 0.011 0011 9392
9 117 0.050 0.046 0.004 0.004 0.989

2,328 MAD = 0.02295

506, 9% x= 169.6395, p value = 0.00000 d.f. = 8

6) (FIENZe el A5
<E 481> 20179 (lEHEAW ARF A4S REE wolFth
MAD %£(0.00398, 992 LA "ol Wlx= £¥5 W= glom,

' 7H(4.0806) % 5% ol FFol Al okl ol (p>0.05) WEE B¥XE wEa

<E 4-81> (JIENZ AWML AMBY HWALS ¥IEEN(20174)

A A 22 A5 H5H & 7]t H] & 2ol Ao gk(=Fe]) Z-%k
1 380 0.301 0.301 0.000 0.000 0.012
2 200 0.158 0.176 -0.018 0.018 1618
3 158 0.125 0.125 0.000 0.000 0.017
4 123 0.097 0.097 0.000 0.000 0.010
5 101 0.080 0.079 0.001 0.001 0.052
6 91 0.072 0.067 0.005 0.005 0.669
7 80 0.063 0.058 0.005 0.005 0.753
8 66 0.052 0.051 0.001 0.001 0.115
9 64 0.051 0.046 0.005 0.005 0.768

1,263 MAD = 0.00398
596, 1% x’= 4.0806, p value = 0.84978 d.f. = 8
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ot 20183 F¥FHE AAHEA

D (5)F 8l A4k

<E 4-82>E 20189 (AL H)F <]
MAD #£(0.00574, & & ¢])e &
H(8.8496) % 5% ol FFol A st ol (p>0.05) WMEE B¥XE wEw

Stk RS ARG 8] 5% FolLFolA Fold gre molw vk

<E 4-82> (I F)zdHel ALEA A A 2= F4(2018H)

A A 22 A5 HSH & 78] & 2ol A gk(zko]) 7-%k
1 453 0.287 0.301 -0.014 0.014 1.149
2 271 0.172 0.176 -0.004 0.004 0.398
3 196 0.124 0.125 -0.001 0.001 0.031
4 144 0.091 0.097 -0.006 0.006 0.701
5 129 0.082 0.079 0.003 0.003 0.346
6 116 0.074 0.067 0.007 0.007 1.007
7 96 0.061 0.058 0.003 0.003 0.443
8 102 0.065 0.051 0.014 0.014 9338"*
9 69 0.044 0.046 -0.002 0.002 0.316

1,653 MAD = 0.00574
59, 1% X°= 8.8496, p value = 0.35514 d.f. = 8

<E O4-83>2 201849 (Eshe Rl ARtEd AAASs EXE HoEU

MAD 7H0.00493, 31899 WEE Bxeps BlAas e Urhia e

a3

A P RE(3.1602) 5% FelFEel A FelstA ekeh(p>0.05) WIEE REE
e gk £AMEE AAAUSE 2} BAY0R fosA @ #e
')

olaL Ut
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<I 4-83> (B3had@el XAbEoH MKl gl = 24(2018H)
A A 2} 2] A5 HSH & 7] g H] & 2ol A gk(zko]) 7-%k
1 174 0.285 0.301 -0.016 0.016 0.806
2 105 0.172 0.176 -0.004 0.004 0.204
3 77 0.126 0.125 0.001 0.001 0.035
4 60 0.098 0.097 0.001 0.001 0.053
5 48 0.079 0.079 0.000 0.000 0.045
6 43 0.070 0.067 0.004 0.004 0.269
7 37 0.061 0.058 0.003 0.003 0.195
8 30 0.049 0.051 -0.002 0.002 0.129
9 38 0.059 0.046 0.013 0.013 1.470
612 MAD = 0.00493
59, "% x*= 3.1602, p value = 0.92390 d.f. = 8

3) (AFE =A< el ARkl
CE 484> 20184 (A} EA)TOMO] AAE A REs By woEr)
MAD 2001135, AW $)e AU Weo Wrs R¥EE Holx glow,

2 7E(39.6484) 8 5% freolgrol A foldk ZH(p<0.05)o2 WxE

St SR zE AAANS 1, 570 1% Felfaol A, 70 5% ool

&S Hola

>

<E 4-84> (A3 ER)FdHel XS A M XIS BT EAM(2018H)

A A 22 A5 #E1 & 71 g8 & 2] Ao gk(xko]) 7-%k
1 614 0.267 0.301 -0.034 0.034 3.450°
2 399 0.177 0.176 0.001 0.001 0.117
3 255 0.113 0.125 -0.012 0.012 1.641
4 209 0.093 0.097 -0.004 0.004 0.616
5 239 0.106 0.079 0.027 0.027 4704
6 169 0.075 0.067 0.008 0.008 1.501
7 155 0.069 0.058 0.011 0.011 2161
8 124 0.055 0.051 0.004 0.004 0.800
9 99 0.044 0.046 -0.002 0.002 0.354

2,263 MAD = 0.01135

A 7 x= 39.6484, p value = 0.00000 d.f. = 8
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) (E)FIY ARF
<E 485> 20189 (JR)FPA ANFY AAARSE BB wolEth

MAD #k(0.01855, Ed A M) WX Fxoh= EdX|shs ALoE LEy o

X°7E(53.1092) % 5% frolrwol A o3k g(p<00p)o® WY RyE wax] ok
ATt AP R = AARES 2, 3, 97F 1% 720l A, 6, 7, 8°] 5% -2 F==oll A

<E 4-85> (°|B)z Al ALEA M A 5 HIEZA(2018H)

A A 22 A5 HS5H & 7] tiu] & 2ol A gk(zko]) 7-%k
1 293 0.290 0.301 -0.012 0.012 0.764
2 146 0.144 0.176 -0.032 0.032 2616
3 94 0.093 0.125 -0.032 0.032 3036
4 93 0.092 0.097 -0.005 0.005 0.486
5 77 0.076 0.079 -0.003 0.003 0.306
6 87 0.086 0.067 0.019 0.019 935%™
7 76 0.075 0.058 0.017 0.017 2961
8 67 0.066 0.051 0.015 0.015 2103
9 79 0.078 0.046 0.032 0.032 4843°"

1,012 MAD = 0.01855
59, 1% x’= 53.1092, p value = 0.00000 d.f. = 8

<I 4-86> (f=Fshs Al RSN HMAE s gz F24(2018H)

AAAE | A% | B=us | Ague | Aol | Ad@gGel) | Z-&
1 806 0.313 0.301 0.012 0.012 1.277
2 365 0.142 0.176 -0.034 0.034 4566
3 243 0.094 0.125 -0.031 0.031 1675
4 158 0.061 0.097 -0.036 0.036 6075
5 351 0.136 0.079 0.057 0.057 10684
6 205 0.080 0.067 0.013 0.013 250"
7 156 0.061 0.058 0.003 0.003 0511
8 155 0.060 0.051 0.009 0.009 2029 "
9 137 0.054 0.046 0.008 0.008 1.845

2,576 MAD = 0.02238
59, 1% x°= 191.3474, p value = 0.00000 d.f. =
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F 4-86>2 20189 (StEAeh el ARtbEd AR Sy £XE HoEHh

MAD 7£(0.02238, Edx HH)e wyxre Byols= BAxss Aoz Lepyt)

rlo

T3 (1913474 % 5% Y FFolA o3k FH(p<005) o R WIT= By s
mEX] ka o SAEEZE AAAE S 2, 3, 4, 57F 1% 9 7F, 6, 8°] 5%

FoFEolA Fol@ gk molm Y.

6) (71Eh)& el ApAkE ol
<E 4-87>2 2018 (ZIEH)F YR AbE AAAE S BEE RHAFUL
MAD 7+(0.00310, 8¢S <8 U= WY Wyx=e XS w21 glom
Y #H(1.9013) % 5% freFFol A folskA] &ok(p>0.05) WMIF= EYXES w21
}

AT, £AMRE AARUS BT

<E 487> (JIENBAYO AAEY HAAIES U EM(20184)

A A 22 A5 HS5u & 7] o H] & zto] A gk(zkol) 7-%k
1 436 0.304 0.301 0.003 0.003 0.203
2 250 0.174 0.176 -0.002 0.002 0.152
3 170 0.118 0.125 -0.006 0.006 0.702
4 131 0.091 0.097 -0.006 0.006 0.675
5 116 0.081 0.079 0.002 0.002 0.183
6 104 0.072 0.067 0.006 0.006 0.784
7 84 0.059 0.058 0.001 0.001 0.032
8 76 0.053 0.051 0.002 0.002 0.252
9 71 0.047 0.046 0.002 0.002 0.232

1438 MAD = 0.00310
"5, 1% x?= 1.9013, p value = 0.98389 d.f. = 8

2. 20199 #39E AAF Y

1) (5)FeHA A4S
<3 4-88>2 20199 (w§)F <
MAD 7+(0.00411, 3 &H )& 3

X (2.8990) % 5% FolgEol A FoskA eok(p>0.05) WYX= Y E w2
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A A 22 A5 HSH & 78] & 2ol A gk(zlo]) 7-%k
1 453 0.287 0.301 -0.014 0.014 1.214
2 272 0.172 0.176 -0.004 0.004 0.378
3 197 0.125 0.125 0.000 0.000 0.031
4 156 0.099 0.097 0.002 0.002 0.203
5 133 0.084 0.079 0.005 0.005 0.689
6 113 0.072 0.067 0.005 0.005 0.676
7 9% 0.060 0.058 0.002 0.002 0.310
8 87 0.055 0.051 0.004 0.004 0.649
9 76 0.047 0.046 0.001 0.001 0.144

1,582 MAD = 0.00411
5%, "% x°= 2.8990, p value = 0.94503 d.f. = 8

<I 4-89> (Eehz=dHel AHLtE N A A gl =2 4(2019H)

A A 22 A HSH & 7Rl & 2ol A gk(zko]) 7-%k
1 231 0.318 0.301 0.017 0.017 0.942
2 116 0.160 0.176 -0.017 0.017 1.121
3 103 0.142 0.125 0.017 0.017 1.309
4 58 0.080 0.097 -0.017 0.017 1.499
5 46 0.063 0.079 -0.016 0.016 1.520
6 57 0.078 0.067 0.011 0.011 1.162
7 51 0.070 0.058 0.012 0.012 1.324
8 27 0.037 0.051 ~0.014 0.014 1.631
9 42 0.052 0.046 0.007 0.007 0.751

731 MAD = 0.01413
59, 1% x’= 14.6996, p value = 0.06526 d.f. = 8
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<E 4-90>2 20199 (HERATYY AuE QA S RES wolFT)

MAD #£(0.00793, 318 %)) 31-8d A HelellA

(24.0976)2 5% relol A Fosh #(p<o05)o= Wxs FXE mEX] gl
al

SAPERE AAABE 1, 57F 1% fol5EdA

<FE 4-90> (AR =A))SHel RS

Of

ol mwxralS wl

A A 2} 2] A5 HS5H & 7]t H] & 2ol Ao gk(xFe]) Z-%k
1 732 0.271 0.301 -0.030 0.030 3332
2 485 0.180 0.176 0.004 0.004 0.485
3 332 0.123 0.125 -0.002 0.002 0.260
4 250 0.093 0.097 -0.004 0.004 0.707
5 286 0.093 0.079 0.019 0.019 3633
6 202 0.075 0.067 0.008 0.008 1.613
7 161 0.060 0.058 0.002 0.002 0.338
8 145 0.054 0.051 0.003 0.003 0.572
9 125 0.046 0.046 0.001 0.001 0.100

2,718 MAD = 0.00793
506, 19 X°= 24.0976, p value = 0.00221 d.f. = 8

x2%k<37.3267>5 5% ool 593k ZHp<0.05) o2 ME=

= ARSI 3, 97F 1% el A, 89 5%
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<E 4-91> (A R)BUHQ AMBY HMKIEST ¢IEEN(20194)
3}

A A 22 A5 HSH & 7] v & 2ol Al gk(lo]) Z-%k
1 321 0.293 0.301 ~0.008 0.008 0.535
2 173 0.158 0.176 -0.018 0.018 1533
3 103 0.094 0.125 -0.031 0.031 3044" "
4 93 0.085 0.097 -0.012 0.012 1.289
5 94 0.086 0.079 0.007 0.007 0.761
6 85 0.078 0.067 0011 0011 1.353
7 74 0.068 0.058 0.010 0.010 1.293
8 75 0.068 0.051 0.017 0.017 9536
9 77 0.070 0.046 0.025 0.025 3817" "

1,095 MAD = 0.01530
506, 19 x’= 37.3267, p value = 0.00010 d.f. = 8
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MAD %t(0.01961, =92 )& WIx= ¥ EdAee= Aoz Uerth

<E 4-92> (tEFEBAM RS HMAIES vlEEM2019d)

A A 22 A 1] & 7] i) & 2ol A gk(zko]) Z7-%k
1 797 0.309 0.301 0.008 0.008 0.852
2 384 0.149 0.176 -0.027 0.027 3608 "
3 254 0.093 0.125 -0.026 0.026 4040" "
4 161 0.062 0.097 -0.035 0.035 5891 "
5 335 0.130 0.079 0.051 0.051 9.494"**
6 192 0.074 0.067 0.007 0.007 1.478
7 168 0.065 0.058 0.007 0.007 1,507
8 148 0.057 0.051 0.006 0.006 1.388
9 140 0.055 0.046 0.009 0.009 9114™

2,579 MAD = 0.01961
59, 1% x= 152.0609, p value = 0.00000 d.f. = 8
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6) (ZIEh) & H AAFE
<E 4-93>¢ 20199 (71EHF
MAD #+(0.00628, &% 9))2 3]
3H9.0901) 5% &9 4ol A

ATt AR RE AAALS BT
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<E 4-93> (ZIEhE Al RAtEAd MM XIS Bl 2 AM(2019H)
A A 22 A 5] & 7] g v & A}o] Ao gk(xFe]) 7-%
1 506 0.305 0.301 0.004 0.004 0.204
2 288 0.173 0.176 -0.003 0.003 0.257
3 224 0.135 0.125 0.010 0.010 1.185
4 144 0.087 0.097 -0.010 0.010 1.366
5 166 0.091 0.079 0.012 0.012 1725
6 102 0.061 0.067 -0.006 0.006 0.854
7 92 0.055 0.058 -0.003 0.003 0.401
8 73 0.044 0.051 -0.007 0.007 1.276
9 81 0.049 0.046 0.003 0.003 0.528
1676 MAD = 0.00628
596, 1% x?= 9.0901, p value = 0.33475 d.f. = 8
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A HE FANA AFD AARRS WEE 24 (89

< 4-U>= oA Assgl 201665 H 201997HA] 47 AX AR ARAE G
RES FEUR ARs 7 BAG AR MADY AEEA Zghe

foFe Folh.

<E 4-94> 9EY XAMBNH MRS MAD 2t 2 JHHR 734

o . MAD 2t &2 e 2R 72F o o
N ST maD % g (7 1% 5%
RpAbEOH | 7023 | 0.01306 solx| 23450, @
jmi= 342 0.01600 sox| 5"
235t 508 0.00978 sHA -
2016 | Atsl=x| | 1919 | 0.00987 S| e,
o= 979 0.02030 EoUx| 2389 "
staxst | 2157 | 0.02160 2olx| (2345 "
7| Ef 1,118 0.01197 SHA| 25"
RpAREOH | 8900 | 0.01062 5H 234569, @
imE=3 1,631 0.00661 52 -
235} 547 0.00680 e -
2017 | ats|=x| | 2129 0.01335 2% (1450 "
oz 1002 | 0.02076 2% 269", Q"
st AbSE | 2,328 0.02295 2o x| 2345 (18"
7| E} 1263 | 0.00398 2 -
RpAbEH | 9554 | 0.01120 sHA (2345689 (7"
mics 1,653 | 0.00574 5 g ®"
235} 612 0.0493 e -
2018 | Apzl=x| | 2263 | 001135 3HA| 15", @
o= 1012 | 001855 2% 239", 679"
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XpAREOH | 10,381 | 0.00848 5H7) 459", Q"
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2019 | Apzl=x| | 2718 | 0.00793 52 (1,5
oz 1,095 | 0.01530 2oz 39", ©®"
ste &St | 2579 | 0.01961 2o x| 2345, @
7|} 1676 | 0.00628 e -
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o % p-value 5% w2
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2016 | Apsl=x| | 1919 235406 000274 = HIZE(X)
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A Study on Accounting Transparency Verification of

public interest corporations using Benford’'s law

Sang-Yeom, kang
Department of Accounting

Graduate school, Jeju National University

< English Abstract >

Since a public interest corporation is an organization that is entrusted with
public service projects to be carried out by the state or local governments, it
1s required to disclose in detail related data such as the settlement of
accounts, in addition to benefits such as tax reduction, and to submit the
amounts of donations and utilization results. In addition, if accounting
transparency is distorted due to non—fulfillment of legal obligations then a gift
tax or penalty tax will be imposed; it may even generate social criticism.

Public interest corporations may be tempted to downgrade figures such as
total assets in order to avoid being selected as targets if they are close to
the standards for mandatory disclosure of settlement documents, such as total
assets, or if close to the standards subject to tax confirmation and audit by
external experts. Intentional adjustment of accounting figures for public
interest corporations is covered in the Public Service section of Accounting
Standards for Public Interest Corporations applied from 2018 rather than in

the profit business sections applied from the Korea International Financial
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Reporting Standards (K-IFRS) or General Business Accounting Standards.

Probably the best way to check en masse whether the accounting figures
are intentionally adjusted is to verify whether the accounting figures in the
settlement of accounts of public interest corporations follow Benford’'s Law.
This study employs Benford’'s Law to diagnose the likelihood of their
accounting transparency. Accordingly, from 2016 to 2019, the total amounts
for each item of accounting figures for public interest corporations (total
assets, total liabilities, total revenue, total expenses) and accounting figures
for each item which were categorized into public service projects and revenue
making -businesses, were empirically analyzed about checking whether or not

they followed the Benford distribution principle.

As a result of the empirical analysis, it was found that accounting figures
for total assets seem to have been intentionally raised in all fiscal years and
in all business years that the figures of total asset for public service projects
were Intentionally adjusted, in contrast to the figures of total asset for
revenue making-businesses. On the other hand, no intentional adjustment of
total debt, total revenue, and total expenses was detected because these
followed or approximated the Benford distribution principle. Apparently, the
public service corporations voluntarily disclosed settlement of accounts by
raising the figures to secure accounting transparency, even when they did not
fall under the criteria subject to mandatory disclosure amounts of settlement
documents such as total assets of 500 million won or more and tax
confirmation by external experts.

In an additional analysis, total assets of public service projects were
separated by current and non-current assets, and the total assets for each
year were classified by type of public service projects into (education) public
interest corporations, (culture) public interest corporations, (social welfare)

public interest corporations, (medical) public interest corporations, (academic
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scholarship) public interest corporations, and (other) public interest
corporations to analyze whether accounting figures follow Benford's law. As
a result of additional analyses, it was seen that the intentional upward
adjustment of the total assets of public utilities was done mainly in the
current assets of public utilities rather than their non—current assets. By type
of public service corporation, it was analyzed that there were an intentional
adjustments in the total assets of education, culture, social welfare, medical,
academic scholarship, and other public interest corporations. It was analyzed

that there is no intentional adjustment in public interest corporations.

Based on these results, I would like to propose the following five policy
proposals to enhance the accounting transparency of public interest
corporations. First, since the laws related to public interest corporations are
scattered in various places, it is difficult to manage and control them, so they
should be reorganized into an "Act on the Establishment and Operation of
Public Interest Corporations.” Second, it should be made compulsory for public
interest corporations with subsidies of 10 million won or more to receive tax
confirmation from an external expert. Third, it is necessary to improve
religious corporations to apply their duty to cooperate in tax payment without
exception, such as the duty to disclose the settlement of accounts. Fourth, the
requirements for designation of designated donation groups should be relaxed
so that the current requirements for opening an internet website for public
interest corporations are replaced by disclosure of settlement documents and
tax confirmation from external experts for small public interest corporations.
Fifth, the disclosure system for public interest corporations needs to be
reorganized so that figures can easily be seen by uploaded files and tax
agent certification. If these policy proposals are enacted into law as soon as

possible, it is expected to help revitalize public works and donation culture.

This study is significant in that it is the first in Korea to reveal that
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public interest corporations intentionally probably do raise their asset values
for the purpose of securing accounting transparency through voluntary
disclosure. In addition, although previous studies were conducted mainly on
public interest corporations belonging to corporate groups, this study is also
different from those previous in that it covers all public interest corporations
in Korea. However, the limitations of this study are that the Benford’'s Law
used in this study is only a tool to reveal the possibility of doubt and is not
an absolute rule, and that the intention to avoid "audit duty” was not
confirmed in the auditing transparency verification process for public interest

corporations.

Korean Index: Public Interest Corporation, Accounting Transparency,

Benford’s Law

- 208 -



	제1장 서론
	제1절 연구배경
	제2절 연구목적
	제3절 연구방법 및 논문의 구성

	제2장 이론적 배경
	제1절 벤포드법칙
	제2절 회계투명성
	제3절 공익법인 현황
	1. 공익과 공익법인의 일반적 개념
	2. 공익법인과 비영리법인의 구분
	3. 우리나라 공익법인 현황

	제4절 공익법인 회계제도
	1. 결산서류 등 공시
	2. 외부전문가 세무확인 및 외부회계감사
	3. 공익법인회계기준 적용
	4. 기타 납세협력의무

	제5절 선행연구 검토
	1. 공공부문 회계투명성 선행연구
	2. 벤포드법칙 선행연구
	3. 회계감사 선행연구


	제3장 연구설계
	제1절 가설설정
	제2절 연구방법
	제3절 표본선정 및 자료수집
	1. 표본선정
	2. 자료수집


	제4장 실증분석
	제1절 기술통계량
	제2절 실증분석
	1. 연도별 자산총액 벤포드 검증
	2. 연도별 부채총액 벤포드 검증
	3. 연도별 순자산총액 벤포드 검증
	4. 연도별 수익총액 벤포드 검증
	5. 연도별 비용총액 벤포드 검증

	제3절 추가분석
	1. 공익사업 자산별(유동자산비유동자산) 벤포드 검증
	2. 유형별 공익법인 자산총액 벤포드 검증

	제4절 실증분석 결과(요약)
	제5절 정책적 제안

	제5장 결론
	참고 문헌
	English Abstract


<startpage>17
제1장 서론 1
 제1절 연구배경 1
 제2절 연구목적 4
 제3절 연구방법 및 논문의 구성 7
제2장 이론적 배경 9
 제1절 벤포드법칙 9
 제2절 회계투명성 12
 제3절 공익법인 현황 16
  1. 공익과 공익법인의 일반적 개념 16
  2. 공익법인과 비영리법인의 구분 18
  3. 우리나라 공익법인 현황 19
 제4절 공익법인 회계제도 21
  1. 결산서류 등 공시 22
  2. 외부전문가 세무확인 및 외부회계감사 24
  3. 공익법인회계기준 적용 29
  4. 기타 납세협력의무 36
 제5절 선행연구 검토 38
  1. 공공부문 회계투명성 선행연구 38
  2. 벤포드법칙 선행연구 41
  3. 회계감사 선행연구 61
제3장 연구설계 65
 제1절 가설설정 65
 제2절 연구방법 67
 제3절 표본선정 및 자료수집 71
  1. 표본선정 71
  2. 자료수집 72
제4장 실증분석 75
 제1절 기술통계량 75
 제2절 실증분석 77
  1. 연도별 자산총액 벤포드 검증 77
  2. 연도별 부채총액 벤포드 검증 95
  3. 연도별 순자산총액 벤포드 검증 111
  4. 연도별 수익총액 벤포드 검증 114
  5. 연도별 비용총액 벤포드 검증 130
 제3절 추가분석 146
  1. 공익사업 자산별(유동자산비유동자산) 벤포드 검증 147
  2. 유형별 공익법인 자산총액 벤포드 검증 156
 제4절 실증분석 결과(요약) 177
 제5절 정책적 제안 181
제5장 결론 189
참고 문헌 195
English Abstract 205
</body>

