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Abstract

An important problem in frequency analysis is the estimation of the quantile for a certain return period.
In frequency analysis an assumed probability distribution is fitted to the observed sample data to estimate
the quantile at the upper tail corresponding to return periods which are usually much larger than the record
length. In most cases, the selection of an appropriate probability distribution is based on goodness of fit
tests. The goodness of fit test method can be described as a method for examining how well sample data
agrees with an assumed probability distribution as its population. However it gives generally equal weight
to differences between empirical and theoretical distribution functions corresponding to all the observations.
In this study, the modified Anderson-Darling (AD) test statistics are provided using simulation and the
power study are performed to compare the efficiency of other goodness of fit tests. The power test results
indicate that the modified AD test has better rejection performances than the traditional tests. In addition,
the applications to real world data are discussed and shows that the modified AD test may be a powerful
test for selecting an appropriate distribution for frequency analysis when extreme cases are considered.
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2.2.1 Anderson-Darling A& 4
Anderson and Darling (1952)& ©}2 Eq. (3)3¥ 22
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, (e [F(2) = Fz)]?
" o F2){1-F(z)}
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2.2.2 Modified Anderson-Darling A& Y i=1 =

Anderon-Darling (AD) 7174 W2 FEREH] & A7, 2(1) < 2(2) < - < z(n)S A EAFIH,
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ol gk A3 =7 ¥ Sasitial 3 4= dok wheb
Ahmad et al. (1983) 71=¢] Anderson-Darling (AD) # Ao A= Gumbel £330 W3 modified AD 3374
A whRolq 7] 45 443 modified Anderson- o 1A A AGE A8t 28] Monte Carlo =
Darling 717 "'H-& Altaekaith Modified AD 77 W4 o) 8 e Fesiaith 2ol e Gumbel HEFHO 2N
< RE8FE nRE ¢(2)=1-F) ' & 7FAl H dde] fAE HoH H A g A7y EE 2420
£ Fo] 9% ngRiEc o 2 7%742 T Aol I 182 G oH, BEREE ¢leo] s A
olo] 1A FAFE 4v? o= ERNH Eq 6)7F ol 3£ A ¥ =27 10, 15, 20, 25, 30, 35, 40, 45, 50, 10001 &
Ak 5 o]ob= Wi ® 1% Zﬂﬁl o] Ag=r} o Z 107FA4] 2ol digte] 7421 10,000719] FE-S A
TR 7RSS () )] 19‘r o] W73k 7)a1 Zyz7te] A g-ol diste] BAEAE wS Aletatt
o Eq. ()3} 2o] 3174 BAZ AL2 o= yeRd 5 3l FE A7)0l e F 1000007}14 HES %3}04 e

+ 02,

Table 1. Modified Anderson—-Darling Test Statistics for the Gumbel Distribution

Significance levels
! 0.20 0.15 0.10 0.05 0.01
10 0.23776 0.26402 0.30100 0.36506 0.51315
15 0.24446 0.27169 0.31046 0.37811 0.53763
20 0.24880 0.27679 0.31695 0.38420 0.54631
25 0.25003 0.27757 0.31668 0.38437 0.54946
30 0.25166 0.27975 0.31984 0.38914 0.55170
35 0.25371 0.28236 0.32168 0.39243 0.55974
40 0.25403 0.28233 0.32242 0.39153 0.55263
50 0.25531 0.28408 0.32396 0.39411 0.56675
100 0.25678 0.28532 0.32608 0.39658 0.56636
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Table 2. Summary of the Site Characteristics

Site Number of Site Number of
Number Name Data Number Name Data
090 Sokcho 36 170 Wan-do 33
100 Daegwallyeong 30 192 Jinju 35
101 Chuncheon 37 201 Ganghwa 33
105 Gangneung 46 202 Yangpyeong 32
108 Seoul 75 203 Icheon 33
112 Incheon 51 211 Inje 32
114 Wonju 32 212 Hongcheon 32
115 Ulleung-do 53 221 Jecheon 33
119 Suwon 40 226 Boeun 33
129 Seosan 36 232 Asan 33
130 Uljin 33 235 Boryeong 32
131 Chungju 37 236 Buyeo 33
133 Daejeon 35 238 Geumsan 32
135 Chupungnyeong 49 243 Buan 31
136 Andong 30 244 Imsil 32
138 Pohang 50 245 Jeong-eup 32
140 Gunsan 36 247 Namwon 32
143 Daegu 88 256 Suncheon 32
146 Jeonju 63 260 Jangheung 33
152 Ulsan 57 261 Haenam 33
156 Gwangju 65 262 Goheung 32
159 Busan 61 272 Yeongju 32
162 Tongyeong 36 273 Mungyeong 32
165 Mokpo 81 277 Yeongdeok 32
168 Yeosu 61 278 Uiseong 32
Table 3. Number of Rejection for Each Site with the Goodness—of-Fit Tests
Site 090 100 101 105 108 112 114 115 119 129
CS 1 3 1 18 0 1 0 0 3 0
KS 0 0 0 3 0 0 0 0 0 0
CVM 0 0 0 1 0 0 0 0 0 0
PPCC 6 0 0 27 0 0 0 0 6 0
MAD 5 4 0 25 0 1 0 0 10 0
Site 130 131 133 135 136 138 140 143 146 152
CS 7 9 7 2 2 2 6 8 0 3
KS 0 0 0 0 0 0 0 0 0 0
CVM 0 0 0 0 0 0 0 0 0 0
PPCC 0 3 0 0 3 0 3 0 0 9
MAD 0 7 1 0 4 1 8 0 0 2
Site 156 159 162 165 168 170 192 201 202 203
CS 2 2 3 8 0 16 0 0 2 0
KS 0 0 0 0 0 0 0 0 0 0
CVM 0 0 0 0 0 0 0 0 0 0
PPCC 0 0 0 15 0 0 0 0 0 0
MAD 0 1 1 8 0 12 0 0 1 0
Site 211 212 221 226 232 235 236 238 243 244
CS 5 2 0 14 2 2 21 0 2 0
KS 0 0 0 0 0 0 0 0 0 0
CVM 0 0 0 0 0 0 3 0 0 0
PPCC 9 0 0 24 0 3 27 3 0 0
MAD 6 3 0 23 6 0 27 0 0 0
Site 245 247 256 260 261 262 272 273 277 278
CS 3 3 2 9 9 1 0 7 4 1
KS 0 0 0 0 0 0 0 0 0 0
CVM 0 0 0 0 0 0 0 0 0 0
PPCC 6 0 0 15 21 15 0 0 6 0
MAD 3 0 0 6 20 13 0 0 6 0
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Table 4. Results of Goodness-of-Fit Test (Chungju, 12hr)

MOM ML PWM
Dist. Test
Com. Tab. Check Com. Tab. Check Com. Tab. Check
CS 6.622 7.810 Accept 5.649 7.810 Accept 5.000 7.810 Accept
KS 0.130 0.218 Accept 0.118 0.218 Accept 0.132 0.218 Accept
Gumbel CVM 0.140 0.461 Accept 0.083 0.461 Accept 0.121 0.461 Accept
PPCC 0.966 0.958 Accept 0.966 0.958 Accept 0.966 0.958 Accept
MAD 0.433 0395 | Aeject | 0.433 0.395 | AReject | 0.428 0.395 | Reject
Table 5. Results of Goodness—of-Fit Test (Andong, 1hr)
MOM ML PWM
Dist. Test
Com Tab. Check Com. Tab. Check Com Tab. Check
CS 1.667 5.990 Accept 2.333 5.990 Accept 1.667 5.990 Accept
KS 0.089 0.242 Accept 0.110 0.242 Accept 0.100 0.242 Accept
Gumbel CVM 0.121 0.461 Accept 0.105 0.461 Accept 0.121 0.461 Accept
PPCC 0.954 0.952 Accept 0.954 0.952 Accept 0.954 0.952 Accept
MAD 0.344 0.392 | Accept | 0.394 0.392 | Reject | 0.343 0.392 | Accept
of mHIEY, APy, HB/FLAE 3 wAA 7] Sold b Lehd $F At o AR et
& FAALeH, CS, KS, CVM, PPCC % modified ik 7+ AR #A5 d5e 5 3749, s 0o,
AD A3 A4S FsTh 9] Table 4= 5 A 512l ALHAIRE 124]3te] A3t
U] Table 32 28 A3 = 1071 A5713ke] Ak Table 5= ¢+ A5 o] A|EHAIZE 64]e] A= HA 2
o tistel APE AAL FARGAS W 17 AFE AE vEhd goldh AnE v FF A A5
Ukl Zlog, e AR, #5713 vz AR, Gumbel &30l A w7 = g ol Agle] w7
A3He 1A el tig AatE g Al Yehl7] = & F438HL modified AD H8 02 AYde A4S +
olel9ms, 7} A4 L 7 AUE A4 WEER WE A As9e A9 o] BRI Fxe} 94 vk 7|7}
E713Y, B vz Aol o gk Ahe] 7Sl Aem, ek AF 6A1ZE 72 d-p-olli= Hg-=riel 9
= &3 Ae HEigleh o5 E01 090 #15¢] 4% 10 gk A7} modified AD Aol ol&f 712t A5 &
7§ AE713E 5370 iz el tisiA CS A7 Atk 710l Sell A ol AREH Y A= HA W
o /)7 A5 182 e, KS L CVM 2 ¥ (CS, KS, CVM, PPOC W) 0.2 5 44 55 w7
ol A= 03], PPCC ¥ modified AD AA A= 217 6 W ol dakglo] Gumbel EXF 0] AHE- 75 g
3]} 53] 717he As yekdIt: 507 F AR el 7 A% Ao s AFEJAAT, AEFA AAE modified AD HA
T A4 HEE T 7149 315 CS 474 1933], KS of osf FFA A= BE vivi s F4H, kA
474 38), CVM 74 48], PPCC 474 2018] 2 modified  Hol A= Aol )5k At 712wo] 229 2 v
AD HA 2043] = VFERY, modified AD #1780 ©l&l 7H M 24 A4 slo] Fols el o v
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