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ABSTRACT

The learning of the linear regression model is stable on the assumption that the sample size is sufficiently larger than the number of
explanatory variables and there is no serious multicollinearity between explanatory variables. In this study, we investigated the
difficulty of model learning when the assumption was violated by analyzing a real heavy rain damage data and we proposed to use a
principal component regression model or a ridge regression model after integrating data to overcome the difficulty. We evaluated the
predictive performance of the proposed models by using the test data independent from the training data, and confirmed that the
proposed methods showed better predictive performances than the linear regression model.
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Predictor | Principal component | Predictor | Principal component
variable 1st 2nd variable 1st 2nd -
dl .0443 -.6071 x12 -2185 .0132 :
d2 3526 -4475 x13 -2180 .0348 @ 7 il
d3 4184 -3300 x14 -2174 .0670 B oo 1
d4 4427 -.0938 x15 -.2161 .0988 g
ds 4472 2308 x16 -2144 1341 ‘;’; N ‘
dé 4349 2604 x17 -2118 .1638 = o
d7 3370 4387 x18 -.2084 .1935 T st adaset T
x1 -.1475 -3060 x19 -.2061 2088 <
x2 -.1814 -3151 x20 -2052 2155 o
x3 -.1834 -3246 x21 -.2046 .2200 . 0 . : )
x4 -1839 | -3251 X22 | -2037 | 2249 altambaa)
x5 -.1930 -2811 x23 -2018 2342 Fig. 3. Cross-Validation Plot for A
X6 -2014 -2331 x24 -.2008 2382
7 2071 -1889 s1 4977 4854 Table 2. Predictive Performances (Unit: 1,000 KW)
x8 -2107 -.1348 s2 -4254 .5814 Method PRMSE
x9 -2137 -.0878 s3 .5092 5022 Linear regression model 383,339
x10 -2167 -.0481 s4 .5586 4174 Principal component regression model 123,259
x11 -2184 -0174 Ridge regression model 122,920

806 Journal of the Korean Society of Civil Engineers



Table 3. Estimated Regression Coefficients

o
oX,
ot

=z
R
P
B

Predictor Linea.r Ridg.e Predictor Principal
variable regression regression variable compor?ent
model model regression
Intercept | 8.448738234 | 7.674429763 | Intercept | 10.433932371
area | -.038371098 | -.000169025 | area | -.015795790
ndays | .133174460 | -.002006190 | ndays | -.093279343
tot | -.001604802 | 000054187 | tot .003747003
dl 029029535 | 006263781 | PV | -.089953129
d2 | -030648520 | -.000580888 | A | -344404861
d3 1039525218 | .000698674 | P | -.163817324
d4 .006050075 | 001308319 | P\*) | -249858733
ds | -.028836930 | -.001270523 | P | 190212448
d6 016025912 | -.001379701 | P | .185085271
d7 | -010384421 | -.001294058
xI | -.021400472 | 004308308
x2 177109578 | .002828289
X3 | -.195359988 | 001361159
x4 1032760696 | 001286892
X5 099171649 | 001213482
X6 | -.049857958 | .001132881
x7 1032226244 | 001026318
x8 016961162 | .000859155
X9 .090694011 | .000792136
x10 | -.175721269 | .000668446
x11 | -.054024046 | 000619365
x12 | .129018115 | .000621070
x13 | .092769483 | .000557138
x14 | -313479987 | 000495882
x15 | 228326684 | 000513175
x16 | -.033462037 | .000600890
x17 | -.119699424 | 000562833
x18 | .004263287 | .000532446
x19 | 376688648 | .000500144
x20 | -470017618 | .000483605
x21 | -.151865326 | .000495479
x22 | 325417820 | .000491904
X23 | 219104099 | .000462173
X24 | -.199545316 | .000449602
sl 025371678 | -.000534223
s2 | -.000000034 | -.000000003
$3 .000009444 | 000000543
s4 | -.000049288 | 000001674

o
oY
oflt
4>

p

o)t} Table 29] B¥EL v 2720 EA7} gl A&A]
A ALFeA Bz BEEC] AdfolH, o] F 5H3|HEH ]
PRMSE ko] 718 2fom g HErgo g Heste] AlgAd
gk seusisrR Akt 4 9tk

Table 3 7} R¥Ee] 44 3|HAIE Aelgh Aolch Table
304 299} 398 717} X139 ﬁ%ﬂ_‘% O?Jr I3 A

sl o] BHAITE "—1*781‘@' 7)12& AP AR dol= =
F 2po)7} Qlth Table 39] 58& Eq. (9)2] FAE3|7538 9]
AT FAAoItE FAEARIARF ] B ALdFLE EHE
Q3 99 SAAT] TRt EX H2 RS ERIE F Atk

4. 2E

B e IHERE olgsle] s el Sl
A Aol eyt i ARzl A Alolell tEeald
o] EAdh= 73 HY JEe] ofeteE FAshaL o5 T
Ao A8 S 9 TR sHIAARTE
Al g E9usidE idshs S avRsisick o
A3 gofebd thet

(1) I IEs 918 PdA 9L AeAlE gL, v
HERE PRI FHIEIA) A AF8k= AR
] 200537E] 20161 A7 RE R S p-fafl(ee): ML)y
ARSI AR s A A&ARPE Hopde-
% F 3 ARY A B, AP, AGUEY,
17, ARITTE etk

() BT BT DR EldS T8k RS
s o, AF5e] iRt ArRire] JiE e Ak
ZAbze] FAPE el AAIR Sl 39 Ro] deiEA
e 2 SRIsIICE web Al Sk BE AT
ARE FH3t] 2w JirE sHo RN Ak Age]
A AT ofF e AA] A AISENE B
< ThEoke WEke R XSSkt

() A2l XA Apmel] el A3, T/E3HARE, 53
RS SFole] BYE 5HS Hlwslltk 5, 2005
WRE 201297079 Apmvks: olgste] RS S5t TR,
2013 ERE 201613714]2] 2k5E o]83le] SlyE 29
o|Z2S PRMSEZ #7J5153t) o8] ®32] PRMSEE H|u
sl 71g vk& PRMSE 3k& 28= B8S 3% 399R5E
A7gskeiek
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