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ABSTRACT

We use a unique survey data set of storm and flood insurance in Korea to
test for adverse selection, We find systematically positive relationships between
the decision to buy the insurance and the insureds past history with, and
potential for, losses from natural disasters. The empirical results suggest that
consumers with higher loss rates will be more likely to purchase the insurance,
This highlights the importance of considering the detailed features of insurance
contracts, such as an improvement in the current insurance premium assistance
program as the government amends its current policies regarding storm and
flood insurance and disaster relief program,
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[Figure 1] Storm and Flood Insurance Scheme
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(Table 1) Assistance Guideline of Storm and Flood Insurance Premium

1) General subscribers

Insurance coverage

max. coverage) | 90% of replacement | 70% of replacement | 90% of replacement
; . ) cost value cost value cost value

Paying subjects & items
%reorfm”;" 35% 35% 28%

National Emergency P Y

Management Agency | % of extra . . .
oremium 90% 90% 90%
% of risk 15% 15% 12%
premium

Local governments

% of extra B B B
premium

2) Recipients of national basic live

lihood security (or th

e lowest income group) and lower income

group
Insurance coverage | 509, of replacement| 70% of replacement |90% of replacement
coverage) cost value cost value cost value
ubscribers
i . : Lowest | Lower Lowest Lower | Lowest | Lower
Paying subjects & items
o )
_ POl Sk | sg 50 | g% 50.5% 49% | 595% | 49%
National Emergency premium
Management Agency | 9
b of exira 90% 90% 90%
premium
o }
olisk | oese | 21% 25.5% 21% | 255% | 21%
premium
Local governments
% of extra B B B
premium
Source: National Emergency Management Agency.
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[Figure 2] Welfare Increase through Storm and Flood Insurance

BAZA 37129 1§ £ glo] BET 5 Uk v) BATAY T TBsHS E
AskA] k=t vi) ulEle] A TRs Aol Gl BE 9P AdE 4 gl e
WAl EAEIE ol ge 2Ao] s
Atz Ag Bsto] AelzoR M1 Y i

TR ol Ea T Aol AR AY glolt FosinBAe] 2 AFA
OFe 797k WvshA BAHT 9k olRAH o2 FosnAe] Al BHslt
ANT 5 G BER S2o] U AelA L, IS HER AR}
ME A grhe 3, Bl o] ¥ s 291 B 7]AIghE oud 4 ok s @
R 7FsA0] B2 THUREE0] F2 Fhugel 7tYshs Gagom qls) Fyaom
BRI} A ] glA B,

HPSY, 2 BF ZuelA s WA Mmool i Ful9lEel B4
3} AsAck] AREle] A71Hl ARARANE B W4l qharelgo] 17}
e et HURE sl i UARE AL felo] YUK Bk W
HEMAA, Z S0 WAL oo o By shsAe] RS HOXT A% 2
59 B 5L Aelsh, AAFASY F4N9Y HaBst W 2 by Foz

EEFIRASEAI3S /2013, v. 35, n. 3
KDI Journal of Economic Policy



ot

3

fto

Ao g HEgm AEoart W Ad3oltt, ol= thA| ARl A H<
= f%lew 2gsHA Hot

R S gl Wk, oS 7k o, &4 A= HollA o'k AAE wsiut Al
o} thE 4= Ust7] wizel ol 8¢lo] Fralidm A0 44 or 1y
wojof grof|l= Etshal FAA o rE= O] et Aol Fdl = ofef 19
of wlal W=z} WA AR WAL S5 171 wjg- ofem, ddk WSk o
sl w2 4ol ARFUA 2 S AYL Uk ot SHLR ¢ls) wWEAdol &
g @0k ofyet HESAS Folet 71EE ERsh 17 ofee vt wIZEE AT
ofe} Ko el T vkt Aok AAlsh] oje Ad=ol7] wiEoldt,

A AETt e Sl A et RAA nR7A| = AlofA| 7F AR A
ol mE Aol As) dek. FAsHA ] HAA oA o] HHEBHA o wE
FAl= 3A =94 d)0](moral hazard)2} GXe(adverse selection) 0.2 EF3}F 4= Q)
oh ZEu SR A ofr] A4S ARk o =94 sfjo]of whE wAl= A
Aoz Te A g2 AR wekEnt” ofufeld HEAZFURMY] A HAHAA -
5 off 9 =8 Ao =94 o7} EAY = Jlev, o] n|A|= FEFe] B 2
AAPEoll Blsf| Arpal H7] ofgf SHol Qlrh, A HEZIYAY] ALE Eold=
e (1) AL B 7RSS0l (i) ARE WS W o3 2715 E°le T
7] W0l Q= 4= vk Tl A )9 A S Sl 2 7RsAdoll disiA
= SA7E E7Fsst, (i) Feli7 RS o gsl 2718 Sole A ERF 7FIA
MQ1e] ke Hth= kg 2 AR oA 9 ke=of o8l A E= Fato] A
02 Wrt, 8ol Pauy(974)0IA% £54 sfolg TaAs7] S1E HhEe iy
Q1 sl e (partial coverage)= AIABIL =dl, AR AA SRS T
aff wsfjo] 2o 90%Nte HARIAL HojQleh, wEba] SsiEE ZRIRe] =E 4] b
ol A=A WAk ik wef WY Al dsiati 4P FollA dolg 7HsAde] H
A, o= A ASe ® e EAl= Holop & Zlojrt,

wEba] S EAA A Y] FEBHAALE A A8 ZAE AEEY, 2
7hdRRel m7tAF HEE SR 3 AERA AuE v O R o5 AS5AoR 4

7 o)F AFEAS Ths Aolq T AFSAAE AR AR AT ol Susha ol Ea
olelgt 7Ho] B4Rl BeH Sol7t FRsHA rhs AL ofulshs & obde] gojt
A8} 9}
= AX .

=L SeoiE AL FME ZHof et ASE

1z

49



50

o|N

MRS
it

S Q& e R FLRAAgI ) oAEe gaKel NUoR W
o

oF AR QIet ARt ARl £A H AR A vaEde o |A7IA

d

]

i}

olFet AFEATE HAs] Sl AR AT YRR 5 SHe Bkt
229 20| BN} AuS B AFo] Ysts] ZHESIEE A=A o] 7S nfEsis
Aotk & S0 EAgAEn et AR A2 sd(HEd Ale 5
ol-g3t] B AleHlEe AAE oM = Sshldol Hek et
o AE| Algdt 1S, FH AR T AEA FAE 6 AedAE AL 5 Q.
olef Z2 kHog F Aol A, ARSI (&AL Joio AR o
o] Fghel #AAA & Aotk vk, 3 S 8 1Y Aok sjashr] Hsted]

gE7E ARSBE HISE FEEE ARRlE SA80] Fopk Rl At Aew
Br71E 4= Qo= AHof §ojsk Hav) ot

A Feuet Sl AR TS e Ady AEY AleE Sl ol
FoRAL Qlek. BAHRD HA= qEE A e, AdgeR E4ds FEEHA
FBhe A alolM AT 4= JES FHolddrk A Rk ARAE] Sl 180%
A AR 7Skl = ARUE A ul, FEIE o] = o] fdel
dsire ARHS ATl Aot & 5 ok ELE FFe] HeR Y2 3uAk
FE&olTdyt maxte] AEgomd e =E Eole adE YAV .

T dRe 22 HAR AT ©ed] aA] 88w ekl

o i

pocs
4
©
ﬂllﬂl Ay

3 A
2gol30] 7ke] 713 w9 Zoly] ujie], Xléﬁ‘d AR AN ez &
m ofUjet AgEAl W FAY] Zhuch 2AuIgo] o Atk EAEE ok 9l
o wetd @AH0E ARrt 4RAAS SR A9 FHRTARS AN &

53517 97 9 Aol

EEFIRASEAI3S /2013, v. 35, n. 3
KDI Journal of Economic Policy



2 AolA AR FelEd deAtEe SelEd A 50078 2 vk
AF 50078 "R SRl s Et2 s ARl e A H(ME v,
AT AFEE ALl A= 2070 A H)e] RANIACIARRE n7iixh & vige2 -
SEA B2 7HAARY] A AGE 7R = BlSo] 2Aske] FEskal vvkd
Aol 7 AQE 7 4 vl skl FEkdlnh. AR AlEE =olv] sl
AL YA o2 st

SR 7HAAE B F8 Bl gidt 7| 2E A (Table 2> WERRAT
A e THIAke] A BVt 2 FE87.6%). =4(10.6%)° S
wo] glon, o]5e] BALE Wt HPRE= FY 9,7369, 24| H$- 999,040
2 Uepth =S RAVIIAR] tiR291.6%)0] HE7IY o|fo= Fdl vsiE =
ol7] Y7 kHE HAATIA G HRe 2N 2 oA oA ARt = 4
o7F AHA LR IA ZAVE HA gette 7HEol =eFleRy AFAer et
gle= AABkaL Q.

= o =
Felo) 49 F

ol

AW 9 o, wEE 5 A AT 5
3 olit AlthA B4 2ok Am, o] WASlY s 24 of

: 2 O WEA o, W AXA B
S 80.4%7k F43) 913

A Fs WA SIeE 1A ol o] tisiA gl

A
N
N
o
ofrl
=2
:C.ii,
o
N
N
2
b
rL_I{Z:
Md
N
S~
>
Ol
ol
O
o
A
ol

o,
oot
el
£2,
ul
=
oz
bt
lo
s
R=)
i)

©o

el ot o

LSk, 25, Ao, A%el W Rl Al ol BEs ol nEsl AE Feen
YA), GEAE AR ThR A, BEAE BER, 7Kl Feny Bale, )
EER, 71 A7), Relnet BEE 45 ASshs Wk @A) Beg] AdAl wgol o
B 59 ARIE WAL Sol AWGHT AR, 49l WO i Bxdo] v

F o4 o} olR(AAEE o), BRVH T F49) TjshE Zol] Slat e g
BADA Q] ol(EARS S1g 2] AR o), A7k S ol ool ARlelA 71e)
o, = E3el e o, ANAUTAE Sofl dhel FEAOR MRSttt

:‘oﬂmf{ﬁiﬂﬂiﬂpi
o
m;[mn{u

iz 9

=L SeoiE AL FME ZHof et ASEM

51



52

25.3%0] MAEAS AT Acw Uerd), Aria F4a) 2ok Aol e S
A 1627000l ok KA Hekstetn %ﬁ& Ao Uepid, et 7]

<3 R AGA AT e BRI A Bk ol460.7%)0] AN AF F

oﬂ s vl B EE EuEATcn gl Ao® et
oalo] Ao n2Et FEo g MERAZE 435t oL}, el g 4 L0 &
23] o) A% ol FEolH ST 64,207} T Boea) e ARSkYL, 1%
43.4%7F A LTS RS Wk oxds] I‘HE}T(m 9%) 9] SEASo] Ak
Aee ol tisfl wif SE Be SUSAyoal B _C_’_El:1 11.3%9] 2tixjuto]

:f d
H
s
:?‘:
=2
L
o
Ko
Rl
C'Jz
_1\1
p‘ﬂ
F
par)
O
HU
i
i%
ul-
=R
N

A 240 T LA vlw

oz Fo WAE AR BAEA] o] YEiMe S H 60.4%7} E7P7\X]E
g Aoz vehdt9

o] yio]] TR AP 7|2EAT AN 7R 2825 FEfell Foksirtar
9l A ol TN Bt pEET F3olE ek R gt AtEY
Bl =0 Hoz Uepdr) FHoFEo| FeElX|7l= 40,317,833Y 02 HEO] B
A7} 50,467 995°J°ﬂ Haf o wh | FHoFE: HIFRL 159440 " FERO| Hit WY

Ghot A1+ 2 - 7 421 BT HolE uilsel sk glost, kol 20

ueba o2t 2HME Ssl Fol AeE, Tl EE VAol
MALE FsiEde] 74 7ol 7l Setl, & drolM= olek &

F4) 3 BHAE Ao glold Fag aglew
g% shsAol Ak Fho) ARAL A9, B e WY SR At o
A BESHA o], virklatel A9 Buskel Zhsgel Sk, 7] AkdAe] A

9 ZAL] A RIE7} w3 ZholA(97, HIEL 1.8%) o] AZEAMoA ALAIHL}
10 ol 72EAFS U 5«@& Aioln], T HMpES BAT F 3T RN A e &
ol AAISFSATE.

EEFIRASEAI3S /2013, v. 35, n. 3
KDI Journal of Economic Policy



(Table 2) Descriptive Statistics for Storm and Flood Insurance Subscribers

Variables Mean 2?\2:?;: Minimum Maximum
Insurance premium (total) 122,127.8 546,026.1 1,300.0 6,781,080.0
— Residence 9,736.5 10,062.6 1,300.0 49,200.0
— Green house 999,040.3 | 13925426 57,800.0 6.781,080.0
Expected insurance benefits (total) 19,897,0588 | 38,563,492.8 300,000.0 | 250,000,000.0
— Residence 12,830,188.7 | 17,061,693.3 300,000.0 70,000,000.0
— Green house 43,071,428.6 | 74,330,565.5 | 3,000,000.0 | 250,000,000.0
Price of residence 50,467,995.1 | 77,943236.4 9,999.0 | 1,000,000,000.0
Gross income of green house 36,705,769.2 | 33,740,470.9 | 1,200,000.0 150,000,000.0
Current annual insurance premium (total) 71,4086 | 1,051.847.1 1,000.0 15,000,000.0
— Residence 14.321.0 15,800.0 1,000.0 100,000.0
— Green house 1,101,663.3 | 2,696,702.0 90,000.0 15,000,000.0
Disaster assistance (total) 42364706 | 6,631,230.3 9,999.0 38,000,000.0
— Residence 46289285 | 572951574 9.999.0 25,000,000.0
— Green house 3,758,695.7 | 80680438 100,000.0 38,000,000.0
Distance to rivers (total) 0.38 0.80 0.0001 7.0
— Residence 0.33 0.63 0.0001 50
— Green house 1.67 2.64 0.03 7.0

Note: 1) All units are KRW (W) except for the Distance, km.
?2) Expected insurance benefits are the expected insurance payouts from the insurer (s) in case of loss
caused by storm and flood, which is based on the subscriber’'s insurance policy.
3) Current annual insurance premium is the sum of all insurance expenses including other insurance policies
than storm and flood insurance.
4) Disaster assistance is the past governments assistance for the recovery from flood and storm damages.
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(Table 3) Regression Results of Determinants for Storm and Flood Insurance Purchase

Residence Green house
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Ade 0.0316™** 0.0287*** 0.0247*** -0.0149 -0.0029 0.0215
¢ (0.0066) (0.0070) (0.0074) (0.0208) (0.0225) (0.0232)
Household size —0.0534 —0.0962** —0.0656 0.0330 —0.0458 —0.0347
(0.0406) (0.0450) (0.0482) (0.1063) (0.1149) (0.1167)
Middleschool dumm 0.3434** 0.3835™* 0.4892%** -0.168 —0.5564 -0.6779
Y1 (c1a91) | (01553 | ©.1726) | (0.4039) | (0.1149) | (0.4673)
Highschool durm -0.1884 —0.0801 —0.055 —0.2521 —0.3302 —0.2868
9 v 0.1779) (0.1887) (0.2184) (0.4031) (0.4178) (0.4279)
College dumm 0.129 0.1912 0.3554 -0.9274 -0.9263 -0.7777
9 Y (02780) | (02934) | (03144) | (09522) | (1.1137) | (1.1536)
Farming dumm 0.491 1% 0.4935*** 0.4795%** 1.5352%* 1.5836%** 1.4501%*
9 Y (0.1247) | (01279) | (0.1356) | (0.6932) | (0.6068) | (0.5946)
Gveonaci dumm —0.2457 —0.2224 0.4688*
Yeongar aummy: 10 2236) | (0.2345) | (0.2692)
Canawon dumm 1.4928%** 1.4334%** 2.0039*** | —1.5653** | —1.6803*** | —2.4204***
¢ Y (0.1028) (0.1723) (0.2205) (0.5930) (0.5843) (0.6082)
Busan & Gyeongnam | —0.9979*** | —0.6458*** 0.1919 —1.1574™ | =1.6216™* | —1.4640**
dummy (0.2159) (0.2158) (0.2772) (0.5198) (0.5484) (0.5680)
Daegu & Gyeonbuk | —0.8633™** | —0.8301*** —0.4925 —1.0274™ | —1.2739** —1.4413*
dummy (0.2284) (0.2460) (0.3438) (0.5033) (0.5358) (0.5647)
Chungcheong —0.3043* -0.3104* 0.0612 —2.981 2% | —35228%** | —3.8597***
dummy (0.1677) (0.1737) (0.1903) (0.6659) (0.7529) (0.7563)
Income -0.1729* —0.2079™* 0.7702%** 1.0461%**
(0.0913) (0.1018) (0.2366) (-.3787)
Debt ratio 0.0276* 0.0398** -0.0410 -0.0277
(0.0144) (0.0155) (0.0309) (0.0306)
Insurance 0.0691 0.1198 0.0761 —0.0703
(0.0959) (0.1023) (0.2383) (0.2451)
Credit restriction 0.0580 -0.0105 —0.0056 -0.2279
(0.1294) (0.1451) (0.3164) (0.3473)
Degree of 0.0019 —0.0765"*
wearing—Out (0.0044) (0.0265)
Value —0.4686™** 0.0023
(0.0831) (0.0029)
Experience of storm 0.6312%** 0.4432**
and flood damages (0.1948) (0.1962)
Risk assessment 0.2306™ 0.0569*"
(0.0705) (0.0247)
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(Table 3) Continued

Residence Green house
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Constant —1.9789%* 0.9135 8.5069"** 0.7900 —12.4731% | —18.0031***

(0.5271) (1.5963) (2.2399) (1.4950) (4.3064) (5.3406)

Sample size 779 752 676 T 109 108
Pseudo—R’ 0.3350 0.3390 0.3701 0.2780 0.3414 0.4306
Prediction precision 0.8010 0.7886 0.8047 0.7207 0.7431 0.7778
Pearson goodness 699.10 767.89 674.65 95.70 90.80 81.08

of fit statistic (618) (730) (656) (96) (94) (89)

Note: 1) Lower than elementary from education dummies and Jeolla Nam—do dummies from province dummies are

excluded for regression analysis.

2) Income represents family income, value takes the natural logarithm of the market value of the insured
property, and Debt Ratio represents the debt—to—savings ratio.

3) Experience of storm and flood damages is the dummy variable indicating the past experience of storm and
flood damages for the previous ten years.

4) Degree of wearing—out represents the age of the insured property.

5) Risk assessment is the self—assessment of the chance of storm and flood damages by a respondent (1~5
scale).

6) *** *** indicate the statistical significance at the 10%, 5%, and 1% level, respectively.

7) Prediction precision is the rate of consistency between the probability of the insurance subscription, greater
than 0.5, from the estimated model and the actual subscription.

8) Pearson goodness of fit statistic establishes whether or not an observed frequency distribution differs from a
theoretical distribution. It follows chi—square distribution, and the number in the parenthesis is the degree of
freedom. Pearson
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{Appendix Table 1) Composition of Insurance Premium

Category Risk premium (A)1) Extra premium (B)2) Total (C=A+B)3)
Individual contract 69% 31% 100%

Group contract
(single residence)

75% 25% 100%

1) EEdR Y5 2D Ao Ade] Bt mYw.
2) RPN Adeulel Aer de) BER.
3) dYrdn: FRARE oJulsis Aow gErdRe WinERe @
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