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“Our family was so excited and could not go to bed when moving

lo a chonsei house (from a monthly rental lease). ...

When moving to our own house, our family thought we got the

whole world...”

A listener’s letter to a Korean radio show

broadcasted on August 9, 2014.

Transitions out of Homeownership in Korea 32 SANAMELNG 5 SOGANG UNIVERSITY



Korean Housing Ladder

Home

ownership

Chonsei

Monthly rental lease

« Monthly rental lease (aka wol/se/) is a rental contract similar to one in

other Western countries
— With up—front deposit

e (Chonsei is a unigue rental system in which, instated of regular rental
payments, a tenant pays an upfront deposit that will be returned after

the contract

— No monthly rents
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Types of Housing Tenure

Wolsei Sageulsei, "No Rent,
with no 13% 57
deposit, R

2 0% Wolsei with
deposit,
o Owner
occupancy,

54.2%

Source) 2010 Census and Korea Statistical Information Service

111 1 o WArea . Y SANGMYUNG
Transitions out of Homeownership in Korea [y saNskru E SOGANG UNIVERSITY



Contents

e Research Question

ey . . ry
Transitions out of Homeownership in Korea 62 SANAMELNG Q SOGANG UNIVERSITY



Tran

Research Question

« Effects of the GFC on homeowners on the edge

— Mixed effects in UK and Australia (Wood et al., 2013)

e Competing risks

— More than a cause of event

Climbing
ownership
of

Chonsei f

Monthly rental lease
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Hypothesis Development

During the GFC period, homeowners on the edge were

exposed to higher risks

The GFC made more owners walk down the housing ladder

— |t made more owner fall down the housing ladder

Its impact was more significant for those who fell down the
ladder

— than for those who climbed down the ladder
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Household Risk Management

e Global Financial Crisis (GFC triggered in 2006)

— June to Nov 2008: 7 policy measures in the Korean

housing market

e Sep 2008: “The cruelest month in almost a century (CNBC)”

e Household risk management
— Credit risk (Campbell, 2006)

— Other types of risks associated with housing equity (or asset)
(Smith et al, 2009)
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Housing Wealth and Chonseli

e Housing assets in Korea
— 50% of total household assets

— Wealth accumulation using Chonsei (Cho, 2012)

 With no Chonsei, a homeownership ratio would decline by 20%
and wealth accumulation would drop by about 4-7%

e Chonsei system (ambrose and Kim, 2013, Lee and Chung, 2010)

— Lack of formal mortgage systems
« Competition got started in 2000s

— House price appreciation
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Trend of Land Prices before the 1990s

Trends in the Land Price Index Changes in the Land Price Index
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Source: Kim & Jung (1994: 101).
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Trend of Housing Prices
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itions o

Research on Korean Tenure Choice

Korean housing ladder includes Chonsei
— Cho (2012), Kim (2013), Kim and Shin (2013)

— Lee and Chung (2010): investors' view point

Climbing up FAN
ownership

Chonsel

Monthly rental lease

No research on climbing down the housing ladder
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Hazards Model in Wood et al. (2013)

« Hazard rate in the housing market
h(tlx;) = Pr{T =t|T =t,x;}

— At time t, the probability of observations that end their spell time

— T indicates a variable describing the spell end time

Homeowners R
As time goes by a wave (a year)

- HR=2
H
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Data

« Korea Labor and Income Panel Study (KLIPS)
— 1988-2010 (wave 1-13)
— 5,000 households
— 13,321 individuals aged 15 or over
— All urban area except Jeju island

— We use wave 2 to 13

 For international comparisons, wave 4-13

sitions out of Homeownership in Korea SANAMELNG g SOGANG UNIVERSITY



0.10

Hazard Rates

0.04

0.02

0.00

RN
vos | \\
—

Transitions out of Homeownership in Korea

3
--HR Korea

4 5 6
#-HR_ Australia ®-HR UK




Survival Rates

1.00

*—._*N

0.80

0.60

0.40 . .
0 1 2 3 4 5 6 7 8

--SR_Korea 8-SR Australia -®-SR_UK

Transitions out of Homeownership in Korea UNIVERSITY 5 SOGANG UNIVERSITY



Tran

0.16

0.12

0.08

0.04

0.00

Hazard Rates
for homeowners starting 2002—-2010

\

o
[
\.\
1 2 3 4 5 6 7

--HR_Korea 48-HR_Australia HR_UK

sitions out of Homeownership in Korea SANGRYUNG B SOGANG UNIVERSITY




Trans

Survival Rates

for homeowners starting 2002—-2010

1.00

0.80

0.6e0

0.40

itions out of Homeownership in Korea

1

2 3 4 5 6 7

--SR_Korea 4B-SR_Australia SR_UK



Trans

Difference in Survival Rates

b/w owners and owners starting 2002-2010
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Hazards Model

Overall hazard rate
h(t)= Pr{T=t|T =t}

Hazard rate conditional on the values of x
h(tlx)= Pr{T =t|T =t,x}

Cox (1972)'s Proportional Hazards Model:
h(t|x) = ho(t) exp(B7x)

— For home owners
— KLIPS wave 2-13 (1989-2010)
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GFC

Age
Dage
Retired

Female
Col

Perm
Spouse
Hhno
Wage
Networth

Usercost
Detached

Covariates

Definition

1 if the survey was conducted in 2008 and 2009
0 otherwise

Head age

Age*age

1 if the household head age=>65

0 otherwise

1 if the household head is female

0 otherwise

1 if the household head graduated a college
0 otherwise

1 if employed on a permanent contract

0 otherwise

1 if a spouse lives together with the head

0 otherwise

No of dependents (who live together)
Household wage income

Household net worth
User cost of housing

1 if detached dwelling
0 otherwise

Binary

Continuous
Continuous

Binary
Binary
Binary
Binary

Binary

Continuous
Continuous

Continuous

Continuous

Binary

Category

GFC

Household
Head

Household

Housing



Age
Dage
Retired
Female
Col
Perm
Spouse
Hhno
Wage
Networth
Usercost

Detached
No of obs

Single Hazard

Coef.
-0.1147
(.0140)***
0.0008
(L0007 )***
0.0726
(0.1308)
0.1505
(.0806)*
0.0881
(0.0737)
-0.2374
(.0938)**x*
-0.4827
(.0703)***
-0.0772
(.0209)***
-0.0049
(.0012)***
-0.0008
(.0002)***
-0.0012
(0.0012)
-0.3468
(.0561)***

Haz. Ratio
0.8915
(.0138)**x*
1.0008
(00071 )***
1.0753
(0.136)
1.1162
(.1034)*
1.0921
(0.069)
0.7886
(.0573)**x*
0.617
(.0458)**x*
0.9256
(.0200)***
0.995
(.0015)***
0.9991
(.0002)**x*
0.9987
(0.0017)
0.7068
(.0471)***

34,324

Wood et al (2013)

Female mobility in Henley (1998)
More moves in Battu et al. (2008)

Nam (2007)

Gross household income

Total asset— total debt (exclude a
owner occupied house)

Andrew and Mean (2003) and Kim
and Chung (2011)
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Competing Risks

e Cause Specific Hazard (CSH)
h(tlx) = Pr{T =t,C =ev|T =>t,x}

— |gnoring the competing risks: C # ev

« Hazard of Subdistribution (HoS)
h(tlx) = Pr{T =t |{T >tor (T <tand C # ev),x}}
— Adjusting for the competing risks: C # ev

— The competing risks are at risks

sitions out of Homeownership in Korea SANAMELNG 5 SOGANG UNIVERSITY



Tran

No Competing Risks: Single Risk
Latent Failure Time Approach

Homeowners

As time goes by a wave(a year)

R+Rc+C+CR
e HR = T with no competing risks
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Cause Specific Hazard

HOI’I’IEOWI’IEI’S

As time goes by a wave(a year)

H
(competing event)
-censured
R+R
* (SH= —~—.
—“TUR

as C and Cs are ignored (competing events are censured)
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Hazard of Subdistribution

Homeowners ‘
R .
(event)
H . Rc CrR
.illllllllllllllllllllllll fffffffffffffffffffffffff !
C
(competing event)

R+R
e HoS = HC,

as C and CR are incorporated (competing events are "at risk”)
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Cause Specific Hazard (CSH)

Hazard of Subdistribution (HoS)

Chonsel Monthly rental lease Chonsei Monthly rental lease
Observed Observed | Observed Observed | Observed Observed Observed Observed
Coef. Haz. Ratio | Coef. Haz. Ratio | Coef. SHR Coef. SHR
-0744 0282 ~0187 9814 -0615 9402 0076 1.0077
Age (.0207)*** (0176)™ | ({.0340) (.0313) (.0232)™" (0191 | (0332) (.0270)
.0003 1.0003 -0001 9998 0002 1.0002 -0003 9996
Dage (.0002)* (.0002)* (.0003) (.0003) (.0002) (.0002) (.0003) (.0002)
2432 1.2754 - 2048 8147 2680 1.3073 -1714 8424
Retired 1734) (.2409) (.2192) (.1607) (.1864) (.1822)" (.2620) (.1807)
| 2790 7319 - 2843 1525 2691 1.3088 - 3417 7105
Female 1054 1229)"™ 1899 1260 (1057)™ (1370)™ | (.1610)™ (.1149)"
Col 0817)" 0933)"* 1435y 0976)™ | (0704)™ (.0799)™* | (.1526)" (.0909)***
. {88 - ke - 2151 80647 - 1211 8858
Perm (.0893)*** (.0762) (.1510) (.1362) (.1031)™ (.0788)" (.1242) (1171)
-.1405 8688 - 7742 4610 -.1007 9041 -.7658 4649
Spouse (.0847)" (.0819) (147 (0643)™ ] (.1048) (.0747) (.1502)* (.0604)"**
-0057 9942 - 1437 8661 0047 1.0047 -1329 8754
Hhno (.0218) (.0295) (.0513)™ (0441)™ (0324 (.0335) (.0466)"™" (.0443)™
-0035 9964 -0128 9872 -0032 997 -0126 9873
Wage (.0015)* (.0012)"** | (.0037)*** (.0040)** | (.0014)* (.0015)* (.0033)** (.0034)***
-.0004 9995 - 0006 9993 -0004 9995 - 0006 9993
Networth (.0002)" (.0002)* (.0003)" (.0003)" (.0002)" (.0002)" (.0003)" (.0002)*
0013 10013 -0137 9863 0015 1.0015 -0140 9860
Usercost (.0017) (.0013) (.0034)"* (.0039)** | (.0012) (.0017) (.0041)™ (.0036)"**
-7135 4898 - 2025 8166 - 7193 4870 - 2089 8114
Detached (.0864)™ (.0461)™ | (1448) (.0964)" (.0922)™ (.0402)™ | (1323) (1029}
No of obs 35,114 37,947 35,114 37,947




GFC and Tenure Transition

e The GFC had a negative impact on Korean homeowners

e |ts impact was be more significant for those who fell
down the ladder
— than it was for those who walked down the ladder

single Hazard
Observed [Observed
Coef. Haz. Hatin
GEC 0.1131 II':I.’I‘IBEI
[0.0910y  [0.09686)
Cause specific Hazard (CSH) Hazard of Subdistribution (HoS)
Chonsei haonthly rental lease Chonsel Monthly rental lease
Cbserved |Observed [Observed |Observed JCbserved |Observed |Observed  |[Observed
Coef. Haz. Ratio |Coef. Haz. Ratio Jloef. =HR Coef. =HR
eREe .III.IIIEH 1.0651 02516 12861 0.1404 1.1507 0.3731 1.4523
[01009)  [oogsy  [mose3y 1843y
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Conclusion

e The GFC was severe for homeowners on the edges
— Competing risks models

— |ts impacts vary depending on the type of private

rental arrangements
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Financial Consumer in Malaysia: An Overview, regulatory effort and measurements for consumer

protection

Ahcene Lahsasnal

Abstract
The public (or retail) consumer is a very important aspect in any financial market. Although
they do not provide the bulk of the financing income compared to business consumers or
corporations, they make up in terms of quantity and is an essential contributor to the
performance of any financial institution. However, financing retail consumers are very
much fragile and volatile in nature due to their inability to gasp their own financial
capability as well as the tendency to overextend their credit limit which may create
problems in the future and affect their ability to repay their loans. This in turn, creates
problems for the financial institutions making the recovery process very lengthy and
expensive. With that in mind, it is imperative that the retail consumers are educated and
taught the proper ways to manage their credit and protect themselves against the inability to
pay their loans. Thus the purpose of this paper is to highlight the importance of consumer
protection and the means that have been put in place by the central bank of Malaysia, Bank
Negara Malaysia (BNM) to help increase customer awareness and financial literacy in
Malaysia. This paper will also highlight the challenges that are faced in consumer protection
and efforts that have been made to improve consumer protection. This paper found that the
highest percentage of loan approved in Malaysia are loans from the household sector and
despite the measures to increase financial literacy and consumer awareness that have been

put in place by BNM, there has been a steady increase of bankruptcy cases for the past five

1 Ahcene Lahsasna is an Associate professor at INCEIF (Malaysia) and Deputy Director for Center of Research and
Publication.



years in Malaysia. It would be interesting to see the impact of the measures put in place by
FSA 2013 and IFSA 2013 on financial institutions and retail consumers and it is
recommended that a more stringent regulative framework be put in place to address the

increase in bankruptcy among the working population.

Keywords: Financial inclusion, financial consumer, Consumer protection, financial literacy, Malaysia
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<Table 1> The numerical values for exogenousvariables

variable value reference
The average of the highest interest rates on loans actually made
ar 7.0% .
by the domestic banks
a 3 50 Set so that the equilibrium ratio of safe assets to total assets
o e can conform to the actual ratio of domestic banks
A 2.7% Rate of increase in the consumer price index"
Ao 2.7% Rate of increase in the consumer price index"
Qg 2.7% Rate of increase in the consumer price index"
bL 2.13 5.3%, average bank loan interest rate, I = 0.8”
bg 1.0 3.3%, 3—year3)govemment bond average yield, I = 0.2”
bpy 1.5 3.0%, 3-month CD rate average, I = 0.2°
bpy 0.83 3.3%, saving deposit interest rate average, I = 0.72”
b 10.0 3.5%, set so that values of the equilibrium ratio of capital to
& ' total assets can conform to the actual ratio of banks
V(R,) 0.2 Variance of loan interest rate
V(Rpl) 0.15 Variance of CD interest rate
Cov(R;,Rp,) 0.1 Covariance between loan and CD interest rates
0 1.0 Follows the previous theoretical studies
p 0.08 Actual capital to loan ratio from banks B/S

Note: 1) It is assumed that deposit interest rates and rate of return on equity need to be
larger than the rate of increase in CPI, 2) I is the variable in from the equation (2) and
each of the values is obtained from the banks’ B/S, 3) The maturity of 3-year is used
considering the fact that the average maturity of bonds in banks’ B/S is about 33 months.
4) The criterion for dividing short-term debt from loan-term debt is 3-months.
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<Figure 1> Effects of Changes in the Regulatory Capital Ratio (p)?
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Note: When there is no capital regulation, the bank’s optimal capital ratio turns out to
be 8% in the model. Thus, the simulation is carried out for a regulatory capital

ratio higher than 8%.
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{Figure 2> Effects of Changes in the Regulatory Liquidity Ratio (9)
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<Figure 3> Effects

of Changes in the Regulatory Leverage Ratio (6)
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<Figure 5> Effects of Changes in the Policy Interest Rate(cr)
on the Bank Soundness Indicator

(a) Captial Ratio (b) Liquidity Ratio (c) Leverage Ratio
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<Figure 7>

0.15

0.1

Effects of Macro-prudential Regulations
on the Bank Soundness Indicators

Capital Regulation(p)
— Liquidity Ratio

0.08-

0.075

o1 0.15 02
rho

Liquidity Regulation(s)
— Capital Ratio

0.1

0.08+

0.06

delta

Leverage Regulation(d)
— Capital Ratio

0.08 01
theta

0.06

_19_

Capital Regulation(p)

— Leverage Ratio
0.187
0.16
0.147
0.12

0.1

0.08

T T )
0.1 0.15 0.2
rho

Liquidity Regulation(s)
— Leverage Ratio

0.065

0.06-

delta

Leverage Regulation(d)
— Liquidity Ratio

0.04

0.02-

0.08 01
theta

0.06



4 TtA

_]

o
|

Fd AAZ

S

e HAARE AS

=)

—

e ¢

o
)

Aol A

—_
o

o

&
o
T
i
Njo
<

o

o

Hlo
_ﬂwo

Jo

ol ATy A9l

o

stlon, 37

i =1

9|

W selsl o

7}

e

ol e BAY 24

787

Z4o) ©e

g4 9]

S H

A

TR

H

#
gl
.mo

B
o

.
o

Arellano-Bond %

N
o|J
N

X
7

B
o
;OU
o)
b=
o
o
ﬁo
I

0

70
o)
o
|
s

T
-
e
A
Mo

™

Ago Ry} /P53 20049 1E7) A 2014 @ 287 7hR| o)W A

Aot A-DA 2%

8

AR 2

F&d o] BISAZ|AHERI &=, HH A H &2

H
s

A7 A BN g

=
3

A

2

JZ o
o1

Hl&9] 739 LCR¥ 7Y

71E FEdvla(rsat

3191} 16)

g

[HERANE

A

PR (7] 52 -7

16) LCRS 7HeFs] yrehu

L
R

;SR

o) e
Fis=

g]

}‘\l_

_20_



CS= BBBSHI AASHEZ 3AA & AR ROE= B7]old/AHE
v, D/E A5AeY Hnjett

PR}, = o, + Eefp R}, _,+0 PR, +0'PR},+ 5,Call, + 5,GDP,

n=1

+B,CPL + B,HP, + 3;CS, + 3;ROE, , + 3;D'+e¢,,

~
al
=

AZ12AHE R &, fFEARE T NE AdRPAzE g FBAH
2> YERY ot Sargan Test A3}, Ioia A ko] Fastth=
o] 714HA ¥+ ALE Ul AREH =R Ads B
}.

AA 27| AER] g2 tig FAAAE
ol HW A& FFo]l AVIAERES Fole
Atk AHYA R &2 F57 tfgFo] AEo] FFHHA 7|2
obd & it} =9 FF Zk
o] o &3 mA R BAFEY] Fee A AEHES
2 B4y

A
=4

4 rlr
AN
-

30

RS

o
b
Au)
i)
N
N
Jo
o
o
oo
Lo H
N r
N
lo e
ul ?gi
e N o
12 ol
i ME
> 2 ko
S a
L % tlo
o [0 ottt M RI omd

rr
PV}

N
-~

N
ojf
filo
of
:°‘=’
N
- O A U
)

g
=
rulo
Moo Hr R
juked
3
=)
)
b
rl
o ot
ofje
o
N
%
i
A
2
A
o
I
o
o
fru
f
e
v

[0 ox

o = §_
vtk oo Fojo]l FUHW YRFRE U ARFE

o)

LCR#} 7402 §Arsi),

_21_



LR

o] &olstal FHAANA Ao xEE HEs

2} ol

obA

A
o

N
No
o
Wo
T

il
N

t}. GDP

=

b AR WA 5

)
pul

wK

A

I

A7) A

=]

)l
~

o
prsel

Bo

)

o Azsl o] A7|AEH &

N

1|

o] &
Al

BE A

A %
754

o))

oE ar

E'_}‘
of Ve wle} 2ol

=

e}

2
o 4

™

ol stEHA

J)

o

of =gH&o] 4

Jw

dol Ao 1Ex

-
o

< 7t

i

S

LIt

KR

_22_



<{Table 2>

Result of Estimation of the Soundness Indicators

Capital Ratio

Liquidity Ratio

Leverage Ratio

Capital Ratio

0.006 (0.004)"

*kk

0.114 (0.017)

Liquidity Ratio -0.443 (0.406) -0.375 (0.211)°
Leverage Ratio 0.355 (0.059)"" -0.010 (0.006)
Call Rate -0.418 (0.093)"" . 0.032 (0.008)"" 0.110 (0.075)°
ROE 0.018 (0.005)"  0.000 (0.001) 0.009 (0.003)"""
Rate of change in GDP | -0.177 (0.039)"" 0.002 (0.004) 0.015 (0.020)
Rate of change in CPI |-0.074 (0.082)  -0.013 (0.008)  -0.125 (0.041)""

Rate of change in
House Price

-0.085 (0.033)"

0.009 (0.003)"

0.004 (0.017)

Credit Spread

-0.134 (0.084)"

0.028 (0.006)""

0.106 (0.032)™"

Foreign Banks Dummy

-0.023 (0.253)

-0.009 (0.028)

0.197 (0.134)

Sargan Test

440.6 (0.168)

451.0 (0.244)

438.9 (0.183)

Lags/NOBS

7/442

4/481

7/442

Note: Those inside parentheses are standard errors, *, **, and *** represent significance
levels within 10%, 5%, and 1%, respectively. Those inside parentheses for Sargan
Test are significance levels. Lags are the lags for dependent variables included in
the set of independent variables, NOBS is the number of observation.
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<Table 3> Results of Estimation of Effects of Macro-prudential Regulation
on Loan Amount and Interest Rate

De endent Loan Amount Loan Interest Rate
ariable
{?&?gg{ledem ] Outstanding New Loan Outstanding New Loan
Clggtifgl -1.057 (0.210)" -2.607 (1.251)"  0.031 (0.017)" -0.004 (0.022)
Ligg'ﬁty 0477 (1977)  -7.279 (11.69)  0.333 (0.155)" = 0.182 (0.200)
Leggfi%ge -1.149 (0.405)"" -2.362 (2.412) 0.008 (0.032) 0.053 (0.041)
Call Rate 0.007 (0.021)  -0.069 (0.128) 0.008 (0.002)""  0.006 (0.002)""
ROE -1.050 (0.359)"" -4.666 (2.097)" @ 0.226 (0.027)" 0.293 (0.036) "
GDP -0.006 (0.170) 0.639 (1.002)  -0.036 (0.020)° = 0.048 (0.025)"
CPI 1.092 (0.353)""  2.095 (2.030) 0.177 (0.028)""  0.291 (0.037)""
House Price | 0.637 (0.145)"" 1.926 (0.859)" = 0.043 (0.012)" 0.036 (0.015)"
chfgéé -1.147 (0.257)" -4.500 (1.488)""  0.065 (0.019)"" 0.099 (0.026)"
Dummy for | _ _
Foreign Banks | ~1-224 (1.093) 3.831 (6.423) 0.123 (0.084) 0.067 (0.108)
Sargan Test | 429.1 (0.343) 432.2(0.306) 443.2 (0.181) 399.4 (0.700)
Lags/NOBS 2,/442 2,442 3/442, 5/442,

Note: Those inside parentheses are standard errors, *, **, and *** represent significance
levels within 10%, 5%, and 1%, respectively. Those inside parentheses for Sargan
Test are significance levels. Lags are the lags for dependent variables included in
the set of independent variables, NOBS is the number of observation.
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<Table 4> Result of Estimation of Balance Sheet Structure and Profitability

S REPXCPS Balance Sheet Structure Profitability
/\Emé%‘)?‘ - Loan/Asset ST Debt/Asset ROA ROE
Capital | 0236 (0.113)" 0.164 (0.163)  -0015 (0.032)  -0.133 (0.473)
Liquidity | 4180 (1.137)"" -16.29 (1555 0094 (0.293)  1.719 (4.356)
Legg{i%ge 1.806 (0.233)"" -0.502 (0.313) = 0.071 (0.061) = 0.320 (0.896)
Call Rate | 0.011 (0.012)  -0.018 (0.017) - -
ROE 0.250 (0.208) 0.488 (0.299)  -0.135 (0.052)" -2.277 (0.775)""
GDP 0.288 (0.098)"" 0.151 (0.130)  -0.018 (0.025  -0.230 (0.376)
CPI -0.293 (0.196)  -0.485 (0.290)  0.188 (0.050)"  2.948 (0.750)
Pg,gg;ee 0.173 (0.082)"  -0.195 (0.119) 0.071 (0.021)" 0.969 (0.315)"
chfed;fj 0.231 (0.145 = 0597 (0.233)" -0.108 (0.037)"" -2.094 (0.549)""
FDO%?glﬂaﬁf; -0.626 (0.624) 0593 (0.818)  0.534 (0.165) 5.318 (2.404)"
S%fei?n 410.2 (0.622) 4235 (0.253) 432.8 (0.286) 428.7 (0.336)
Lags/NOBS 1/442 8/429 3/442 3/442

Note: Those inside parentheses are standard errors, *, **, and *** represent significance

levels within 10%, 5%,

and 1%,

respectively. Those inside parentheses for Sargan

Test are significance levels. Lags are the lags for dependent variables included in
the set of independent variables, NOBS is the number of observation.
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<Table 5> Result of Estimation of the Effectiveness of Policy Rate

on Bank Lending

. B Loan Amount Loan Interest Rate
AT | mepE AR71E RS AH71E
Call Rate |-1.078 (0.359) "  -4.654 (2.069)"  0.226 (0.028)" 0.317 (0.039)""
Call* BIS® |-0.051 (0.242)  -0.564 (1.421)  -0.014 (0.019)  -0.030 (0.027)
CallxLQ® | 2.559 (2.511)  32.92 (14.72)" -0.258 (0.203)  -0.596 (0.281)"
CallxZL V% | 0.057 (0.506)  -4.119 (2.982)  -0.022 (0.040)  -0.013 (0.055)
ROE 0.007 (0.022)  -0.061 (0.127) 0.009 (0.002)™" 0.008 (0.002)""
GDP -0.005 (0.172)  0.448 (1.009)  -0.035 (0.015)" = 0.002 (0.021)
CPI 1.014 (0.354)" 1.708 (2.011) 0.174 (0.028)"" 0.246 (0.039)""
%ﬁ}lcsee 0.609 (0.147)"" 2.325 (0.871)"" 0.042 (0.012)"" 0.044 (0.016)""
St |-1034 (0255 -4229 (1465 0066 (0.020) 0.116 (0.028)"
%ﬁé?gf%a;% -1.193 (1.097)  -4.972 (6.362) 0.124 (0.085) = 0.083 (0.117)
Sargan Test | 434.8 (0.264) = 433.8 (0.263) 442.0 (0.192) 409.1 (0.599)
Lags/NOBS 3/442 4/442 3/442 3/442

Note: Those inside parentheses are standard errors, *, **, and *** represent significance
levels within 10%, 5%, and 1%, respectively. Those inside parentheses for Sargan
Test are significance levels. Lags are the lags for dependent variables included in
the set of independent variables, NOBS is the number of observation.
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<Figure A> Responses of Endogenous Variables (Y-axises) to Changes
in Exogenous Variables (X-axises)
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Factors Affecting Bank Soundness Indicators

and Effects of Macroprudential Regulations

This paper analyses changes in bank behavior in response to
regulations on bank capital ratio, liquidity ratio, and leverage ratio.
For the analysis, this paper set up a theoretical model in which a
bank optimizes its asset and funding structure considering expected
profit level and its wvolatility. Then, an empirical estimation is
carried out using Korea commercial banks panel data from 2004.1
q~2014.2q.

It is found that a decrease in the policy rate or in the house
price index brings about a rise in the capital ratio but a fall in the
liquidity ratio. And, an increase in the capital ratio tends to raise
the liquidity ratio and the leverage ratio, while an increase in the
leverage ratio raises the capital ratio.

Looking at the effects of the regulations, strengthening capital ratio
regulation increases the cost of making loans and thereby reduces
the amount of loan outstanding and the ratio of loans to total
asset. Raising the regulatory liquidity ratio induces an increase in
the amount of safe assets and a fall in the ratio of short-term
funding to total funding. Meanwhile, the empirical estimation result
indicates that the regulations do not significantly affect bank profit

and the effectiveness of bank lending channel of monetary policy.
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The Concept of Cooperative & Mutual Aid Associa

1. The Definition by ICA, USDA
2. The Definition by Korean Law
3. The Definition of Mutual Aid Association

4. The Comparison of Cooperative, Cooperation
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I. The Concept of Cooperative and Mutual aid

ior
1. The definition of Cooperative(&8 s X&) by ICA
= Aco-operative is an autonomous association of persons united voluntarily to meet their common

economic, social, and cultural needs and aspirations through a jointly-owned and democratically-
controlled enterprise.(by International Cooperative Alliance/ICA)

= The co-operative principles:
1. Voluntary and Open Membership
2. Democratic Member Control
3. Member Economic Participation
4. Autonomy and Independence
5. Education, Training and Information
6. Co-operation among Co-operatives

7. Concern for Community

Definition of Cooperative by USDA:

“User-owned, user-controlled business that distributes benefits on the basis of use”



I. The Concept of Cooperative and Mutual aid

2. The definition of Cooperative by Korean “Framework law on Cooperatives”

1957 Agricultural 1961 SME 1972 Credit 1982 Saemaul
Cooperative law Cooperative Act Union Act Finance Firm Act
1999 Consumer 2823 CNE}:/?QSI zgr?;rsrﬁggl 2012 General Act
Cooperative Act Security Act oromoting Act on Cooperatives

Dual Legal System:

* 8 Individual Laws since 1961 (Agricultural, Fisheries, Consumer Cooperatives)
 General Act since 2012 (including cooperatives in any forms)

(General) Cooperative is a business organization, th
at cooperatively engaged in the purchasing-producti
on-sales-supplying of goods or services, trying to en
hance the interests of it’s members and make contri
bution to local (regional) community.

Social Cooperative is the one of (general) cooperati

ve, that performing a work related to promoting of r
esident’s rights-interests and welfare, or offering a s
ocial service or job to vulnerable class, and it’s purp
ose is not-for-profit.

Cooperative Alliance is established in order to pro
mote a common interest of Cooperatives

Social Cooperative Alliance is established in order t
0 promote a common interest of Social Cooperative
S.
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I. The Concept of Cooperative and Mutual aid

o
3. The definition of Mutual Aid Association(Society, 22Xl &)

= A Mutual Aid Society (Benefit Society) is an organization, which formed to provide mutual aid,
benefit, or insurance to their members. They are usually organized around a shared ethnic
background, religion, occupation, geographical region or other basis. Benefits include: money
or assistance for sickness, retirement, education, compensation from unexpected accident,
funeral, medical expenses, unemployment.

1973 The Korean Teachers’ Credit Special Law (2296)
Union

2007 School Safety and Insurance Act on School Safety in Injury Prevention and
Federation Compensation

1997 Construction Workers Mutual Act on Employment Improvement of
Aid Association Construction Workers

1992 The Police Mutual Aid Act on Police Mutual Aid Association
Association Law (1991,11,30)

1984 Korea Fire Officials Credit Enacted Law on Establishment of Korea Fire
Union Officials Credit Union
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I. The Co

A
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ncept of Cooperative and Mutual Aid

4. The Comparison of Corporation, Cooperative and Mutual Aid Association

(General) Cooperative

Social Cooperative

Corporation

Mutual Aid Society

Main activity

Establishment

Members

Management

Capital

Distribution
of profit

Joint management of purchase, prod
uction, sales, and offer of goods and
services (Except from finance
Insurance )

can be established by meeting legal
conditions

Members (of individuals and organi
zations)

By members democratically, elected
officials

Member investment

Partly return to members

(as dividend) in proportion of the re
sult of usage and money invested , a
ccumulating to fund for improving c
ooperative activity

Social service (work of public b
enefit) more than 40%

can be registered only through
official certification(permission
) of public authority (The Minis
try of Strategy and Finance)

Members and participation of in
terested parties

By members democratically,
elected officials

Member investment
No dividend, “non-profit legal

person” - any surplus cannot be
distributed to members

Maximization of stockh
olders’ profit

Through legal registrati
on

Stockholders

By board of directors

By sale of financial inst
ruments like stocks, bon
d and etc.

Among stockholders

Supplying a service to mem
ber and their family

Based on Special aw

Members (of individuals onl
y)

By Officials

Regular fee payments

Not distributes to members,
accumulating to reserve fun
d, making reduction of fee p
ayments




The History of Cooperatives in Korea

1. Cooperatives in periods of Later Three Kingdoms(892~936)
& Chosun Dynasty(1392~1897)

2. Cooperatives in Times of Japanese Rules (1910-1945)
3. Cooperatives after the Korean Independence in 1945
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Il. The History of Cooperatives in Korea

1. The Later Three Kingdoms(892-936,F &= AlTH) and the Chosun Dynasty
(1392-1897, =& AlCH) periods —
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a self-governing system called “Hyangyak”(2f 2), meaning
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“rural promise” or agreement, inspired by Confucian
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0O “Bobusang”(2 £ &) were traveling merchants selling fish,
beans, iron, oil, fruit from over their shoulder or back.

They represented the lowest and poorest social class in Chosun,
so looked down upon not only by aristocrats but also by farmers
and handcraft workers, that the only way they could help

themselves was by grouping together for mutual assistance.




Il. The History of Cooperatives in Korea

1. The Later Three Kingdoms (892-936) and the Chosun Dynasty (1392-1897)
periods

0 “Pumasi” (2 2t0[,exchange of work), where peasants helped each other, especially in times of
planting rice seedlings and of harvesting.

O  “Dure” (5 dll,collective farming), which involved all male villagers aged 16 to 55, who were
obliged to common works.

O The principal of Gye (Al social bond) is the oldest and most popular antecedent of modern
cooperative thinking in Korean society, an organizational principle for mutual work and

reciprocal aid that follows specific objectives such as collecting and administering funds which
may then be used for financial assistance in case of family catastrophes or celebrations.
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Il. The History of Cooperatives in Korea

2. Cooperatives in Times of Japanese Rule (1910-1945)

01907 Financial Cooperatives(were controlled by Japanese authorities)

01920 Chosun Labor Mutual Community — first nationwide labor community

Q Kyunsung(now Seoul) and Mokpo(southwestern city) Consumer Cooperatives
01926 Industrial Cooperatives

01940 Industrial Cooperatives reached 115 entities and 221,000 members

01944 Japanese regime promoted financial cooperatives, which totaled 612 entities and
3.2 million members
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Il. The History of Cooperatives in Korea

3. After the Korean Independence in 1945

A. Cooperatives in Agricultural sector
01957 the Agricultural Cooperative Law (ACL)

01961 the Agricultural Cooperatives were merged with the Agricultural Bank into a multipurpose organization from which
the National Agricultural Cooperative Federation (NACF) emerged.

0In 1988, the ACL was amended and adopted most of the recommendations submitted by NACF, giving cooperatives more
autonomy. Under the new law of 1988, the business scope of cooperatives was further expanded, including brokerage
related to sale of farmland, transport with its own trucks, and direct investment in daughter societies.

QIn 1994 the ACL was revised again. In the NACF, a distinct separation of management of banking and nonbanking
business was prescribed. In 1998, an agricultural marketing complex, including wholesale and distribution centers, was
established.

Qin 1999, marketing/supply, livestock, and banking/finance were introduced as three independent business sectors in
NACF.

02000, NACF had become the second-largest commercial bank in terms of deposits and, together with its member
cooperatives, the largest banking institution in the country. Even during the crisis in Asia of 1997 to 1999, the NACF
remained financially sustainable and kept the position of a leading bank.

0 At the end of March 2011, after seventeen years of debate, the NACF’s law was amended in order to restructure NACF,

focusing on education and guidance of unit cooperatives and member farmers. Under this law, two separate holding

companies have been established for financial and for economic (production and marketing) business. 6 Y a by
0= L— = 4=
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Il. The History of Cooperatives in Korea

B. Cooperatives in Financial sector
Credit Cooperatives
01960 the first credit union was established in Pusan by Sister Gabriella

0 by 1962 number of Korean credit unions increased to 27, and in 1964 to 52 credit unions, that led to form the
Korean Credit Union League (KCUL)

01972, Korea Credit Union Act was finally promulgated, the KCUL changed its name into National Credit Union
Federation of Korea(NACUFOK)

0 After the Asian Financial Crisis 1997 financial regulatory framework for the cooperative sector was
consolidated towards a joint supervision by the Financial Supervisory Commission(FSC) of the state and the
Financial Supervisory Services(FSS) of NACUFOK.

0 1998~2002 - 433 credit unions were liquidated, closed, or merged.

0 2001 NACUFOK joined the Korea Financial Telecommunications and Clearing Institute(KFTCI), and also
went into the credit card business in partnership with the Industrial Bank of Korea.

Q On-line banking and Online insurance services with the CUNA Mutual Group started in 2002, so most credit
unions can offer basic savings and loan services, mutual insurance products, and credit card services to their
members.

- igeys kg
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Il. The History of Cooperatives in Korea

Community Credit Cooperatives(CC)

01963 the first five Community Credit Cooperatives (CCs) were established as part of a regional development
project, to meet the local financial need for low-income people or small and medium-sized enterprises. (at the
end of 1963 risen to 115)

01970 President Park Chung-Hee introduced the Saemaul Undong (meaning New Village Movement), it soon
became the propelling force for the establishment of even more CCs, based on self-help and reciprocity of
villagers and neighbors.

OModern CCs are defined as a “financial cooperative that contributes to the development of the community as
well as the nation through financial businesses, including savings, credit, insurance, and cultural welfare works,
local community development projects based on principles of cooperative, and inheriting the spirit of traditional
community derived from our own cooperative system such as Gye, Hyangyak and Dure.(KFCC,2009)

Qcredit unions became affiliated to the Korea Federation of Community Credit Co-operatives (KFCC) under a
separate law established in 1975.

13



Il. The History of Cooperatives in Korea

C. Others

aFishery cooperatives were formed from 1911 year and in 1962 they were turned into the National Federation of Fishery
Cooperatives (NFFC, “Suhyop” in Korean)

ONational Federation of Forest Unions were officially established in 1949. With the Forestry Law enacted in 1962, all forest
unions joined the newly named Korea Federation of Forestry Cooperatives (KFFC). And in 2000 renamed to the National
Forestry Cooperative Federation (NFCF). In 2011, the NFCF consisted of two million cooperative members and citizens
devoted to Korea’s reforestation,

Qln 1973, common organizations for the purchasing of necessities were formed in rural areas to supplement severe shortages
In basic needs. This became the basis for consumer cooperatives. The first was the Shin-ri consumer cooperative, established
in 1979. Finally in 1999, the Law of Consumers’ Cooperatives was enacted after several years of debate and concerns raised
by large-sized distributors. . In 2010, the National Federation of Consumer Cooperatives had 60 affiliated primary
cooperatives as members.

0 KFSB(KFSB was founded in 1962 under the Small Business Cooperative Act) was founded in 1962 under the Small
Business Cooperative Act. KFSB was founded in 1962 under the Small Business Cooperative Act. The KFSB offers its
members a variety of services and programs such as the Collective Contract System, the Mutual Assistance Fund, and Joint
Purchase/Sales.

Q This regulation was introduced in 1977 to help lower-income people purchase homes at a cost about 15 percent lower than
normal, at the expense of taking some risks in the construction process. A Korean housing cooperative is a legal entity

ety el
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(usually a corporation) that owns real estate, consisting of one or more residential buildings. 6
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The Current State of Cooperatives in Sout

1. The Current State of Cooperatives by types

2. Variety of (General) Cooperatives by category of
business

3. Variety of Social Cooperatives by government
department
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l11. The Current State of Cooperatives in South Korea

1. Number of Cooperatives have been established
from December 2012 to present
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l11. The Current State of Cooperatives in South Korea

2. Variety of Cooperatives by category of business
(established from December 2012 to present)
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l11. The Current State of Cooperatives in South Korea

3. Variety of Social Cooperatives by government department
(established from December 2012 to present, source from Korea Cooperatives)

80) 75)
70p|66Pg0),
60D
500
400
30
20)
105




V. Case Study

1. Cooperatives established on Individual law
2. General Cooperative

3. Social Cooperatives
4. Mutual Aid Associations
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V. Case Study

1. Cooperatives established on Individual law

Area Cooperative F;u(r:;t?n Nl\z;nn?g;rzf Main Businesses
National Agricultural Cooperative Federation 1961 1,155 primary Agricultural Marketing & Su
(NACF, NONG-HYUP which means “agricul members(own pply Business Unit
tural cooperative”): established out of a merg ers), Livestock Marketing & Suppl

Agricultural er of agr_icultural coopergtives a_nd Agricultur 2.4 min farmer y Busines_s Unit _ _

sector al Bank in accordance with Agricultural Coop members,2014 Cooperative banking unit
erative law.
The 8™ largest cooperative by turnover and
the 2" largest cooperative by turnover on
GDP per capita (ICA, 2012)
First credit union was established in by Sister 1960 6 min (2014) Savings
Mary Gabriella Loans
National Credit Union Federation of Korea Insurance
(NACUFOK,1973)

Flsnee:;r;g:al Community Credit Cooperative, 1963  18.14 min Savings products

Korean Federation of Community Credit Coo (2014) Lending products

perative(KFCC, 1973)

President Park Chung-Hee introduced the Sae
maul Undong (meaning New Village Movem
ent) in 1970

Life Insurance
Non-life Insurance




V. Case Study

1. Cooperatives established on individual law

Foundation Number
Area Cooperative Year Of Memb Description of Activity
ers
National Federation of Fisheries 1962 670,000  Promoting fishery industry, supllying financi
Cooperatives (NFFC, SUHYUP) al service (loans, insurance, vessel’s insuranc
- e) to fisheries, marketing & supply
ers
National Forestry Cooperation Federat 1949 Forest consulting, product distribution, develo
ion (NFCF) (originated from Songgye, pment, forestry financing support(loan, depos
a cooperative dating to Joseon period) it)
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V. Case Study

2. General Cooperatives

A. Waffle Univ. Cooperative

2008 first Cafeteria

2013 established as Cooperative(23 stores)
2014 __ 37 stores

2015 __ 60 stores

“Waffle University” Cooperative supports their members
by providing a training and materials necessary for store
opening without royalty, which differ from traditional franchise.

22



V. Case Study

3. Social Cooperatives

A. AUD Cooperative (Auditory Universal Design Cooperatlve)

Year of Foundation: 2014.02

(according to Ministry of Health & Welfare Approval)
6 members, 4 workers

Vision: sustainable communication and sharing with
hearing—impaired persons

Target business:Communication Support Project & Assistive technology devices suppo
rt project

B. Yonleejee Disabled Families Social Cooperative
Established in 2014 by Approval of Ministry of Employment

& Labor. " g
Members about 200 persons, among them
60-70% is family that has a disabled person
Main Business: Washing car with using
only a one glass of water (100ml) per one
car. No waste water, Eco—friendly way!!!
Vision: Making a workplace for Disabled
person
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V. Case Study

4. Mutual Associations

Foundation

Name Main Businesses Members
year
The Korean Teachers’ Credit 1971 Sypply to member financial service like: Educational personnel
Union (KTCU) Long-term savings, retirement savings, insuran
ce, loans (members can borrow money at low
Interest)
(makimg) Investment Return Business
Public Officials Benefit Assoc 1952 Supply to member a Retirement benefit & loan Government officials (except
iation (POBA) s. Members can open a deposit (with interestr  police officer & fireman
ate) in POBA. Members get a welfare payment officer)
(childbirth, treatment, death of family member,
disaster)
Construction Workers Mutual 1996 Supply to members: Retirement payment, welf  Construction workers
Aid Association are payment(in case of child education, child b

irth, wedding)

Construction workers' stable employment , dev
elopment & enhancement of professional skills
, support in employment related business.
Promotion business related to Construction wo
rkers welfare facilities.

24



V. Case Study

4. Mutual Associations

Foundation

Name Main Businesses members
year

Childcare center Safety & 2008 Supply a indemnity related to Life or physical  Childcare center’s (kindergar
Insurance Association accident happened to child or teacher ; ten) director

Make a compensation according to childcare c

enter’s property damage;

Safety accident prevention;
School Safety & Insurance As 2007 Supply a compensation in case of treatment, di  primary, middle and high sch
sociation sability, death, funeral) ool student, teachers

Safety accident prevention;
Korea Fire Officials Credit Un 1984 Supply to member a Retirement benefit & loan  Fireman officer
ion s. Members get a welfare payment (in case of

childbirth, death, child education, )

25
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| V. Summary




It remains an open question when the first cooperative movement develope
d on the Korean peninsula, but one may say that it had much to do with the tr
aditional spirit of mutual aid and self—help, Japanese colonization, and govern
ment—centered economic development.

Nowadays NACF(NONG-HYUP) is the the 2" |argest cooperative in the wor
|d by turnover on GDP per capita and the 8t largest by turnover. NACUFOK &
KFCC are making a main function of funding in country. And for the last 3 yea
rs were formed about 8,000 cooperatives in Korea, which are mostly a small
and medium sized businesses. Among them there is a social cooperative, it’s
aim lies in providing a some social support in development of regional
community, or some help for vulnerable social group.

The traditional spirit of self—help, mutual aid, and communal solidarity, trust,
while still vivid in the countryside, has been weakened by general trends of gr
owing individualism, urbanization of rural areas, and increased mobility of citiz
ens.

The Korean cooperative movement has contributed substantially to the rema
rkable economic and political success the country has achieved today.
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Appendix: Advantages & Disadvantages of Cooperative

Advantages:

1. Dual Nature

Two things in one: business organization & a social movement
- as instrument of Social movement can provide:

improvement of social welfare, fulfill a gap in social security, social services for socially disadvantageous classes, job creation, contribution to local
community.

- as business organization provide:
a benefit to some group of people(members), development of some sector or activity in country’s economy,
Increasing of Small and Medium enterprises in economy.
2. Member’s business related benefits
Purchasing power

A cooperative offers its members purchasing power. By pooling resources at purchasing time, the cooperative can receive volume discounts. (ex:
buying a raw materials)

Marketing power

A cooperative can purchase advertising and pay for other marketing at advantageous rates. As part of the cooperative, you share a marketing budget.
This can get you reduced rates and exposure through larger advertising outlets than you might be able to afford on your own.

3. Democratic Management

- (General) Cooperative is owned and controlled by members.
- Democratic Control: one member- one vote

4. Formation

- The formation of a cooperative society is very simple as compared to the formation of any other form of business organisations: there shall be more
than five assentients and it shall be reported to a concerned major or governor.
- Openness of membership: membership is open to everybody
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5. Limited Liability
In most cases, the liabilities of the members of the society is limited to the extent of capital contributed by them.
6. Information & Network

Disadvantages:
1. Obstacles related to Business efficiency
Low Capital Liquidity
- Capital of Cooperative is limited by memership fees, members’ contribution and loan raising capacity from state cooperative banks.
-Usually perform: Low risk business, small and medium scale business.
2. Inefficient management
- Agency Problem: absence of relationship between work and reward.
- The financial performance of the cooperatives are not evaluated on the capital market (like stock price).
3. Supervision
- “User owned, User Controlled business”

- Government Supervision by Ministry of Strategy & Finance and Cooperative Policy Committee from Jan 2013
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The Externality of Driving Luxury Cars

Abstract
Due to a striking difference in repair cost between foreign and domestic car in Korea, the
foreign car drivers increased the property damage liability insurance costs of domestic car
drivers. That is, driving foreign car creates negative externalities. We estimate auto accident
externalities of driving luxury cars (more specifically foreign cars) by running a two part
model (TPM) using individual level panel data on insurance claims and insured’s
characteristics. We find that negative externalities do exist in all of our specifications. To be
specific, a 1% increase in foreign cars raises the property damage liability cost by 3-5.5%
which indicates externality in severity. Each foreign car driver increases the property damage
cost by USD 37-78 per year on average, depending on the specification. The nationwide
increased liability cost is USD 27-48 million per year In Korea, this cost is currently shared

by all drivers including the majority of domestic car drivers.

Key Words: Negative Externalities; Luxury Car; Auto Accidents; Tort Liability

1. Introduction

Two vehicles get into an accident. Under the tort system, the at-fault driver pays for the losses
of both cars. Where a comparative negligence is applicable, the degree of negligence
contributed to the accident is determined and each driver pays for their portion of losses. This
comparative negligence tort system is adapted in many countries including Korea. This
comparative negligence is considered to be quite fair and has been well accepted adjusting

auto accident losses until recent. However, the increasing number of luxury cars generates a



debate questioning the fairness of the system.

If the repairing costs of two cars involved in an accident are fairly similar, the
comparative negligence works well. However, when the values of properties vary
significantly, this may not be the case. Consider an accident between an expensive and cheap
car. Let’s assume that the driver of the luxury car was 90% at-fault and the driver of the cheap
car was only 10% at-fault for not doing excellent defensive driving. Both cars had minor
scratches but the repair costs resulted to be $5,000 and $100 respectively. Now the driver of
the luxurious car must pay $90 to his counterparty, and the driver of the cheap car needs to
pay $500. If the repair cost of the luxury car had equaled that of the cheap car that is, $100,
the driver of the cheap car would have only needed to pay $10. Suppose that all of a sudden
your vicinity becomes full of luxury cars. The drivers of cheap cars do not really do anything
bad but the liability costs of the cheap car driver increases as a result of increased luxury cars
around. However, one’s personal preference for luxury cars does not involve an increase in
liability cost for others. The aforementioned example illustrates a negative externality from
driving luxury cars which the tort system is not designed to address.

Repairing costs of cars vary to some extent but this seems to be a universal
phenomenon observed in most countries. However, the price discrepancy becomes a problem
in countries like Korea and China where the repair costs between domestic and foreign cars
differ exceedingly. For example, in Korea, the repair cost of foreign cars is more than five
times higher on average than that of domestic cars of similar size.2 This striking difference is
mostly caused by the costs of expensive parts of foreign cars. The abnormal gap between

foreign and domestic cars is a dramatic issue in China. According to Chinese government, the

2Table A1 and A2 in Appendix shows the repairing cost difference of domestic and foreign cars
and the repairing cost of domestic cars by car type.
3



sum value of individual parts is 12 times more expensive than the price of the car itself. In
August 2014, Chinese authorities fined Volkswagen and Chrysler according to the anti-trust
law for imposing higher prices in China for both vehicles and replacement parts. The
exorbitant costs for spare car parts in Korea and China compared to other countries, lies in the
fact that many automakers in these two countries insist replacement parts to be sold only
through authorized dealers. This kind of monopolistic behavior raises the price of repairing
costs of foreign automakers. Of course, it is not only the repairing cost that differs. Excessive
rental and vehicle prices of foreign luxury cars also burdens drivers and insurers.

As a result, the insurance premiums of foreign cars are more expensive than that of
domestic cars. Korean Insurance Development Institution recently announced that own car
property damage coverage rate will be adjusted in 2015 and this will increase the rate of
foreign cars by 11% on average. Some may consider that the increase in coverage solves the
externality problem. However, it does not address the negative externality issue of foreign
cars because the raise only applies to the property damage of own cars.

Along with the dramatic speed of economic development, the size of automobile
market in Korea also grew very fast during the last few decades. Number of cars increased
from 53,000 in 1980 to 1,940,000 in 2013, which is a 3,660% increase in 30 years. The
Korean automobile market was dominated by domestic cars for a long time. However,
recently, due to the rapid increase in income and active market opening, the number of
foreign cars has been grown rapidly. The number of foreign cars quintupled in eight years;
the number of registered foreign cars was 138,000 (1.25% of all registered car) in 2005 and
this increased to 724,000 (4.8% of registered car) in 2013. In some districts in Seoul, the ratio
of registered foreign cars is more than 20%. The growth in foreign car segment in the overall

automobile market is expected to accelerate even further since the FTA with EU and the
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United States came into effect, granting price competitiveness to foreign cars.

As shortly mentioned above, repairing foreign cars is much more costly than
domestic cars and this may affect the decision of purchasing foreign cars. However, this cost
is not fully borne by the owner of the vehicle but is shared by all other drivers on the road
through the liability costs under the tort system. Therefore, the expensive repair cost may not
fully provide an incentive to hinder the purchase of luxurious cars. This results in increased
liability costs of all other drivers. Such situation arouses controversy since usually wealthy
people tend to purchase foreign cars. That is, personal decisions of affluent people may
burden people with relatively lower income in a circuitous route.

Does this negative externality of driving luxury car really exist in practice? That is,
did the liability cost really increase? It is, in fact, not that obvious. Due to driver’s awareness
of high repair costs of foreign cars, drivers may show defensive driving as an effort to reduce
losses. For example, drivers may try to hold distance from luxury cars on the road or in
parking lots. Such behavior may help foreign cars not to increase accident severity, or may
even reduce accident frequency.

Our paper is not the first research examining the accident externalities of driving.
Vickrey (1968) discussed accident externality from driving. Through examining two groups
of California highways he found out that higher traffic density leads to substantially higher
accident rates. Vickrey’s work was further extended by Edlin and Kraca-Mandic (2006) who
attempted to provide better estimates of the aggregated accident externality from driving.
Huang, Tzeng, and Wang (2013) used individual-level data in Taiwan and showed the
negative externality exists. All of the studies focus on the quantity of driving.

However, there is no work examining the magnitude and the sign of the externality

from driving luxury cars despite of its significance and the controversy it raises. The purpose
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of this paper is to empirically examine the existence of negative externality of driving luxury
cars and estimate the extent of it. We estimate the relationship between the foreign car ratio
and the accident frequency and severity using two part model.

The liability cost is measured by insurer costs in this study. Figure 1 shows the
positive relationship between insurer costs of property damage liability per accident (claim
severity) and the foreign car ratio of a given region in 2013. This positive correlation

indicates possibly existing negative externality from driving luxury cars.

[ FIGURE 1 ABOUT HERE]

Difference in foreign car ratio is not the only possible explanation for the relationship
shown in Figure 1. In order to address alternative reasons such as differences in car types,
road conditions, and demographics, we run multivariate regressions with panel data from
2009-2013 controlling for region and year fixed effect, and individual level variables that are
known to affect accident frequency and severity. We also include density, following previous
researches on driving externality.

We find that negative externalities do exist. The claim severity of property damage
liability increases significantly, as foreign car ratio increases whereas accident frequency
stays unaffected. As severity increases and frequency is not affected, the total effect of
foreign car on liability loss is positive. In Seoul, which has the highest ratio of foreign cars,
we estimate that foreign cars increase auto liability costs by 3,798 won (appx. USD 3.8) to
6,694 won (appx. USD 6.7) per driver per year depending on the specification. This
corresponds to a total annual increase of 11,474,627,742 won (appx. USD 11 million) to

20,224,106,926 won (appx. USD 20 million) in loss. The total increase in costs nationwide



reaches over USD 27-48 million. Our conclusion is robust to all specifications.
In the next part we suggest the framework for luxury car accident externality. The
data are presented in section 3. Section 4 presents the main results of regressions. The

robustness of results is discussed in section 5. Section 6 concludes.

2. The Framework

Let N be the number of total cars on road and let F be the number of foreign cars. The ratio of
foreign cars is F/N. When considering a car accident, the probability of encountering a
foreign car will be F/N the expected liability cost of a given driver i can be illustrated as

follows:

(1)

where represents the average liability when the other car is domestic car and c; is the
average liability when your other party drives a foreign car. (ci-c») is the increased cost due to
the foreign car on roads. We expect the cost of property damage liability per accident to be
strictly positive for . The effect on accident frequency is however, uncertain. If high costs of
repairing foreign car encourages drivers to drive more cautiously, accident frequency and
foreign car ratio may have negative relationship. The combined effect of all of these on total

liability cost is, therefore, ambiguous.

3. Data
Our data was obtained from one of the largest insurance companies in Korea. The

individual-level insurance data contains auto insurance claim records, coverage choice,

7



premium, and rating factors. Rating factors includes variables such as policyholder’s age,
gender, car age, type of car, capacity, and registered. The claim records can be used as a
proxy for accident information including accident frequency and severity.

In order to examine the effect of foreign car on liability cost, we obtained foreign car
ratio of 16 administrative regions in Korea from The Ministry of Land, Infrastructure and
Transportation. Table 1 shows the 16 district and the registered foreign car ratio in 2009 and
2013. The cross sectional and time series difference of foreign car ratio during the sample
period is quite significant; in 2013, the foreign car ratio of Seoul area is about 7% and the
foreign car ratio of Gyeongbuk region is only 1.36%. Moreover, during the sample period, the
foreign car ratio increased more than 350% in Daegu area whereas the increase rate only

comes to 10% in Busan area.

[TABLE 1 ABOUT HERE]

Unfortunately, information on foreign car registration is somewhat contaminated by
car registration fee difference across regions. In order to attract more vehicles to be registered
and collect more tax, Gyeongnam province reduced its tax rate significantly in 2008. Since
vehicle registration requires a valid address in the given area, for personally owned cars,
registration region mostly corresponds with the region of residence. However, the policy
leaved loopholes for auto lease firms. Many auto lease firms opened up a little office in
Gyeongnam and registered their cars there. Gyeongnam province even opened up a vehicle
registration office in Gangnam district, Seoul where the foreign car ratio is the highest in
Korea for convenience. Inchoen, which is very close to Seoul, followed Gyeongnam's

strategy, they lowered tax rate in 2011. As a result, Gyeongnam, which is not a metro city but
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a country area, has very an extremely high foreign car ratio and especially an unusually high
business vehicle ratio as is shown in Table A3 in Appendix II. The foreign car growth rate in
Gyeongnam drops substantially in 2011 when Inchoen lowered the tax rate. From 2012, we
can see that the foreign car growth rate is unusually high and the business vehicle registration
surges in Incheon.

Because of this contamination, we adapt a few strategies to minimize noise created
by this tax issue. First, we discard Gyeongnam data, which we consider to be unsound due to
the aforementioned reasons. Second, we calculate a modified foreign car ratio as follows and
apply the modified ratio in further analyses. We first assume that Gyeongnam's true foreign
car ratio is close to Gyeongbuk, which shares the most similarities in geographical, cultural,
political, and economical aspects. Then, we estimate the number of foreign cars driven in
Seoul but registered in Gyeongnam by subtracting the number of registered foreign cars in
Gyeongbuk from the number of registered foreign cars in Gyeongnam. Then we add back this
number to the number of foreign cars in Seoul. For Inchoen, we assume the foreign car
growth rate is 40% in 2012 and 2013 and estimate the true foreign cars driven in Incheon.
Again, we add back the difference to Seoul for year 2012 and 2013. As a robustness check,
we run regressions with original foreign car ratio without Gyeongnam for whole years and
Inchoen in 2012 and 2013. The results remain the same. Additionally, we run regressions
using Gangnam district dummy variable as an alternative measure for foreign car. The
procedure of Gangnam regression is detailed in section 6 robustness checks.

From year 2009 to year 2013, we obtained 17,597,536 individual level panel
observations. We also delete Sejong which is a small special administrative city at the border
of three other regions because the lack of information during the former years. After the

deletion of Sejong and Gyeongnam province, we have 16,124,423 observations. The sample
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has 15,324,560 observations after the deletion of missing variables. Only a quarter of the
policies in 2013 data have completed one year information because the termination date of
the other 3/4 were not arrived when we attained the data. Therefore, we discard these
observations when we analyze total loss and claim frequency. After the deletion of part of
2013 observation, we have 14,061,546 observations. For the analysis of per accident severity,
we only analyze the observations with positive liability property damage claims. In this part
we include all data of 2013 year data because per accident severity is not affected by the fact
the accident information does not contain the full year information. The number of
observation of this sample is 1,534,388. Table 2 shows the definitions for all variables used in

the study.

[TABLE 2 ABOUT HERE]

We control for region and year fixed effect in the regression analysis. In addition, we
add density as a control variable as is suggested by Vickrey(1968), Edlin and Kraca-Mandic
(2006), and Huang, Tzeng, and Wang (2013). Density is defined as the yearly average km
driven divided by the average length of lanes in each region following Edlin and
Kraca-Mandic (2006). The average driven km of each district is obtained from the Korean
Transportation Safety Authority and the average length of lanes is from Korean Statistical

Information Service.

[TABLE 3 ABOUT HERE]

Summary statistics are presented in Table 3 and 4. Panel A of Table 3 presents summary
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statistics of dependent variables and continuous explanatory variables. The probability of
property damage liability claim is about 11% in our sample. The average claim size was
approximately USD 1,000. Figure 2 shows the distribution of claim severity. The distribution
is skewed and is far from normal distribution. For regression analyses, we log-transform the
severity. The log severity is close to the normal distribution as is shown in Figure 3.

Panel B. of Table 3 presents the correlation between continuous variables and
dependent variables. The correlation between foreign car ratio and density is quite high at
0.57. Although we have a very large number of observations, the foreign car ratio and density
variables only vary at the level of region and year. Due to the concern of possible
multicollinearity issue, we run regressions with and without density variable. In this
univariate relationship, the correlations between severity and foreign car ratio and between
frequency and foreign car ratio are positive. The correlation between density and severity is
negative and the correlation between density and frequency is negative. All correlations are

significant at 1% level.

[FIGURE2 ABOUT HERE]

Table 4 provides summary statistics of rating variables. All of the variables in this
table are categorical rating variables. Percentage shows the percentage each category
accounts for. Mean loss is the average loss reflecting both frequency and severity of claims.
Claim probability and claim severity shows the average claim frequency and average per
accident claim amount for each categorical variable. Accident severity and frequency is
lowest for the age group 30 to 40, car age older than 15, small capacity cars, age limit of 35

year old or higher, driving experience more than 4 years, couple only coverage option, low
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mileage option, no traffic violation group, and higher BMS coefficient group (bonus group).
Gender, foreign car, and sports car show the opposite effect on frequency and
severity. Male drivers tend to have higher accident severity but lower frequency. Male drivers
are possibly more aggressive but skillful at the same time, so they tend to have fewer
accidents but given an accident the severity tends to be higher. Foreign car has a negative sign
in frequency but positive in severity. Foreign car drivers tend to drive more carefully but once
they have an accident, the severity is higher. This also applies to sports cars. A possible
explanation for this is that the total driven mileage of a sports car may be lower in
comparison with others since they are generally used as a second car for leisure purposes. As

a result, sport cars may have lower accident frequency but higher severity.

4. Methodology

4.1. Two-part model

The goal of our paper is to estimate the effect of foreign cars on the liability claims. Because
loss data only have positive numbers when accidents occur and claim is reported, the loss
data has a large proportion of zeros. The liability losses can be considered as having two
separate data generating processes: one for the accident frequency and the other for the
severity if claims. One simple approach for large proportion of zeros is running the
well-known Tobit model with lower censored boundary at zero. Tobit model assumes that

there is a latent variable which has the following linear regression model:

)

We observe , where b is the lower boundary of observations. In our case, Ib corresponds to
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zero. Tobit regression allows estimating the unbiased marginal effect of X on the latent
variable and in many cases. This, however, is inappropriate because Tobit regression
assumes that a single latent variable determines both the magnitude of severity and the
frequency of losses, which may not be the case. For example, more skillful but aggressive
male drivers may have lower accident frequency but higher severity given an accident than
female drivers.

Cragg(1971) suggests a two-part model which separates two data generating
processes using insurance examples. This methodology has been used in health care and
insurance literature (Mullahy, 1998; Bowers et al., 1997). Two-part model takes the simple
probability rule and divides insurance claim into frequency and severity. So the expected

claim is

€)

Where y is the claim amount and x is set of explanatory variables. The first part, Pr(y>0) can
be estimated using a binary regression model such as probit or logit. The second part
E(yly>0) can be estimated using OLS or GLM regression. When the dependent variable is
count variable, the second part can be estimated using count regression models and two part
model is called as Hurdle model. Unlike Tobit, the coefficients in these two regressions are
not necessarily the same.

We adapt the Two-part model. The first part contains the frequency regression using
logit model and the second part includes the severity regression using OLS with robust error

adjustment. The total marginal effect is estimated from the equation (4).
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4.2. First part: the effect of density on loss frequency
Our five year panel data includes the number of claims filed by policyholders. We run a logit
regression with dependent variables being zero if there is no claim and one if there is a

claim.3

The model is expressed as following:

The Bs are the corresponding coefficients and is the vector of information on each insured,
including characteristics of both the policyholder and the vehicle and represents the vector
of region information. In order to control fixed effects of year, year dummies are included. A
significant and negative means that more foreign vehicles in region cause fewer accidents.
Out of concern of multicollinearity, we run regressions with and without density. In this claim
frequency regression, we expect the density variable to have positive and significant

coefficient as is shown in the previous driving externality literature.

4.3. The effect of foreign car ratio on loss severity
In order to examine the externality of driving foreign car on the loss severity we use the OLS

regression with robust errors as below:

3 As we can observe the number of reported auto insurance claim, we also consider either poisson or negative
binomial regression. Negative binomial regression fits better when modeling over-dispersed count outcome
variables, which is the case of our sample. We additionally run negative binomial regression. The results of
negative binomial regression are almost the same as the one with logit regression. Results are available upon
requests.
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()

is the vector of variables on each insured, including characteristics of both the policyholder
and the vehicle including vehicle registered region dummy variable. represents the vector of
region information. A positive means that claim severity is higher in regions where more
foreign cars are driven. Year dummies are included to control for year-fixed effects. Edlin and
Kraca-Mandic (2006) and Huang, Tzeng, and Wang (2013) had conflicting results in the
relationship of claim severity and density. Edlin and Kraca-Mandic noted that high density
reduces claim severity. They found negative but insignificant coefficients in US data. Huang,
Tzeng, and Wang, on the other hand, found positive relationship between claim severity and
density in Taiwan. We expect that higher density reduces the severity given an accident

because the higher density may reduce the driving speed.

5. Empirical results

Table 5 reports the effect of driving foreign cars on liability claim frequency and severity. The
coefficients of foreign car ratio are insignificant in frequency regressions but significantly
positive in severity regressions. The results confirm our hypothesis that foreign cars increase

the severity of property damage liability. The claim frequency is unaffected.

[TABLE 5 ABOUT HERE]

The results of density are noteworthy. Our frequency results show that density has a
positive but insignificant impact, suggesting possible negative driving externalities as is

found in Edlin and Kraca-Mandic (2006) and Huang, Tzeng, and Wang (2013). However, the
15



severity is rather lower in areas with high density. This result is consistent with Edlin and
Kraca-Mandic (2006) but opposes the results of Huang, Tzeng, and Wang (2013). Conflicting
results are not so strange, though, because the negative externality of density may vary in
different locations. When the density is too high, higher density may reduce frequency. It is
also possible to have lower severity in high density area if better planned roads are
constructed as demanded, or safer conditioned roads attract more drivers, high density may
yield lower frequency and severity. Therefore, the verification of driving externality is left to
empirical studies.

The results of other control variables are mostly significant and have expected signs.
Most individual characteristic variables have the same sign in both severity and frequency
regression implying that high risk drivers tend to have both more and heavier accidents . A
few variables show the opposite sign as is already shown in the data section. The multivariate
regression results are mostly consistent with the univariate comparison in Table 5. The only
difference is the age variables. This could be due to the fact that the age limit options and age
variables are highly correlated and the age variable shows incremental information after
controlling for the age limit coverage. Among all variables, bonus-malus coefficient had by
far the highest Chi-square in the frequency regression followed by driving experience of one
year. It suggests that there are much of unobserved or unused information in auto insurance
rating, and those are well captured in the bonus malus coefficients. In severity regression,
capacityl and bonus-malus coefficient had the highest t value.

After running two-part model, the marginal effect of a continuous variable ony can

be estimated as follows.

(6)
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As the frequency is unaffected in our analysis, the second term in equation (6) can be ignored
and we modify the marginal effect as below because there can be more than one accident per

year.

(7)

Table 7 shows the estimates of increased liability losses. In Seoul, the region of
highest foreign car ratio, foreign cars increased property damage costs by 3.07-5.42%. This
corresponds to 61,025 won (USD 61) per accident and 3,798 - 6,694 won per driver in Seoul
annually. In a region with lowest foreign car ratio, Gyeongbuk, the estimated externality cost

is about 515-898 won per driver.

[TABLE 6 ABOUT HERE]

A typical way to address negative externality is levying Pigouvian tax. Pigouvian
charge may induce people to choose domestic cars or provide incentives to reduce the repair
costs of foreign cars. If Pigouvian tax is charged, the revenue would be around 27-48 billion
won (USD 27-48 million) and each foreign car drivers will be charged about 38,000-66,000
won. Alternatively, insurers may charge higher liability insurance premium for foreign car
drivers and subsidize domestic car driver’s premium with the additional revenues. That is,
liability insurance premium can be raised by 38,000-66,000 won (USD 38-66) for foreign car
drivers and domestic car driver’s insurance premium can be cut by 1,400-2,500 (USD
1.4-2.5) per person annually. This means 21%-37% premium increase for foreign car drivers

and 0.8%-1.5% decrease for domestic car drivers.
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6. Robustness Checks

6.1. Gangnam district regression

The registered foreign car ratio data is somewhat contaminated because of vehicle
registration tax issue detailed in data section. In order to reduce the noise created by this
issue, we have created a modified foreign car ratio. Out of concern that our modified ratios
are still somewhat inaccurate, we examine the effect of foreign cars in an alternative way.

In Seoul, the capital city of Korea reside about 20% of Korean population in 2014.
Also, the foreign car ratio is the highest in this region. There are 25 districts in Seoul. These
districts are pretty homogeneous compared to other regions in Korea in terms of population
distribution, hospital costs, and etc., but wealth distribution and foreign car ratios within in
Seoul vary quite significantly. Among the 25 two - Gangnam gu and Seocho gu, are
theso-called “Gangnam” area, also being spotlighted in the famous singer Psy's "Gangnam
Style". . Gangnam area can be considered as Seoul's Beverly Hills. Housing prices are
notoriously high and the foreign car ratio is known to be the highest among all districts in
Korea.

Due to data restriction, we do not have an access to the foreign car ratios of 25
districts in Seoul. So we instead make a dummy variable for Gangnam. Our strategy is to run
regressions with this dummy variable using observations of Seoul and test whether the per
claim severity is higher in these areas. Figure 3 shows the average foreign car ratio calculated
from our database. The foreign car ratio in Figure 3 might be biased if foreign car owners
show preference for the certain insurance company we gained our data from. However, if the
preference is a stable factor and does not differ across time and districts, our estimates in

figure 3 will be relatively plausible.
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Because the number of foreign cars increased explosively in this area during the
sample period we also run regressions year by year and examine whether the coefficient of
Gangnam dummy changes or not. We hypothesize that the per claim severity of the property
damage liability is larger in Gangnam area and the difference increases over time. For
frequency, we conjecture that accident frequency is higher in this region as it has higher
density. We expect that the accident frequency difference between Gangnam and
non-Gangnam does not change over time if foreign car ratio does not affect the accident

frequency as is found in the previous section.

[TABLE 7 ABOUT HERE]

Table 7 presents the result of Gangnam regressions. The results are consistent with
our hypotheses. The property damage severity is higher compared to other districts in Seoul.
As predicted, property damage severity monotonically increases over time in Gangnam area,
supporting the foreign car effect. Frequency is also higher in Gangnam, which reflects the

density effect. Time trend is not found in frequency regression.

6.2. Censored Losses

Since we used claims as a proxy of actual accidents our data is prone to variable truncation
issues. First, very minor accidents may not be observable due to the so-called bonus hunger
behavior. Although we do not have an issue with deductibles because the deductible only
applies to the own car's property damage, not the liability losses, some people may not report
small accidents because their auto insurance premium will increase as a result of a claim.

This is less likely to be an issue in Korea because Korea adopts a somewhat unique national
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bonus-malus system which reflects the severity of an accident. Korea's bonus-malus system
does not penalize accidents which only involves minor property damages. So it is known that
most of the accidents are reported. Consistent with this, we do observe quite a few
observations with property damage severity below 200,000 won (appx. USD 200); 7 % of
property damage liability losses are below 200,000 won in our sample.

Another possible problem is that the loss exceeds the limit of liability coverage. For
property damage liability, there are ten options to choose from. The coverage choice is shown
in Figure 4. Most drivers chose 100,000,000 won (appx. USD 100,000) as a limit in 2009 and
about 60% opt for a coverage of higher than 200,000,000 won (appx. USD 200,000) in 2013.
This dramatic change is probably due to the foreign car ratio increase. Auto insurance
agencies explicitly mention on their websites “We recommend higher limits due to the
increased number of foreign cars.” In addition, cases of accidents with extra ordinarily
expensive property damage liability costs were publicized through SNS and media,
encouraging people to change their limits.

This, in fact, may bias our results. If the coverage change coincides with foreign car
ratio, which is likely if policyholders behave rationally, and property damage liability losses
are often truncated due to the limit, foreign car ratio and the claimed loss severity may have a
positive relationship even without any actual cost changes due to foreign cars. Out of this
concern, we first examine the possibly censored losses. About 5% of people chose the
mandatory coverage of 10,000,000 won. Among over the 1.5 million property damage
liability losses, in 84 cases the size of loss equaled the limit of property damage and 68 out of
84 cases had the lowest limit of 10,000,000 won. So the impact of censored loss seems to be
minor.

To address censored data issue, we conduct regressions excluding those who selected
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10,000,000 won limit. This new sample includes 20 censored cases out of over 1.5 million
claims. In addition, we run Tobit regression with an upper limit of 10,000,000 using the full
sample. The results of these two regressions are presented in Table 8. Results remain mostly

unchanged in both specifications.

[TABLE 8 ABOUT HERE]

7. Conclusions

This article examines the externalities of driving luxury cars. We examine the effect of
foreign car ratio on property damage liability claims in a sample of 14,061,546 individual
level panel data between 2009 and 2013 in Korea.

Using the two-part model, we find significant evidence that driving foreign cars
generates negative externality in Korea. We find that foreign cars increase per claim severity
of property damage liability and have insignificant effect on the frequency. The combined
effect increases liability costs of all drivers. Specifically, on average, in Seoul, the region of
highest foreign car ratio, foreign cars increased property damage costs by 3.07%-5.42%. This
corresponds to 61,025 won (USD 61) per accident and 3,798 - 6,694 won per driver in Seoul
annually. This result is robust to numerous specifications such as censored regression and
small sample regression. The same negative externality was found when we run an alternative
regression using Gangnam dummy variable for Seoul sample only.

The results suggest that foreign car owners cause negative externality and this cost is
currently shared by the majority of domestic car drivers. As foreign car owners are generally
wealthier than domestic car driver, this is a quite controversial issue in Korea. According to a

project perception survey by KAIDA (Korean Automobile Importers & Distributers
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Association) in 2008, 56 percent of people show negative public opinion on foreign car
owners. 24 percent of foreign car owners have a fear of personal harm or loss due to this
negative perception (KAIDA, 2008). Mass media partly aggravates such negative perception
by often publicizing the unfairness of liability losses when having an accident with foreign
cars.

Regulators are aware of this fact and try to resolve the issue. In order to reduce the
increased property damage costs, insurers currently consider offering a similar sized domestic
car as a rental car when foreign car is under repair, using alternative parts instead of the
authentic dealer provided parts in order to lower repair costs, and etc. Some even argue to
move on no-fault system. Considering the current negative perception and the fear of harm
that foreign car owners have, no-fault system does not seems to be a good solution because
this may create large moral hazard issue. Unless Korean government finds a way to reduce
the repair cost disparity between foreign cars and domestic cars to a reasonable level, the
social stress caused by the negative externality will keep increasing.

Our research focuses on the negative externality caused by luxury cars in Korea.
This, however, is not limited in Korea. For example, China faces the same issue. Many other
countries whose domestic car manufacturers compete with foreign brands may have the same
repair cost structure, thus suffer from similar kind of negative externalities. Although the
level of repair cost can be much smaller in other countries, luxury cars on road about
anywhere in the world are just more expensive to repair, causing the same issue. This kind of
negative externality also does not need to be limited to cars. Expensive properties around may

increase the liability risk. An expansion and application of this idea can be numerous.
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Table 1. Foreign Car Ratio by State/Year

Number of Registered Foreign Cars

Percentage of Registered Foreign Cars to

All Registered Cars(unit: %)

2009 2013 % Increase 2009 2013 % Increase
Seoul 120,643 205,676 70.48% 4.08% 6.93% 69.85%
Busan 55,655 64,319 15.57% 4.97% 5.45% 9.66%
Daegu 10,548 54376  415.51% 1.16% 5.23% 350.86%
Inchon* 9,108 45229  396.59% 1.01% 3.97% 293.07%
Gwangju 6,675 17,478 161.84% 1.36% 3.07% 125.74%
Dagjon 5,713 16,354 186.26% 1.04% 2.68% 157.69%
Ulsan 2,822 7,960 182.07% 0.66% 1.62% 145.45%
Gyeonggi 68,207 157,675 131.17% 1.70% 3.48% 104.71%
Gangwon 3,786 9,960 163.07% 0.64% 1.53% 139.06%
Gyeongbuk 5,785 16,409 183.65% 0.54% 1.36% 151.85%
Gyeongnam* 29,803 66,131 121.89% 2.29% 4.44% 93.89%
Chungbuk 4,128 11,533 179.38% 0.70% 1.72% 145.71%
Chungnam 5,984 15,968 166.84% 0.75% 1.79% 138.67%
Jeonbuk 5,031 16,015  218.33% 0.74% 2.05% 177.03%
Jeonnam 4,507 12,587 179.28% 0.65% 1.57% 141.54%
Jeju 1,057 4,808  354.87% 0.44% 1.46% 231.82%
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Table 2.Variables and their definitions

Variables Definition

Dependent Variables

Claim The number of claims filed by the policyholder
Per claim amount The per claim amount (in ten thousand won)

The insured’s characteristics
Foreign car ratio of each district (number of foreign cars/number of

Foreign car ratio .
g registered cars)

density The average kilometers driven per year in each area divided by lanes
agel525 1 if age in years between 15 to 25

age2530 1 if age in years between 26 to 30

age3040 1 if age in years between 31 to 40

age4060 1 if age in years between 41 to 60

crage05 1 if age of car in years between 0 to 5

cragel0 1 if age of car in years between 10 to 15
cragel5 Base category

capacityl 1 if capacity is categorized as small

capacity2 1 if capacity is categorized as medium
capacity3 1 if capacity is categorized as large

foreign 1 if car is of foreign brand

sportscar 1 if car is categorized as sportscar

foreign 1 if car is of foreign brand

male 1 if insured is male

exprl 1 if driving experience is 1 year

expr2 1 if driving experience is 2 years

expr3 1 if driving experience is 3 years

expr4 1 if driving experience is 4 years

limit _couple 1 if special contract on couple is included

limit one 1 if special contract on one person is included
limit two 1 if special contract on two person is included
agelimitl Base category (no special contract on age)
agelimit2 1 if special contract on age over 20 is included
agelimit3 1 if special contract on age over 24 is included
agelimit4 1 if special contract on age over 26 is included
agelimit5 1 if special contract on age over 30 is included
agelimit6 1 if special contract on age over 35 is included
agelimit7 1 if special contract on age over 43 is included
agelimit8 1 if special contract on age over 48 is included
lowmile 1 if special contract on low miles driven is included
violation 1 if violation is observed

bms Bonus Malus coefficient. 11 is the starting class. 1-10 are malus (panelty)

and 12-25 are bonus (discount) classes
Note: Base variables are age60up, cragel5, capacity4, domestic, non-sportscar, exp4up, no limit or family only,
no age limit, non-lowmile, non-violation
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Table 3. Summary statistics of dependent and continuous variables

Panel A. Summary statistics

Variable N Mean  Median Std Dev Xammu Minimum
Dependent variables
Number of Claim 14,061,546 0.11 0 0.34 12 0
Claim Severity 1,352,755  99.32 53.5 182.56 26178
Continuous explanatory variables
Foreign car ratio 14,061,546 2.67 2.06 1.76 6.93 0.44
Density 14,061,546 433 5.32 1.94 6.68 0.89
Panel B. Correlations between continuous variables
Frequency Severity Foreign Car Ratio  Density
Frequency 1
Severity -0.0040%** 1
Foreign Car Ratio | 0.0059%** 0.0184%:* 1
Density 0.0115%** -0.0121*** 0.5652%** 1
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Table 4. Summary Statistics of Rating Variables

Cateeory Variable Percentage(%) (1%6(?(? VIV‘(())ISS Probabiligl?% Cﬁiélfoggvﬁiig
agel525 1.06 18.30 13.85 114.54
age2530 6.53 13.30 11.27 106.15

Age age3040 27.62 9.48 8.99 97.05
age4060 54.10 10.14 9.46 98.46
age60up 10.69 10.09 9.39 98.52
crage05 40.47 10.89 9.70 102.12
cragel0 31.65 11.21 10.34 99.04
cragels 22.15 8.82 8.50 95.05
capacityl 34.34 9.28 9.36 90.79
capacity2 30.66 10.76 9.80 100.10
capacity3 15.90 10.67 9.00 108.71
capacity4 19.10 11.70 10.00 105.30
sportscar 0.73 11.64 7.00 146.09
nonsports 99.27 10.41 9.60 99.06
foreign 5.25 10.17 7.60 123.73
domestic 94.75 10.43 9.70 98.26
male 76.09 10.12 9.20 100.39
female 2391 11.36 10.66 96.34
exprl 6.05 16.73 13.73 105.19
expr2 4.84 12.76 11.10 103.82
expr3 4.79 11.66 10.38 102.24
expré 4.29 10.80 9.90 99.92
exprdup 80.30 9.70 9.10 98.08
limit_others 17.19 12.14 10.63 103.55
limit_couple 33.20 9.61 9.50 92.70
limit_one 37.89 9.90 8.70 102.07
limit_two 3.33 11.01 9.98 100.18
agelimit1(all) 0.34 19.68 15.49 109.73
agelimit2 1.81 17.80 14.37 109.56
agelimit3 2.66 14.85 1243 107.26
agelimit4 12.61 12.77 11.05 104.67
agelimit5 19.47 10.25 9.45 99.34
agelimit6 27.21 9.05 87.40 95.54
agelimit7 13.67 9.31 8.91 96.34
agelimit8 22.23 10.31 9.50 98.97
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lowmile
non-lowmile
violation
non-violation
bms(1~10)
bms(=11)
bms(12~18)
bms(19~25)

3.65
96.35
3.16
96.84
7.23
13.78
48.58
30.39

8.54
10.49
11.82
10.37
14.75
14.03
10.25

8.02

8.30
9.64
10.03
9.58
12.20
11.84
9.57
7.99

95.69
99.43
107.54
99.03
107.07
104.25
97.86
94.31
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Table 5. Two Part Model Regression

Frequency (Logit) Severity (OLS)

Model # (1) (2) 3) 4
ForeignRatio -0.001 0.001 0.0060%** 0.0034*
[0.0021] [0.0025] [0.0015] [0.0018]

density 0.0075 -0.0104%**
[0.0051] [0.0037]

agel525 -0.3581%** -0.3581%** -0.0215%** -0.0215%**
[0.0094] [0.0094] [0.0074] [0.0074]

age2530 -0.3141%** -0.3141%** -0.0334%** -0.0334%**
[0.0057] [0.0057] [0.0045] [0.0045]

age3040 -0.2846%** -0.2846%*** -0.0503*** -0.0503***
[0.0039] [0.0039] [0.0030] [0.0030]

age4060 -0.1624*** -0.1624*** -0.0170%** -0.0170%***
[0.0032] [0.0032] [0.0024] [0.0024]

crage(5 -0.0454%** -0.0454%** -0.0350%*** -0.0350%***
[0.0051] [0.0051] [0.0037] [0.0037]

cragel0 0.1140%** 0.1140%** -0.0123%** -0.0123%%**
[0.0035] [0.0035] [0.0026] [0.0026]

capacity1 -0.0884*** -0.0884*** -0.1143%** -0.1143%**
[0.0029] [0.0029] [0.0022] [0.0022]

capacity2 -0.0376%** -0.0376%*** -0.0584*** -0.0584***
[0.0027] [0.0027] [0.0020] [0.0020]

capacity3 -0.1404%** -0.1404%*** -0.0320%** -0.0321%**
[0.0033] [0.0033] [0.0025] [0.0025]

male -0.0635%** -0.0635%** 0.0295%** 0.0295%**
[0.0022] [0.0022] [0.0016] [0.0016]

bms -0.0407*** -0.0407*** -0.0075%** -0.0075%**
[0.0003] [0.0003] [0.0002] [0.0002]

foreigncar -0.3445%** -0.3444%** 0.0560%** 0.0559%**
[0.0050] [0.0050] [0.0040] [0.0040]

sportscar -0.2632%** -0.2632%** 0.0922%** 0.0921 ***
[0.0122] [0.0122] [0.0112] [0.0112]

limit couple 0.0412%** 0.0412%** -0.0529%** -0.0529%**
[0.0030] [0.0030] [0.0023] [0.0023]

limit_one -0.1320%** -0.1320%** -0.0139%*** -0.0139%**
[0.0030] [0.0030] [0.0023] [0.0023]

limit_two -0.0641%*** -0.0641%*** -0.0203*** -0.0203***
[0.0054] [0.0054] [0.0042] [0.0042]

agelimitl 0.5149%** 0.5149%** 0.0797%** 0.0796%**
[0.0132] [0.0132] [0.0101] [0.0101]

agelimit2 0.3974%*%* 0.3974%** 0.0637*** 0.0636***
[0.0069] [0.0069] [0.0053] [0.0053]

agelimit3 0.2131%** 0.2131%** 0.0283*** 0.0283***
[0.0062] [0.0062] [0.0048] [0.0048]

agelimit4 0.0715%** 0.0715%** 0.0013 0.0013
[0.0044] [0.0044] [0.0034] [0.0034]

agelimit5 -0.0857%*** -0.0857*** -0.0307*** -0.0307***
[0.0038] [0.0038] [0.0029] [0.0029]

agelimit6 -0.1179%** -0.1179%** -0.0330%** -0.0330%**
[0.0031] [0.0031] [0.0024] [0.0024]
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agelimit7 -0.0978%** -0.0978*** -0.0150%** -0.0150%**
[0.0033] [0.0033] [0.0025] [0.0025]
lowmile -0.1339%** -0.1337%%* -0.0406%** -0.0407%**
[0.0054] [0.0054] [0.0035] [0.0035]
violation 0.0643%** 0.0643%** 0.0465*** 0.0465%**
[0.0051] [0.0051] [0.0042] [0.0042]
Intotcarval 0.0671%*** 0.0671%** 0.0271%** 0.0271*%*
[0.0019] [0.0019] [0.0015] [0.0015]
exprl 0.2924*** 0.2925%** 0.0424*** 0.0424***
[0.0039] [0.0039] [0.0030] [0.0030]
expr2 0.0889%** 0.0889%#* 0.0173%** 0.0173%**
[0.0044] [0.0044] [0.0034] [0.0034]
expr3 0.0358*** 0.0358*** 0.0022 0.0022
[0.0044] [0.0044] [0.0035] [0.0035]
expr4 -0.0046 -0.0046 -0.0027 -0.0027
[0.0047] [0.0047] [0.0036] [0.0036]
Observations 14,061,144 14,061,144 1,534,388 1,534,388
R-squared 0.0107 0.0107 0.019 0.019
Note: Region and year fixed effect included but not shown due to space.
Table 6. Yearly Externality Cost of Luxury Car for Selected Regions, 2012
Region  Foreign Model Percent Increased Increased Total Cost Cost
Car Severity  cost per cost per Increased in increased

Ratio Increase  accident driver Region by one
foreign

car in
region
Seoul 8.65% w/o density  5.42% 61,025 6,694 20,224,106,926 78,722
w/ density  3.07% 34,620 3,798 11,474,627,742 44,665
Dacjun  2.68% w/o density  1.65% 18,051 2,025 1,235,250,000 75,532
w/ density  0.94% 10,321 1,158 706,380,000 43,193
Gyeong 1.36% w/o density  0.83% 8,557 898 1,087,166,850 66,254
buk w/ density  0.48% 4,901 515 622,672,050 37,947
Whole  3.73% w/o density  2.30% 22,963 2,482 48,026,700,000 66,475
Region w/ density  1.31% 13,111 1,417 27,418,950,000 37,951

33



34



Table 7. Robustness Checks - Gangnam Regression

Frequency Severity

Model # @)) 2) 3) 4
Gangnam 0.0793*** 0.0665%** 0.0748%** 0.0494%**
[0.0054] [0.0126] [0.0046] [0.0107]
2010Gangnam 0.0083 0.0122
[0.0173] [0.0147]
2011Gangnam -0.0085 0.0316**
[0.0173] [0.0146]
2012 Gangnam 0.0253 0.0298**
[0.0168] [0.0143]
2013 Gangnam -0.0115 0.0505%**
[0.0231] [0.0147]
agel525 -0.2648%** -0.2744%** -0.0271 -0.027
[0.0232] [0.0245] [0.0192] [0.0192]
age2530 -0.2492%** -0.2417%** -0.0420%** -0.0420%**
[0.0119] [0.0127] [0.0102] [0.0102]
age3040 -0.2568%** -0.2516%** -0.0479%** -0.0479%**
[0.0081] [0.0086] [0.0068] [0.0068]
age4060 -0.1326%** -0.1274%** -0.0250%** -0.025 1 ***
[0.0065] [0.0069] [0.0054] [0.0054]
crage05 -0.0088 0.0136 -0.0336%** -0.0342%**
[0.0108] [0.0116] [0.0088] [0.0088]
cragel0 0.1187*** 0.1350%** -0.0098 -0.0103*
[0.0077] [0.0082] [0.0062] [0.0062]
capacityl -0.1520%** -0.1501%** -0.1078%** -0.1077%**
[0.0065] [0.0069] [0.0054] [0.0054]
capacity2 -0.0697*** -0.0681%** -0.0573%** -0.0571%**
[0.0058] [0.0062] [0.0048] [0.0048]
capacity3 -0.10971*** -0.1140%** -0.0384*** -0.0384%**
[0.0068] [0.0073] [0.0057] [0.0057]
male -0.0960%** -0.094 1 %** 0.0119%** 0.0118%**
[0.0046] [0.0049] [0.0038] [0.0038]
bms -0.0513%** -0.0511%%* -0.0065%** -0.0065%**
[0.0005] [0.0006] [0.0004] [0.0004]
foreigncar -0.3175%** -0.3277%** 0.0597%*** 0.0589%**
[0.0076] [0.0084] [0.0068] [0.0068]
sportscar -0.2992%** -0.2955%** 0.1126%** 0.1126%**
[0.0210] [0.0223] [0.0211] [0.0211]
limit_couple 0.0115%* 0.0181*** -0.0566%** -0.0566%**
[0.0062] [0.0067] [0.0052] [0.0052]
limit_one -0.1618%** -0.1674%** -0.0181%** -0.0180%**
[0.0063] [0.0067] [0.0053] [0.0053]
limit_two -0.0619%** -0.0666%** -0.0279%** -0.0280%**
[0.0110] [0.0116] [0.0092] [0.0092]
agelimitl 0.5104*** 0.5071%** 0.0861%** 0.0863***
[0.0335] [0.0349] [0.0282] [0.0282]
agelimit2 0.4167*** 0.4036%*** 0.0390%** 0.0392%**
[0.0171] [0.0180] [0.0139] [0.0139]
agelimit3 0.2898*** 0.2930%** 0.0246** 0.0247**
[0.0141] [0.0149] [0.0117] [0.0117]
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agelimit4 0.1640%** 0.1598*** 0.0038 0.0039
[0.0091] [0.0096] [0.0077] [0.0077]
agelimit5 -0.0073 -0.0024 -0.0299%** -0.0299%**
[0.0080] [0.0086] [0.0067] [0.0067]
agelimit6 -0.0601*** -0.0527%** -0.0341%** -0.0342%**
[0.0067] [0.0071] [0.0056] [0.0056]
agelimit7 -0.0670%** -0.0664%** -0.0139%* -0.0141%**
[0.0073] [0.0078] [0.0061] [0.0061]
Lowmile -0.2479%** -0.1913%** -0.0378%** -0.0380%**
[0.0081] [0.0098] [0.0066] [0.0066]
Violation 0.1157*** 0.1058*** 0.0359*** 0.0358***
[0.0125] [0.0131] [0.0107] [0.0107]
Lntotcarval 0.0364*** 0.0375%%* 0.0338*** 0.0341***
[0.0041] [0.0044] [0.0036] [0.0036]
exprl 0.3150%** 0.3148%** 0.0297*** 0.0296***
[0.0077] [0.0082] [0.0064] [0.0064]
expr2 0.0762%** 0.0757*%* 0.0140%* 0.0139*
[0.0088] [0.0095] [0.0074] [0.0074]
expr3 0.0295%** 0.0211** -0.0124 -0.0125
[0.0090] [0.0097] [0.0077] [0.0077]
expré -0.0027 0.0001 -0.0176%* -0.0175%*
[0.0096] [0.0103] [0.0080] [0.0080]
Year 2010 0.0483*** 0.0465*** 0.0758*** 0.0739%**
[0.0064] [0.0069] [0.0053] [0.0058]
Year 2011 0.0172%** 0.0169** 0.1409%** 0.1358%**
[0.0063] [0.0069] [0.0053] [0.0057]
Year 2012 0.0856%** 0.0722%** 0.1815%** 0.1767***
[0.0064] [0.0070] [0.0053] [0.0058]
Year 2013 -0.1114%** -0.0655%** 0.2094*** 0.20]12%**
[0.0067] [0.0095] [0.0056] [0.0061]
Observations 3,116,622 3,116,622 295,626 295,626
R-squared 0.016 0.016
Chi-square 30,700 25,241
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Table 8. Robustness Check - Small Sample

Small Tobit Gangnam
Linear Quadratic Linear Quadratic Small Tobit
Model # 1) (2) 3) “4) (%) (6)

ForeignRatio 0.0062%** 0.0037**  0.0060%** 0.0035**
[0.0015] [0.0018] [0.0015] [0.0018]
density -0.0104%** -0.0104%**
[0.0038] [0.0037]

Gangnam 0.0497***  0.0490%***

[0.0108] [0.0106]

2010Gangnam 0.0099 0.0122

[0.0148] [0.0146]

2011Gangnam 0.0314** 0.0321**

[0.0147] [0.0145]

2012Gangnam 0.0302** 0.0300**

[0.0144] [0.0142]

2013Gangnam 0.0500%**  0.0508%**

[0.0148] [0.0146]

agel525 -0.0193** -0.0192%*  -0.0214***  -0.0213*** -0.02 -0.0265

[0.0075] [0.0075] [0.0073] [0.0073] [0.0195] [0.0191]

age2530 -0.0335%**  .0.0335%***  -0.0332***  -0.0332***  -0.0413***  -0.0418***

[0.0046] [0.0046] [0.0045] [0.0045] [0.0103] [0.0102]

age3040 -0.0507***  -0.0507***  -0.0503***  -0.0503***  -0.0484***  -0.0480%***

[0.0031] [0.0031] [0.0030] [0.0030] [0.0068] [0.0068]

age4060 -0.0172%**  -0.0172***  -0.0170***  -0.0170***  -0.0247***  -0.0254***

[0.0024] [0.0024] [0.0024] [0.0024] [0.0055] [0.0054]

crage05 -0.0363***  -0.0364***  -0.0347***  -0.0347***  -0.0351***  -0.0339***

[0.0038] [0.0038] [0.0037] [0.0037] [0.0089] [0.0088]

cragel0 -0.0126***  -0.0126***  -0.0121***  -0.0121*** -0.0107* -0.0102

[0.0026] [0.0026] [0.0026] [0.0026] [0.0063] [0.0062]

capacityl -0.1147%*%*  .0.1147***  -0.1136***  -0.1136%**  -0.1079***  -0.1069***

[0.0022] [0.0022] [0.0022] [0.0022] [0.0055] [0.0054]

capacity?2 -0.0589***  .0.0589***  -0.0580***  -0.0580***  -0.0573*** -0.0566***

[0.0020] [0.0020] [0.0020] [0.0020] [0.0049] [0.0048]

capacity3 -0.0329%**  .0.0329***  -0.0319***  -0.0319***  -0.0391***  -0.0380***

[0.0026] [0.0026] [0.0025] [0.0025] [0.0057] [0.0056]

male 0.0293***  0.0293***  0.0295%**  0.0295%**  0.0127***  0.0119%**

[0.0017] [0.0017] [0.0016] [0.0016] [0.0038] [0.0037]

bms -0.0076***  -0.0076***  -0.0075***  -0.0075***  -0.0067***  -0.0065%***

[0.0002] [0.0002] [0.0002] [0.0002] [0.0004] [0.0004]

foreigncar 0.0554***  (0.0553***  (0.0551%**  0.0551***  0.0597***  (.0583***

[0.0040] [0.0040] [0.0040] [0.0040] [0.0068] [0.0067]

sportscar 0.0938***  0.0938***  0.0887***  0.0887***  0.1117***  0.1078***

[0.0115] [0.0115] [0.0110] [0.0110] [0.0215] [0.0207]

limit_couple -0.0527***  -0.0527***  -0.0527***  -0.0527***  -0.0554***  -0.0563***

[0.0023] [0.0023] [0.0023] [0.0023] [0.0052] [0.0052]

limit_one -0.0144%**  .0.0144***  -0.0141***  -0.0141***  -0.0174***  -0.0184***

[0.0024] [0.0024] [0.0023] [0.0023] [0.0053] [0.0053]

limit_two -0.0212%**  .0.0212***  -0.0202***  -0.0202***  -0.0267***  -0.0281***

[0.0043] [0.0043] [0.0042] [0.0042] [0.0093] [0.0092]

agelimitl 0.0850***  0.0850***  0.0792***  0.0791***  0.0954%**  (.0844***
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[0.0102] [0.0102] [0.0100] [0.0100] [0.0284] [0.0278]
agelimit2 0.0646%**  0.0646%**  0.0632***  0.0631***  0.0424***  (.0380%**
[0.0054] [0.0054] [0.0053] [0.0053] [0.0140] [0.0138]
agelimit3 0.0277***  0.0277***  0.0278***  (.0278%** 0.0252%* 0.0245%*
[0.0049] [0.0049] [0.0048] [0.0048] [0.0118] [0.0117]
agelimit4 0.0012 0.0012 0.0008 0.0008 0.0049 0.0031
[0.0035] [0.0035] [0.0034] [0.0034] [0.0078] [0.0077]
agelimit5 -0.0309***  -0.0309***  -0.0309***  -0.0309***  -0.0291***  -0.0302%**
[0.0030] [0.0030] [0.0029] [0.0029] [0.0068] [0.0067]
agelimit6 -0.0337***  -0.0337***  -0.0330***  -0.0330***  -0.0335%**  -0.0346***
[0.0024] [0.0024] [0.0024] [0.0024] [0.0057] [0.0056]
agelimit7 -0.0149***  -0.0149***  -0.0151***  -0.0151***  -0.0138**  -0.0144%**
[0.0025] [0.0025] [0.0025] [0.0025] [0.0062] [0.0061]
lowmile -0.0406***  -0.0407***  -0.0402***  -0.0403***  -0.0391*** -0.0375%**
[0.0035] [0.0035] [0.0034] [0.0034] [0.0067] [0.0066]
violation 0.0440%**  0.0440%**  0.0463***  0.0463***  0.0382***  (.0363%**
[0.0042] [0.0042] [0.0041] [0.0041] [0.0109] [0.0107]
Intotcarval 0.0277***  0.0277***  0.0268***  0.0269***  0.0342***  (.0338%**
[0.0015] [0.0015] [0.0015] [0.0015] [0.0036] [0.0036]
exprl 0.0427%%*  0.0427**%*  0.0426***  0.0426***  0.0291***  (.0298%**
[0.0031] [0.0031] [0.0030] [0.0030] [0.0064] [0.0064]
expr2 0.0169%**  0.0169%**  0.0172***  (.0172*** 0.0135%* 0.0139*
[0.0034] [0.0034] [0.0034] [0.0034] [0.0075] [0.0074]
expr3 0.0025 0.0025 0.0021 0.0021 -0.0142* -0.0126*
[0.0035] [0.0035] [0.0034] [0.0034] [0.0077] [0.0076]
exprd -0.0029 -0.0029 -0.0026 -0.0026  -0.0186**  -0.0173**
[0.0036] [0.0036] [0.0036] [0.0036] [0.0081] [0.0080]
Observations 1,508,402 1,508,402 1,534,388 1,534,388 291,695 295,626
R-squared 0.019 0.019 0.016
F-Value 601.8 589.9 121.1
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Appendix I. Car Repair Cost

(Table A1) Repair cost of foreign and domestic cars

Foreign Domestic
Taurus camry 320d Average(A Grandeu K7  Alpheo Average(B (A/B)
) r n )
HG

parts 1277 811 513 867 148 133 133 138 6.3
Cost of 144 348 589 360 70 76 59 68 53

labor
painting 178 294 215 229 81 76 48 68 34

total 1599 1453 1317 1456 299 240 275 275 53

Source: Korea Automobile insurance repair research and training center (2011)

(Table A2) Repair cost of car types

displacem brand model Vehicle Repair cost
ent Price front back total
(1000cc) (10,000)
Subcompa 1.0 KIA Allnewmorning 1,015 816 455 1,271
ct
Compact 1.4 Hyundai Accent RB 1,240 1,186 678 1,864
1.6 GM Korea aveo 1,406 1,113 326 1,439
KIA allnewpride 1,640 981 479 1,460
Hyundai 130 1,845 1,009 585 1,594
Hyundai velostar 1,790 1,279 413 1,692
Hyundai AvanteMD 1,520 1,229 946 2,175
Mid-sized 1.7 Hyundai 140 2,695 1,518 742 2,260
2.0 GM Korea Malibu 2,514 1,224 532 1,756
SUV 2.0 GM Korea orlando 2,463 1,045 574 1,619
ssangyong Korando C 2,455 2,336 830 3,166

Source: Korea Automobile insurance repair research and training center (2011)
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Appendix II . Foreign car ratio adjustment

Percentage

Number of

Number of . . . Modified
. Foreign Business car Foreign .
Year Registered . . Foreign Car
Foreion Cars Car Ratio newly registered Car Ratio
&t Growth
Gyeongnam 2013 66,131 4.44% 0.7506 6.83% 1.36%
2012 61,902 4.21% 0.8502 14.85% 1.08%
2011 53,896 3.72% 0.9272 38.32% 0.87%
2010 38,964 2.82% 0.9296 30.74% 0.68%
2009 29,803 2.29% 0.9373 -2.06% 0.54%
Seoul 2013 205,676 6.93% 0.1659 15.55% 8.65%
2012 178,004 6.59% 0.1779 12.69% 8.26%
2011 157,956 5.3% 0.2346 13.60% 6.62%
2010 139,048 4.67% 0.3343 15.26% 5.60%
2009 120,643 4.08% 0.3524 0.15% 4.81%
Inchon 2013 45,229 3.97% 0.7968 61.74% 3.09%
2012 27,964 2.66% 0.7537 50.34% 2.38%
2011 18,600 1.9% 0.5719 46.07% 1.82%
2010 12,734 1.37% 0.3926 39.81% 1.37%
2009 9,108 1.01% 0.1559 23.23% 1.01%
Gyeongbuk 2013 16,409 1.36% 0.0979 29.37% 1.36%
2012 12,684 1.08% 0.1187 28.55% 1.08%
2011 9,867 0.87% 0.1354 31.23% 0.87%
2010 7,519 0.68% 0.1239 29.97% 0.68%
2009 5,785 0.54% 0.1528 31.00% 0.54%
Average of 7 2013 12,469 1.64% 0.1862 33.06%
non-city
. 2012 9,370 1.28% 0.1635 28.35%
region
2011 7,301 0.99% 0.158 30.31%
2010 5,602 0.79% 0.2097 29.52%
2009 4,325 0.64% 0.2137 30.18%

Note: 7 non-city regions are Chungnam, Chungbuk, Gyeongbuk, Junnam, Junbuk, Gangwon, Jeju.
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A Model of the Suitability and Explanation Rules in Financial Markets
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Abstract
This study presents an analytical model of the suitability and explanation rules in financial markets. Considering
the current regulatory framework, the model aims to explore the microstructure of mis-selling and discover the
major influential factors and their interactions. Depending on a variety of variables, whether they are naturally
given or institutional, mis-selling can hardly be regulated by means of compensation responsibility only. The
suitability rule has priority for the purpose of efficient regulation in that a financial institution usually has a
strong incentive to deviate from the rule in most cases. More importantly, the structure of an investor population
plays a key role in determining the effectiveness of the rules. Providing policy implications for various
situations and suggestions for further research as well, this study lays a theoretical foundation for future

improvement in the regulatory environment of financial markets.



