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연구의필요성및연구목적
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연구의필요성

최근법정최고금리가인하되었고,추가인하에대한논의가지속됨.

2002년연 66.0%였던법정최고금리는총 7차례인하되어 2021년 7월부터 20.0%까지인하됨.

현재,법정최고금리추가인하와관련한법안이국회에상정되어있음.

김성원의원안: 15%

김영호의원안: 12% (위기경보발령시)

문진석의원안,김남국의원안: 10%

법정최고금리인하의영향에대한모형기반(model-based)연구가매우미흡함.
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연구의필요성

법정최고금리인하는일부차주에게는긍정적,일부차주에게는부정적효과를야기할수있음.

법정최고금리인하는저신용계층의금리부담을감소시킬수있음.

반면,제도권금융기관에서대출이거절되는차주가증가하여금융소외가오히려심화될수있음.

– 중 ·저신용계층이제도권금융에서배제되어불법사금융으로밀려나는부작용이더욱크게나타날우려

– 과거 24.0%로법정최고금리가인하될당시에도대부업체의수가감소하고불법사금융을이용하는
저신용층이오히려증가하였다는주장이제기되나,명확한실증분석연구는부족한상황

따라서법정최고금리인하가저신용계층의금리부담을완화하는지혹은오히려금융소외를
증폭시키는지에대한분석을함으로써향후법정최고금리정책결정에명확한근거를제시할필요
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연구목적

법정최고금리인하의영향에대한모형기반분석을통하여향후정책결정의근거자료로제시하고자함.

1 축약형분석(reduced-form estimation)을통하여 2018년 2월단행한법정최고금리인하(27.9% -> 24%)
가 2금융권신용대출시장에미친영향을분석

– 신용대출금리

– 신용대출승인률

2 구조모형분석(structural model estimation)을통하여법정최고금리수준을 24%에서추가로 2%p씩
최대 10%수준까지인하할때까지각각의시나리오별로사회후생(social welfare)의변화를분석

– 신용대출신청률

– 신용대출승인률(시장배제차주비율)

– 금리인하차주비율

– 소비자잉여(consumer surplus)변화

– 금융기관이윤(profit)변화

3 기준금리인상등으로인하여금융기관이조달금리가인상될때의변화에대해서도분석
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Counter-factual Result:법정최고금리인하시나리오별분석
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Counter-factual Result:법정최고금리인하시나리오별분석
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Counter-factual Result:조달금리인상시나리오별분석
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Counter-factual Result:조달금리인상시나리오별분석
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법정최고금리도입의배경

1 금융기관의과도한금리책정가능성

불완전경쟁시장: Systemic Risk

2 소득수준과금리의강한상관관계

보험시장 V.S.대출시장
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기술통계량
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Descriptive Statistics
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Descriptive Statistics
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Descriptive Statistics
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Descriptive Statistics
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Descriptive Statistics
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Descriptive Statistics
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Descriptive Statistics
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Descriptive Statistics
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Descriptive Statistics
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Descriptive Statistics
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축약형분석(Reduced-form estimation):이중차분(DID)
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이중차분:회귀식

yit = 𝛽0 + 𝛽1DAfter lowering the cap + 𝛽2DNon−bank credit loan

+𝛽3DAfter lowering the cap x Non−bank credit loan + X ′
it𝛽 + 𝜖it

yit = 𝛽0 + 𝛽1D2018 + 𝛽2DNon−bank loan inquiry

+𝛽3D2018 x Non−bank loan inquiry + X ′
it𝛽 + 𝜖it
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이중차분:평행추세가정(parallel trend assumption)
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이중차분:법정최고금리인하가금리에미친영향
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이중차분:법정최고금리인하가금리에미친영향 (ctn.)

신용등급 1-3등급
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이중차분:법정최고금리인하가금리에미친영향 (ctn.)

신용등급 4-7등급
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이중차분:법정최고금리인하가금리에미친영향 (ctn.)

신용등급 8-10등급
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이중차분:법정최고금리인하가대출승인률에미친영향
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이중차분:법정최고금리인하가대출승인률에미친영향(ctn.)

김미루 (KDI) 법정최고금리인하의효과와시사점 Dec. 9, 2021 30 / 60



구조모형분석(Structural Model Analysis)
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Structural Model:모형의타임라인(timeline)
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Structural Model: Borrower’s Demand

금융소비자의신규대출지원여부,특정은행선택,및대출상환선택에대한선호구축

대출계약은 (Li , Ti )로표현되며,개별소비자의타입은 (xi , 𝜖i )로표현됨.

xi :관측가능한정보 (소득,직업군,신용점수, DTI,기존 1 · 2금융권신용 ·담보대출잔액,직전 1년간
신용카드및체크카드사용액등.)

𝜖i = (𝜖Ai , 𝜖Si ) ∼ F𝜖 :미관측정보(correlated to application and repayment)

대출계약을통한소비자효용과외부옵션으로인한효용

uCi = 𝜈C (xi , Li , Ti ) − pi

uOi = 𝜈Oi

대출신청여부결정을위한효용구조

uAi = PCi

∫
uCi fp |C (p)dp︸              ︷︷              ︸

Value of approval

+(1 − PCi ) uOi︸︷︷︸
Value of
rejection

−𝜅 (zi ) + 𝜖Ai

uNAi = uOi
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Structural Model: Borrower’s Demand (ctn.)

개별금융소비자가대출에지원할확률:

PAi = Pr

(
PCi

∫
(uCi − uOi ) fp |C (p)dp − 𝜅 (zi ) + 𝜖Ai ≥ 0

)
대출신청을하지않았을때보다대출을신청했을때의효용이높을확률을의미

1 대출승인확률

2 외부옵션에비하여대출승인을통하여얻을수있는효용을상대적크기

3 승인시적용받을수있는대출금리의분포

4 대출신청에대한비용

5 대출지원을통해얻을수있는미관측효용

대출신청을한다는조건하에서,개별금융소비자는어느금융기관에서대출을할것인가에대한
이산선택문제(discrete choice problem)

uCi = max
j∈J

𝜈C (xi , Li , Ti ) − pij ⇐⇒ pi = min
j∈J

pij
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Structural Model: Borrower’s Repayment

개별금융소비자가대출을상환할확률:

si = s (xi , Li , Ti , 𝜖Si )

대출상환비율

𝜖Ai와 𝜖Si 간의상관관계부호에따라역선택(adverse selection)또는호선택(advantageous selection
여부가판별됨. (

𝜖A
𝜖S

)
∼ N

(
0, 𝜎2

A 𝜌𝜎A𝜎S
0, 𝜌𝜎A𝜎S 𝜎2

S

)
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Structural Model: Bank’s Profit Maximization

금융기관의이윤극대화함수정의

은행들은 English auction(Second-price Sealed Bid Auction)을통하여가격경쟁을함.

은행들의이질성은개별금융소비자에게돈을빌려주는비용의차이에서발생함

mij = fj − wij

제반비용의구성

조달비용: fj

관계특성값(bank-borrower match value(unobserved by borrower)): wij , i.i.d. shock from a distribution Gw

상환위험(Repayment risk)

E𝜖 [𝜋ij ] = E𝜖 [𝜑 (Si ) ]pij − 𝜑 (Ti ) (fj − wij )

𝜑 (Ti ) ≡
1
r
(1 − exp (−rTi ))

𝜑 (Si ) ≡
1
r
(1 − exp (−rSi ))

Si = si × Ti
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Structural Model: Bank’s Profit Maximization

금융기관의이윤극대화함수정의

E𝜖 [𝜋i (2) ] = E𝜖 [𝜑 (Si ) ]bi (1) − 𝜑 (Ti )mi (2) = 0

pu
i =

𝜑 (Ti )
E𝜖 [𝜑 (Si ) ]

(fj − wi (2) )

금융기관의시장지배력(market power)는비용우위(cost advantage)에서비롯됨.

pu
i =

𝜑 (Ti ) − E𝜖 [𝜑 (Si ) ]
𝜑 (Ti )

pu
i︸                        ︷︷                        ︸

Risk

+ fi − wi (1)︸    ︷︷    ︸
Mg. Cost

+wi (1) − wi (2)︸         ︷︷         ︸
Market power

English auction하에서의균형은최저비용으로공급할수있는은행이선택됨.

이때공급가격,즉이자율은,두번째로낮은비용을가진은행이해당계약을하는것과하지않는
것이무차별한상태에서결정됨.

E𝜖 [𝜋i (1) ] = 𝜑 (Ti ) (mi (2) − mi (1) ) = 𝜑 (Ti ) (wi (1) − wi (2) )
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Structural Model: Market Equilibrium

모형의균형은대출지원차주집단,대출승인차주집단,그리고차주별금리로이루어짐.

최고금리규제하에서 3가지균형이자율이가능함.

p∗i =



pu
i if pu

i ≤ p̄

p̄ if
𝜑 (Ti )

E𝜖 [𝜑 (Si ) ]
mi (1) ≤ p̄ < pu

i

. if p̄ <
𝜑 (Ti)

E𝜖 [𝜑 (Si ) ]
mi (1)

p̄ < pu
i

E𝜖 [𝜋i (1) ] = p̄ − 𝜑 (Ti )
E𝜖 [𝜑 (Si ) ]

mi (1) ≥ 0

E𝜖 [𝜋i (1) ] = p̄ − 𝜑 (Ti )
E𝜖 [𝜑 (Si ) ]

mi (1) < 0
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Structural Model: Welfare Analysis

법정최고금리인하는대출승인확률을낮추어소비자효용을감소시키는반면,대출이승인된경우
이자율을다소낮추어효용을증가시킬수있음.

duAi

dp̄i
=

𝜕PCi

𝜕p̄i

∫
uCi fp |C (p)dp︸                       ︷︷                       ︸

Credit access (≥ 0)

+PCi
𝜕

𝜕p̄

∫
uCi fp |C (p)dp︸                         ︷︷                         ︸

Consumer protection (≤ 0)

소비자잉여(Consumer Surplus)

E [CSi (p̄i ) ] =
1

𝛿p

∫
max {PCi (p̄i )

∫
uL (xi , Li , Ti , p; 𝛿) fp |C (p; p̄i )dp − z′i 𝜅 + 𝜖A, 0}f𝜖A (𝜖A)d 𝜖A

소비자잉여분해 (Consumer Surplus Decompose)

ΔE [CSi ] = (E [CSi (P1
Ci , p1

i ) ] − E [CSi (P0
Ci , p1

i ) ])︸                                              ︷︷                                              ︸
Credit access

− (E [CSi (P0
Ci , p1

i ) ] − E [CSi (P0
Ci , p0

i ) ])︸                                              ︷︷                                              ︸
Consumer protection
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계량모형(Econometric Model)
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Simulated Maximum Likelihood Estimation을위한사전작업

대출미신청차주및대출신청했지만승인을못받은차주들에대한 Loan Term을추정함.

The first step: (Li , Ti )에대한조건부분포를추정함.
Heckman Selection Model(Heckman 2-stage Estimation)

– 역-밀스-비율(Inverse Mills Ratio)

P (ai = 1) = Φ(x′i 𝛽a + z′i 𝛾a)
ln(Li ) = x′i 𝛽L + 𝜆(P̂ (xi , zi )) + 𝜖i

순차적로짓(Ordered Logit)모형

P (Ti = j) = P (𝛼j−1 < x′i 𝛽T + 𝛿T Li ≤ 𝛼j )
= Λ(𝛼j − (x′i 𝛽T + 𝛿T Li )) − Λ(𝛼j − (x′i 𝛽T + 𝛿T Li ))

The second step:대출승인확률(PC )과승인조건부대출이자율분포(fp |C )를추정함.

P (Ci = 1) = Φ(x′i 𝜂 + 𝜁t + 𝜏m)

fp |C는 kernel density estimator(non-parametric estimation)를이용하여추정함.
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Likelihood Function for Application and Repayment

대출신청여부에대한우도함수설정

Pai=1 = Pr
(
PCi

∫
(x′i 𝛿X + 𝛿LLi + 𝛿T Ti − 𝛿pp) fp |C (p)dp − z′i 𝜅 + 𝜖Ai > 0

)
= Φ

(
PCi

∫
(x′i 𝛿X + 𝛿LLi + 𝛿T Ti − 𝛿pp) fp |C (p)dp − z′i 𝜅

)
Pai=0 = Pr

(
PCi

∫
(x′i 𝛿X + 𝛿LLi + 𝛿T Ti − 𝛿pp) fp |C (p)dp − z′i 𝜅 + 𝜖Ai < 0

)
= Φ

(
− PCi

∫
(x′i 𝛿X + 𝛿LLi + 𝛿T Ti − 𝛿pp) fp |C (p)dp + z′i 𝜅

)
Approximate Integration based on Halton Draw∫

(x′i 𝛿X + 𝛿LLi + 𝛿T Ti − 𝛿pp) fp |C (p)dp ≈
∑Ns

A
s=1 (x

′
i 𝛿X + 𝛿LLi + 𝛿T Ti − 𝛿pp (s)

i )1{L(s)
i = 1}∑Ns

A
s=1 1{L(s)

i = 1}
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Likelihood Function for Application and Repayment

대출상환여부에대한우도함수설정

PS=0|ai=1 = Pr (exp (x′i 𝛼S + 𝜖Si ) ≤ 𝜒 |ai = 1)

=

∫ ∞

−PCi
∫
(x′i 𝛿X +𝛿LLi+𝛿T Ti−𝛿pp) fp |C (p)dp+z′i 𝜅

Φ

(
ln(𝜒) − x′i 𝛼S − 𝜇S |Ai

𝜎S |A

)
f𝜖A (𝜖A)d 𝜖A

PS=si |ai=1 = Pr (exp (x′i 𝛼S + 𝜖Si ) = si |ai = 1)

=

∫ ∞

−PCi
∫
(x′i 𝛿X +𝛿LLi+𝛿T Ti−𝛿pp) fp |C (p)dp+z′i 𝜅

1
𝜎S |A

𝜙

(
ln(si ) − x′i 𝛼S − 𝜇S |Ai

𝜎S |A

)
f𝜖A (𝜖A)d 𝜖A

PS=1|ai=1 = Pr (exp (x′i 𝛼S + 𝜖Si ) ≥ 1 |ai = 1)

=

∫ ∞

−PCi
∫
(x′i 𝛿X +𝛿LLi+𝛿T Ti−𝛿pp) fp |C (p)dp+z′i 𝜅

Φ

(
x′i 𝛼S + 𝜇S |Ai

𝜎S |A

)
f𝜖A (𝜖A)d 𝜖A

이때,

𝜖S |𝜖A ∼ N

(
𝜌𝜎S

𝜎A
𝜖A, 𝜎

2
S (1 − 𝜌2)

)
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Likelihood Function for Application and Repayment

대출신청여부및상환여부에대한합동우도함수(Joint-likelihood function)설정

logLD =
1
N

∑︁
i

I1i logPai=0 + I2i logPai=1 + I3i [logPai=1 + logPS=0|ai=1 ]

+I4i [logPai=1 + logPS=si |ai=1 ] + I5i [logPai=1 + logPS=1|ai=1 ]

logLD =
1
N

∑︁
i

I1i logPai=0 + (I2i + I3i + I4i + I5i ) logPai=1

+ I3i

[
log

∫ ∞

−PCi
∫
(x′i 𝛿X +𝛿LLi+𝛿T Ti−𝛿pp) fp |C (p)dp+z′i 𝜅

F𝜖D |𝜖A (ln(𝜒) − x′i 𝛼S |𝜖A) f𝜖A (𝜖A)d 𝜖A

]
+ I4i

[
log

∫ ∞

−PCi
∫
(x′i 𝛿X +𝛿LLi+𝛿T Ti−𝛿pp) fp |C (p)dp+z′i 𝜅

f𝜖D |𝜖A (ln(si )) − x′i 𝛼S |𝜖A) f𝜖A (𝜖A)d 𝜖A

]
+ I5i

[
log

∫ ∞

−PCi
∫
(x′i 𝛿X +𝛿LLi+𝛿T Ti−𝛿pp) fp |C (p)dp+z′i 𝜅

F𝜖D |𝜖A (x
′
i 𝛼S |𝜖A) f𝜖A (𝜖A)d 𝜖A

]
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Likelihood Function for Bank’s Costs

최고금리제한에영향을받지않는대출들에대한우도함수설정

P (Pi = pi , Pi < p̄, Bi = bi |Ji ) = P (Pu
i = pi , Pu

i < p̄i , Bi = bi |Ji )

=

(
gi (1)

( fi −
E𝜖 [𝜑 (Si ) ]

𝜑 (Ti )
pi

li
|Ji\j

)

+ (𝜌ibi (Ji ) − 1)gi (1)

( fi −
E𝜖 [𝜑 (Si ) ]

𝜑 (Ti )
pi

li
|Ji

))
1(Pi < p̄)
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Likelihood Function for Bank’s Costs

최고금리제한에영향을받는대출들에대한우도함수설정

P (Pi = p̄i , Bi = bi |Ji ) = P (Pu
i > p̄,

𝜑 (Ti )
E𝜖 [𝜑 (Si ) ]

(fi − li wi (1) ) ≤ p̄i , Bi = bi |Ji )

=

(
Gi (1)

( fi −
E𝜖 [𝜑 (Si ) ]

𝜑 (Ti )
p̄i

li
|Ji\j

)
+ (𝜌ibi (Ji ) − 1)Gi (1)

( fi −
E𝜖 [𝜑 (Si ) ]

𝜑 (Ti )
p̄i

li
|Ji

))

×
(
1 − Gi (1)

( fi −
E𝜖 [𝜑 (Si ) ]

𝜑 (Ti )
li

|Bi = bi , Ji

))
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Likelihood Function for Bank’s Costs

승인거절받는경우대한우도함수설정

P (Pi = ·, Bi = · |Ji , ri ) = P ( 𝜑 (Ti )
E𝜖 [𝜑 (Si ) ]

(fi − li wi (1) ) > p̄i |Ji )

= Gi (1)

( fi −
E𝜖 [𝜑 (Si ) ]

𝜑 (Ti )
p̄i

li
|Ji

)
금융기관비용에대한총우도함수

logLS =
∑︁
i∈A

Iu
i logP (Pi = pi , Pi < p̄, Bi = bi |Ji , xi )

+ Ic
i logP (Pi = p̄, Bi = bi |Ji , xi ) + Ir

i logP (Pi = ·, Bi = · |Ji , xi )
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구조모형분석결과(Structural Model Estimation)
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Heckman Selection Model(1st stage):대출신청여부결정요인분석
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Heckman Selection Model(2nd stage):대출약정금액추정모형
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순차적로짓(Ordered Logit)모형분석결과 :대출만기추정모형
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Simulated Maximum Likelihood Estimation Results
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반-사실적분석결과(Counter-factual Analysis Results)
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Counter-factual Analysis:법정최고금리인하시나리오별분석
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Counter-factual Analysis:법정최고금리인하시나리오별분석
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Counter-factual Analysis:조달금리인상시나리오별분석
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Counter-factual Analysis:조달금리인상시나리오별분석
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부록(Appendix)
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Estimation: Using Properties of Type 1 Extreme Value Distribution

G(1) (w; Ji ) = G(w; (wi ,max , 𝜎w ) , Ji )

where,

wi ,max = 𝜎w log
∑︁
j∈J

exp

(
𝛿ij

𝜎w

)

𝜌ij ≡ P (uij = max
k∈Ji

uik ; Ji ) =
exp

(
𝛿ij

𝜎w

)
∑

k∈J exp

(
𝛿ik

𝜎w

)
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Estimation: Using Properties of Type 1 Extreme Value Distribution

G(2) (w |uij = max
k∈Ji

uik ; Ji ) =
1
𝜌ij

G(1) (w; Ji\j ) +
𝜌ij − 1

𝜌ij
G(1) (w; Ji )

G(2) (w; Ji ) =
∑︁
j∈Ji

𝜌ij G(2) (w |uij = max
k∈J

uik ; Ji )

=
∑︁
j∈Ji

G(1) (w; Ji\j ) + G(1) (w; Ji ) (1 − |Ji |)
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