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Z dlF € AW vFS g, 893 HE HEe ZUkeke A@Ae - ARE
2Fa8] - A Y, 2017)& ebetE fElutEtell A oAk Aol Ha 6}% =
HoRE A&E AoR HQlr

<Table 1> Trend of Household Interest-Bearing Assets and Debt

(Unit: KRW 1 Trillion)

Net Net interest

Financial Interest- . Financial  Interest- . . . -
. Ratio . Ratio  Financial  -bearing
assets bearing debt  bearing debt
) assets (B) (B/A) © o) (D/0O assets assets
(A-Q) (B-D)

2013. 1 2,552.4 1,251.7  49% 1,155.6 1,077.2  93% 1,396.8 174.5
2013. 2 2,581.5 12644  49% 1,178.1 1,101.2  93% 1,403.4 163.2
2013. 3 2,629.1 12773 49% 1,193.4 1,149 93% 1,435.7 162.4
2013. 4 2,678.3 1,2983  48% 1,219.2 1,1393  93% 1,459.1 159.0
2014.1 2,727.2 1,313.7  48% 1,228.4 1,1449  93% 1,498.8 168.8
2014. 2 2,782.2 1,341.2  48% 1,242.5 1,157.4  93% 1,539.7 183.8
2014. 3 2,843.9 1,371.6  48% 1,268.8 11822 93% 1,575.1 189.4
2014. 4 2,900.9 1,392.1 48% 1,296.1 1,209.6  93% 1,604.8 182.5
2015. 1 2,992.4 14175 47% 1,312.4 1,225.1 93% 1,680.0 192.4
2015. 2 3,075.1 1,445.0  47% 1,347.3 1,260.5  94% 1,727.8 184.5
2015. 3 3,120.1 1,468.0  47% 1,385.8 1,297.1 94% 1,734.3 170.9
2015. 4 3,182.3 11,4942 47% 1,423.1 1,335.1 94% 1,759.2 159.1
2016. 1 3,237.6 1,523.7  47% 1,444.9 1,354.6  94% 1,792.7 169.1
2016. 2 3,292.9 1,556.1 47% 1,480.6 13913 94% 1,812.3 164.8
2016. 3 3,345.9 1,5729  47% 1,518.0 1,4284  94% 1,827.9 144.5
2016. 4 3,390.4 1,593.9  47% 1,566.7 14774 94% 1,823.7 116.5
2017.1 3,442.2 1,606.9  47% 1,584.6 1,4949  94% 1,857.6 112.0
2017. 2 3,530.2 1,627.1 46% 1,613.5 1,5243  94% 1,916.7 102.8
2017. 3 3,576.8 1,650.1 46% 1,651.9 1,5593  94% 1,924.9 90.8
2017. 4 3,667.6 1,669.7  46% 1,687.3 1,594.1 94% 1,980.3 75.6
2018. 1 3,718.9 1,693.6  46% 1,709.8 1,614.8  94% 2,009.1 78.8
2018. 2 3,731.7 1,710.2  46% 1,737.3 1,641.9  94% 1,994.4 68.3
2018. 3 3,770.8 1,726.8  46% 1,762.3 1,665.2  95% 2,008.5 61.6
2018. 4 3,729.7 1,7380  47% 1,789.9 1,6928  95% 1,939.8 45.2

Data: ECOS, Bank of Korea.

5 AR 0 o AR o)X Waks slotsteln $4l e
wsto] whel ol AARE oA HA| Azl sl AgHE Fest o g
waksH=A shebslof Bk ol $13] 20109 195 20189 27 ] A ARE
olgstol B |ETY Welh ol 44F A4k oG FA Felo] A
718 G Ak ol uf Al o A5H A4t Fel LAY HAT|E NHEBT
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<Figure 1> Trend of Policy Rate, Deposit Rate and Household Lending Rate
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Data: ECOS, Bank of Korea
Note: Deposit rate is a weighted average of bank deposit rates at the end of the month, with weights
based on outstanding balances. Household lending rate is a weighted average of bank household

lending rates at the end of the month with weights based on outstanding balances.
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<Table 2> Asymmetric Effects of Policy Rate Change on Bank Lending and Deposit Rates

This table summarizes the estimates of the effects of policy rate change on deposit rate and lending
rate. In the long-run, one percentage point reduction of policy rate is associated with 0.990% point decrease
of deposit rate and 0.844% point decrease of lending rate whereas one percentage point increase of policy

rate is associated with 0.665% pont increase of deposit rate and 0.970% point of lending rate.

Direction of policy , . Short-run effect  Long-run effect
rate change Adjustment speed («) (s, ¥9) (8%, B7)
increase 0.108™ 0,665
Deposit rate change ~0.028" (4.05) (4.51)
(2.24) -0.100™ -0.990"
decrease (4.46) (103.30)
increase 0.130™ 0.970
Lending rate change ~0.016 (4.19) 2.77)
(1.30) -0.1217 -0.844"
decrease (4.32) (5.45)

Note: 1) The figures in parenthesis refer to t-test statistics for adjustment speed and short-run effect
and to F-test statistics for long-run effect.

2) , " and 7 denote significance level at the 10%, 5%, 1%, respectively.

A $I8 HAAAE AICHHS AHESIom, FHE AHE 915 Johansen] 8] BATN,, )L
oflFelat 413210 A9 A7 32849} 19139 b 71A R Eo] EASA etk ARANE
1% FolzoA 712tehele.
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J o
irow 24 5 Ub ARE ol A% BT S et B8 meE Aoz
SEEE

oyl ANARE Bo) AMDY ool WE A9 olAeA] Walpns
AR e} 2k <Table 153 <Table 25014 BEo] o] %1423 AHAko] o] XX
wawc 2T GRZE} QAR A oA At Fevt o AAF A Bt
o 2 7]t A Qlae] e o AeAE A Wk 23]
of i AALS swotof o 4 w+mmﬂ4&+ﬂm7um41n¢%xhw+ﬂnﬂﬁ
A sk e} STk 3 v ARt INEE ARSI T1Alo] 7] olxi4H
A4k Felok o4 HF HA FelE 27} 0.665%% E% STO%ENE AHLA TR
F7Ale] Azt 4HolAteh Aol ARE] lao] 91 met vlwate] 22t 115582
A7} 164202 9 Z7}5lo] o] A= 4.862% Y ZFAFHH<Table 3-1> Z=R).14)

<Table 3-1> Effects of a Policy Rate Increase on Households Net Interests Receipt

We combine the figures of <Table 1> and estimates of <Table 2> to construct estimates of net interest
receipt. One percentage point increase of policy rate would result in a decrease of 4.9 KRW trillion
in the long run, supposing that the levels of interest-bearing assets and debt remain fixed at those of
the end of 2018.

(Unit: KRW Trillion, % point)

Average Interests . Average Interests | Net interests
. . Interest-bearing . .
deposit rate|  receipt lending rate | payment receipt

change change debt change change change

1,738.0 0.665 11.6 1,692.8 0.970 16.4 - 49

Interest-bearing
assets

Source: Authors’ calculation based on the data from ECOS, Bank of Korea.

4) o] 0] AARE o] Akt oA BA| FEIE AR S ek, wof o] ikl
o[ RAET B 27 Lol old FA7E AFHTH el ole] e Tab Bl
wEc o 27 ded S5 92 Aolth W 3o 450w oXNF BAt 6 27 Sojdrhu
o[Xjgx s R © &S Aol
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F7Ale) S2017e} Aol HADT Qlalrt S wel vlwalo] 27k Ak 172062
A3} 142872 & 7Aadte] 4ozt 2919% Y 7FATHTH<Table 3-2> Z%).

<Table 3-2> Effects of a Policy Rate Decrease on Households Net Interests Receipt

One percentage point decrease of policy rate would result in a decrease of KRW 2.9 trillion in the long
run, supposing that the levels of interest-bearing assets and debt remain fixed at those of the end of 2018.

(Unit: KRW Trillion, % point)

Interest-beari| Average Interests . Average Interests | Net interests
. . Interest-bearing . .
ng deposit rate receipt lending rate | payment receipt
debt
assets change change change change change
1,738.0 -0.990 -17.2 1,692.8 -0.844 -14.3 -29

Source: Authors’ calculation based on the data from ECOS, Bank of Korea.
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<Table 4-1> Summary Statistics: All Households

(Unit: KRW Ten Thousand)

. Standard 10Th 90Th

Mean Median . . .
deviation percentile percentile
Consumption expenditure 2,373.07 2,061.00 1,591.91 674.00 4,408.00
Disposable income 3,964.56 3,260.00 3,758.93 847.00 7,609.00
Interest-bearing assets 2,672.88 560.00 7,351.22 32.00 6,580.00
Interest-bearing debt 4,129.31 350.00 11,047.00 0.00 11,000.00
Interests payment 162.31 13.62 451.45 0.00 442 .04
Interests receipt 44.75 10.26 123.82 0.59 108.56
Net interests receipt -117.56 0.14 458.84 -409.26 77.42
Age of household head 52.02 51.00 13.03 35.00 71.00
Household size (persons) 2.94 3.00 1.31 1.00 5.00

Observations 39,607

Source: Household Finance and Welfare Survey.

16) 23] o] B2 WU AA7EFY A5, 3, At HF, RESE, ATE HlE Fol HF7HTe] v
A0 o Frhs FuRe Ak & 4 gtk o] Avs BFE EAT La Cava et al(2016))
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<Table 4-2> Summary Statistics of Borrowing Households and Saving Households Separated

(Unit: KRW Ten Thousand)

Borrowing households Saving households

Interest-bearing assets (Mean) 1,270.16 3,521.45
Interest-bearing debt (Mean) 9,391.55 94591
Interest-sensitive cash flows (Mean) 357.35 59.41
Other cash flows (Mean) 4,827.89 3,623.61
Consumption expenditure (Mean) 2,733.43 2,155.06
Age of household head (Mean) 53.83 49.01
Household size (Persons, Mean) 3.32 2.71
Share of home owners (%) 66.41 57.40
Share of employed (%) 91.89 79.25
Share of tertiary educated (%) 50.69 3791

Number of observations 14,929 (37.69%) 24,678 (62.31%)

Source: Household Finance and Welfare Survey.

3. &4 2%
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<Table 5> Consumption Response to Interest-Sensitive Cash Flows

(1) ) B3 (4) (5) (6)
All households Hand-to-Mouth Non Hand-to-Mouth
Borrowing Saving Borrowing Saving Borrowing Saving
Interest-sensitive -0.048" 0.016"  -0.041 00117 -0.049 0.017"
cash flows (0.027) (0.002) (0.053) (0.003) (0.033) (0.002)
Other cash flows 03277 03397 0444 04667 03107 03237
(0.006) (0.005) (0.012) (0.011) (0.007) (0.005)
0.092" 0.060 0.104™
Total debt (0.027) (0.053) (0.033)
Total assets 0.076" 0.042" 0.098™
(0.003) (0.004) (0.004)
Age 0048 00317 003" 00207 00537 0030
(0.003) (0.002) (0.004) (0.003) (0.003) (0.002)
Age? -0.000”  -0.000"  -0.000""  -0.000""  -0.001""  -0.000""
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Number of 0.116™ 01187 01077 00997 01177 01227
household members (0.004) (0.003) (0.006) (0.006) (0.005) (0.004)
Home owner -0.034"  -0.127"  -0043"  -0.104"  -0.047"  -0.153"
dummy (0.010) (0.010) (0.016) (0.017) (0.012) (0.011)
‘Chonse’ -0.024"  -0.133"  -0.030" -0.140""  -0.026' -0.139"
dummy (0.011) (0.009) 0.017) (0.016) (0.014) (0.011)
Male householder 0.055"  0.0497  0.053" 0.034" 0.040" 0.043"
dummy (0.015) (0.011) (0.021) (0.017) (0.017) (0.012)
Married householder 01017 00557 0067 0046 0.108"  0.053"
dummy (0.014) (0.011) (0.021) (0.019) (0.016) (0.012)
Self-employed 00257 -0.003 -0.004 -0.047" 0.005 -0.005
dummy (0.008) (0.008) (0.021) (0.025) (0.009) (0.008)
Unemployed 0.001 -0.004 -0.018  -0.044"  0.007 0.007
dummy (0.012) (0.008) (0.021) (0.016) (0.015) (0.009)
Middle-school 0.0817 00907  0.006 0.002 00947  0.104"
graduation dummy (0.022) (0.014) (0.032) (0.023) (0.025) (0.015)
High-school 01947 02097 01147 008" 02007 02217
graduation dummy (0.019) (0.013) (0.029) (0.021) (0.022) (0.014)
College or higher level 03117 03017 01877 01207 03107 03147
graduation dummy (0.020) (0.014) (0.031) (0.024) (0.023) (0.015)
Observations 14920 24600 4269 5162 10651 19438
Note: , ~and ~ denote significance level at the 10%, 5%, 1%, respectively. The figures in parenthesis

refer to standard errors.
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<Table 5>9] (3)A+F-¥] (6) &> Kaplan et al.(2014)9] 45 w2t 7115 574
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<Table 6-1> Consumption Response to Interest-Sensitive Cash Flows for Borrowing Households
Regrouped by Income Levels

Borrowing households are divided into five groups according to their income level from the lowest (group
1) to the highest (group 5). Regressions are run separately for each group.

(1) (2) (3) (4) (5)

Interest-sensitive 0.150 -0.111 -0.158™" -0.1577 -0.033
cash flows (0.118) (0.071) (0.057) (0.050) (0.049)
Other 0.325" 0.222" 0.219" 0.161" 0.198"
cash flows (0.021) (0.017) (0.016) (0.016) (0.015)
Total debt -0.120 0.158" 0.188" 0.180™ 0.083"

(0.118) (0.071) (0.057) (0.051) (0.050)
Age 0.019" 0.019™ 0.042" 0.051" 0.078"

(0.008) (0.006) (0.006) (0.007) (0.008)
Age? -0.000™" -0.000" -0.000" -0.001™" -0.001""

(0.000) (0.000) (0.000) (0.000) (0.000)
Number of 01217 0.092" 0.112" 011" 0.106™
household members (0.016) (0.008) (0.008) (0.007) (0.008)
Home owner -0.029 -0.046" -0.055" -0.057" -0.047
dummy (0.028) (0.020) (0.019) (0.022) (0.030)
‘Chonse’ -0.059" -0.026 -0.025 -0.065" -0.001
dummy (0.031) (0.022) (0.020) (0.023) (0.032)
Male householder 0.046 -0.048" 0.043 0.039 -0.093
dummy (0.029) (0.026) (0.031) (0.037) (0.064)
Married householder 0.037 0.082" 0.086" 0.000 0.066
dummy (0.037) (0.025) (0.027) (0.031) (0.047)
Self-employed 0.072" 0.045™ 0.034" 0.029° -0.008
dummy (0.029) 0.017) (0.015) (0.015) (0.018)
Unemployed -0.026 0.038 0.066" 0.006 -0.034
dummy (0.024) (0.024) (0.027) (0.030) (0.041)
Middle-school 0.067" 0.061 0.004 0.028 0147
graduation dummy (0.039) (0.042) (0.049) (0.059) (0.083)
High-school 0.1517" 0.149™ 0.107" 0.173" 0.162"
graduation dummy (0.036) (0.036) (0.044) (0.053) (0.069)
College or higher level — 0.194™ 0.193" 0.173" 0.259" 0.339"
graduation dummy (0.043) (0.039) (0.045) (0.054) (0.069)
Observations 1605 2861 3471 3559 3424
Note: , ~ and ~ denote significance level at the 10%, 5%, 1%, respectively. The figures in parenthesis

refer to standard errors.
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<Table 6-2> Consumption Response to Interest-Sensitive Cash Flows for Saving Households
Regrouped by Income Levels

Saving households are divided into five groups according to their income level from the lowest (group
1) to the highest (group 5). Regressions are run separately for each group.

1) (2) (3) (4) (5)
Interest-sensitive 0.019” 0.010™ 0.010" 0.005 0.008"
cash flows (0.003) (0.004) (0.004) (0.004) (0.004)
Other cash flows 0325 0.264" 0.223" 0.219™ 0.210"
(0.010) (0.012) (0.013) (0.015) (0.013)
Total assets 0.048™ 0.069™ 0.070™ 0.074™ 0.113"”
(0.005) (0.007) (0.008) (0.009) (0.010)
Age 0.008 0.013"” 0.034" 0.038" 0.067"
(0.005) (0.004) (0.005) (0.005) (0.007)
Age? -0.000" -0.000" -0.000" -0.000" -0.001""
(0.000) (0.000) (0.000) (0.000) (0.000)
Number of 0.119” 0.093" 0.110" 0.102" 0.101"
household members (0.012) (0.007) (0.007) (0.007) (0.007)
Home owner -0.119"" -0.144" -0.126™ -0.107" -0.112"
dummy (0.020) (0.020) (0.021) (0.022) (0.026)
‘Chonse’ -0.129™ -0.128™ -0.119™ -0.101™" -0.124™
dummy (0.019) (0.018) (0.019) (0.021) (0.027)
Male householder 0.056" 0.004 -0.051" 0.090™ -0.043
dummy (0.018) (0.019) (0.027) (0.030) (0.044)
Married householder 0.066" 0.042" 0.062™ -0.045 0.006
dummy (0.023) (0.019) (0.023) (0.025) (0.036)
Self-employed dummy -0.020 -0.007 0.011 0.014 -0.014
(0.018) (0.016) (0.016) (0.016) (0.017)
Unemployed dummy -0.014 0.008 0.062" -0.003 0.014
(0.014) (0.017) (0.023) (0.023) (0.026)
Middle-school 0.044" 0.100™ 0.123" 0.089" 0.044
graduation dummy (0.021) (0.027) (0.039) (0.046) (0.066)
High-school 0.127" 0.189™" 0.206™ 0.176™ 0.170"”
graduation dummy (0.021) (0.024) (0.034) (0.041) (0.057)
College or higher level 0.142" 0.199™ 0.243" 0.264™ 0319
graduation dummy (0.030) (0.027) (0.036) (0.042) (0.057)
Observations 6233 4981 4437 4448 4501
Note: , ~ and ~ denote significance level at the 10%, 5%, 1%, respectively. The figures in parenthesis

refer to standard errors.
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9.82%x0.016 = 0.64% = AAIE| LR A 271719 Hot Av] Z71= 1379 Yojth AA|

7 & AJ7HReE ASTHEY RISl 242 37.7%9F 62.3%0| L= AT 1% EIIE

Ao g2 olgt AA7IEY] Bt AuAE FHS 0.3774(-32.3% )+ 0.623x13.74 Y
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S7heolth AAaY 1%ZE QIste] ans 2 WA o2 AAbsHd AH[ 7} 0.09%
Aoz Uit o] AME2 the <Table 7> Ae2]atgich

<Table 7> Quantification of the Cash Flow Channel

One percentage point increase in the policy rate implies 0.97% point increase of the lending rate according
to <Table 2>. Given that the average lending rate is 3.93% according to <Table 4-1>, such an increase
of the lending rate implies 24.68% increase of interest payment. Combining this figure with the estimate
of borrowers’ interest-sensitive cash flow elasticity, household consumption expenditure would decrease
by 1.18%, which is equivalent to a average consumption expenditure decrease of KRW 323 thousand.
In a similar way, saving households’ average expenditure increase is calculated as KRW 137 thousand.
Aggregate expenditure change per household is calculated as a weighted average of expenditure increases
per household by group.

(Unit: KRW Ten Thousand)

Policy rate increase Policy rate decrease
Borrowers Savers Borrowers Savers

Policy rate change +1%p +1%p -1%p -1%p
Lending rate change (A) +0.97%p -0.84%p
Deposit rate change (B) +0.67%p -0.99%p
Lending rate (C) 3.93% 3.97%
Deposit rate (D) 1.67% 1.67%
Growth rate of interest payment o _ o
(E=A/0) 24.68% 21.37%
Eirow/th) rate of interest receipt 39.82% -59.28Y%

= D . 0 . 0
Interest-sensitive cash flow _ B
elasticity (F) 0.048 0.016 0.048 0.016
Growth rate of expenditure _ o o o _ o
(G=E*F) 1.18% 0.64% +1.03% 0.95%
Expenditure per household by
group (H) 2,733.4 2,155.1 2,733.4 2,155.1
Expend|ture change per household _ _
by group (I=G*H 323 +13.7 +28.1 20.4
Share of households(a) 37.7% 62.3% 37.7% 62.3%
Aggregate expendlture change per
household ( 21 X a -3.6 -2.1
Aggregate ex end|ture per
household (KS) 2,373.1 2,373.1
Aggregate growth in expenditure - 0.15% - 0.09%

per household (= J/K)
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= X
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<Table 8> Calculation of the Marginal Propensities to Consume (MPCs)

The marginal propensities to consume out of interest-sensitive cash flows are calculated based on
interest-sensitive cash flow elasticity, average consumption expenditure(y), and average interest-sensitive

cash flows (ZCF). The MPCs out of other cash flows are calculated in a similar way.
(Unit: KRW Ten Thousand)

Borrowers Savers
Interest-sensitive cash flow elasticity -0.048 0.016
Other cash flow elasticity 0.327 0.339
Expenditure per household by group (y) 2,733.4 2,155.1
Average Interest-sensitive cash flows (7CF) 357.4 59.4
Average other cash flows (OCF) 4,827.9 3,623.6
MPC™™ -0.37 0.58
MPCOF 0.19 0.20
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<Table 9> Quantification of the Cash Flow Channel: An Alternative Method

This table summarizes an alternative method for quantifying the cash flow channel, using the A/PC**
estimates. The MPC'™ is multiplied to interest-sensitive cash flows change to get expenditure change
per household by group. Aggregate expenditure change per household is calculated as a weighted average
of expenditure increases per household by group.

(Unit: KRW Ten Thousand)

Policy rate increase Policy rate decrease

Borrowers Savers Borrowers Savers
Policy rate change +1%p +1%p -1%p -1%p
Lending rate change (A) +0.97%p -0.84%p
Deposit rate change (B) +0.67%p -0.99%p
| ~beari h h
(gerest bearing debt per household 9.3916 9.3916
Egt)erestfbearing assets per household 3.521.5 35215
Interests payment change per B
household (E=A*() 91.1 78.9
Interests receipt change per B
household (E=B*D) 236 349
MPC™ (F) -0.37 0.58 -0.37 0.58
Expend[tu_re*change per household by 337 +13.7 292 2202
group (G=E*F)
Share of households(a) 37.7% 62.3% 37.7% 62.3%
Aggregate expenditure change per
household (H= »G,xa; ) 4.2 1.6

J

ﬁ;ggregate expenditure per household 2373.1 2373.1
Aggregate growth in expenditure per ~ 0.18% - 0.07%

household (=H/I)
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< Abstract >

The Effects of the Policy Interest

Rate Change on Consumption
Expenditure Through the Cash Flow
Channel in Korea

*

Hee-Yul Chai - Sang B. Hahn'

Changes in interest rates can affect household consumption expend-—
itures through a variety of channels, including substitution effects, wealth
effects, credit channel, cash flow channel, and aggregate demand channel,
Most of these channels act to increase consumption expenditures when interest
rates fall, But the direction of consumption change via cash flow channel
is uncertain, This is because a decrease in interest rates leads to a decrease
in interest payments, but also a decrease in interest receipts, and the
sensitivities of consumption expenditures to interest payments and interest
receipts are not the same,

This study analyzes empirically the cash flow channel of monetary
policy in Korea, To this end, we estimate first the change in lending rates
and deposit rates and interests balance following the change in the policy
rate, The ARDL cointegration model is used to analyse the asymmetric
movement of bank lending and deposit rates to the change in the policy
rate, The sensitivities of consumption expenditure on interest payments
and receipts are estimated based on the panel regression model using the
data collected from the Household Finance and Welfare Survey,

The main results are as follows: the lending rates responded more
to the policy rate increase than the deposit rates, and inversely to the policy
rate cut, Both policy rate hikes and cuts acted to reduce household interest
balances, The elasticity of consumption expenditure to interest—sensitive

*  First Author, Professor, Department of Economics, Kyonggi University; 154-42 Kwanggyosan-ro, Suwon,

Gyeonggi-do, Korea (Tel: +82-31-249-9410, E-mail: hychai@kgu.ac.kr)
Corresponding Author: Professor, Department of Economics, Kyonggi University; 154-42 Kwanggyosan-ro,
Suwon, Gyeonggi-do, Korea(Tel: +82-31-249-9409, E-mail: sbhahn@kgu.ac.kr)
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cash flows for borrowing households was higher compared to saving
households, Overall, both policy rate hikes and cuts acted to reduce
consumption expenditure when looking only at the cash flow channel,
However, as the borrower cash flow channel and the saver cash flow channel

canceled each other, its overall strength was weak,

Keywords . Policy Interest Rate, Consumption Expenditure, Cash Flow
Channel, ARDL Cointegration Model, Household Finance and

Welfare Survey
JEL Classification : D51, E2I, E52
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<Table 1> Definition of Variables

<Table 1> reports the format and description of the variables in the data. The data includes the information
of 225 unique MBS pools that Korea Housing Finance Corporation issued from April 2007 to July 2018.
The monthly prepayment rate of individual MBS pool is collected from June 2007 to June 2019. Other

macroeconomic variables and housing market indexes are added to the dataset. There can be three types

of underlying asset(mortgage loans) in an MBS pool, namely Bogeumjari loan, Confirming loan, and
Didimdol loan. Therefore, each MBS pool is consist of either only one type of loans or multiple types

of loans.
Variables Format Description
Dependent Conditional Prepayment Rate: The annualized ratio of
Vgriable CPR - prepayment amount in the current month to the residual
MBS balance in the previous month
INT_spread lag(t-1) The difference between average mortgage loan rate in
an MBS and current loan rate
HPI lag(t-1) Monthly housing price index provided by Kookmin Bank
HTV log of lag(t-1) Monthly housing trading volume
ATV log of lag(t-1) Monthly apartment trading volume
Predictor ~ GDP log of previous  Quarterly gross domestic product
Variables quarter
Lrggéleir:]tly CPI log of lag(t-1) Monthly consumer price index

Previous  UNE
Studies Pool age

log of lag(t-1)

Monthly unemployment rate
Months passed from the month of issue

Pool age_sq Squares of MBS age
Year dummy - Dummy variables indicating each year (excluding base
year, 2019)
Month - Dummy variables indicating each month (excluding base
dummy month, January)
BG_ratio - The amount of Bogeumijari loan ratio to the total
underlying mortgage loans
JG_ratio - The amount of Confirming loan ratio to the total
underlying mortgage loans
. Mixed - Dummy variable indicating whether the underlying
Predictor mortgage loans are composed of several types of
Variables mortgage loans
related to LTV - Average loan-to-value of underlying mortgage loans
}\JA%drfgrgggg in an MBS pool
Loans DTI - Average debt-to-Income of underlying mortgage loans
in an MBS pool
INT - Average Interest rate of underlying mortgage loans in
an MBS pool
SCL - Dummy variable indicating the time of launch of the
Safe Conversion Loan (March and April in 2015)
HPI_issue lag(t-1) Monthly housing price index provided by Kookmin Bank
at the time of MBS issue
HTV_issue log of lag(t-1) Monthly housing trading volume at the time of MBS
Predictor 1ssue

Variables ATV issue
related to

the time of .
lssue GDP_issue

CPI_issue
UNE _issue

log of lag(t-1)

log of previous
quarter

log of lag(t-1)
log of lag(t-1)

Monthly apartment trading volume at the time of MBS
issue

Quarterly GDP at the time of MBS issue

Monthly CPI at the time of MBS issue
Monthly UNE at the time of MBS issue




<Table 2> Descriptive Statistics

<Table 2> presents the descriptive statistics of the dependent variable and explanatory variables used
to construct the prediction model in this paper. The unit of each variable is presented in parenthesis.
Base year of index variable is also presented in parenthesis. The explanation about each variable is described
in <Table 1>.

Variables Mean Std. Dev. Min Max
CPR(%) 2.85 2.51 0.00 23.12
INT_spread(%p) 1.14 1.1 -1.52 4.56
HPI (2019.1=100) 93.45 4.94 76.45 100.00
HTV 77,659.15 19,359.79 2,7070 129,907
ATV 52,200.09 14,243.59 16,968 94,647
GDP (billion won) 420,607.1 30,558.6 319,355.9 459,813.4
CPI (2015=100) 100.70 3.72 82.05 105.65
UNE (%) 3.63 0.52 2.60 5.00
Pool age (month) 40.19 26.52 3.00 134.00
BG_ratio 0.69 0.41 0.00 1.00
JG_ratio 0.21 0.36 0.00 1.00
Mixed 0.24 0.42 0.00 1.00
LTV(%) 58.33 3.15 46.46 65.46
DTI(%) 69.51 207.11 22.09 2,727.72
INT (%) 4.64 1.23 2.29 7.22
SCL 0.02 0.14 0.00 1.00
HPI_issue(2019.1=100) 87.33 5.13 76.32 98.02
HTV_issue 74,317 .91 20,144.78 27,070 129,907
ATV_issue 51,127.51 14,601.59 16,968 94,647.01
GDP_issue (billion won) 381,667.1 30,766.85 319,356 452,561.3
CPIissue (2015=100) 95.62 5.10 81.97 104.34
UNE_issue (%) 3.38 0.47 2.60 5.00

2. MBS Z7|AF3HE 3

Thr] 712 AT0] SJshH MBSS] 2RSS 149 2714438 (Single
Month Mortality Rate; SMM)= 7|22 3t 274X 2 7]AF3kg(Conditional Prepayment Rate;
CPR)& E-&stil Utk wehA] & Atoie 7|EHet FUsH 27 1deeS
Rojgiet, ¢ MBSS] 19 274 SHHOR 4] ()3} 20| SMIFS AT o]
A3} 3t A (2)9] CPRE o]&3tt) 2] (1)o|A Prepayment= i MBSQ] t¥ Z7]|A}%

F

-

9) SIS WI|A] AFEEE 1AL Bk G5t Fo FAM A NFE AelF AL 2k
e W MBS thE HUOE L v &S ofulstul, cPRS U A7 sw)% 23}
3 Aol
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wrel A3} $Ho] eyl AAE L o] 244 Ridge Regression, LASSO, Elastic net 23 0]
7 A,

¥ 2
ming s %Z . 2+ A[(1— a)@-i—(x“ﬁ” ] (3)

i=1

eXp(l',i’ﬁ)

—————, A=>0and0<a <1
1+exp(wjﬁ) A an @

where g(zf) =

Ridge Regression 3} LASSO(Least Absolute Shrinkage and Selection Operator)
2 o] Apol= Alg gholl digt AloFe] Fefoll A e ThID Ridge Regression®] 79
A G)IA a=0,1=0 4 W] &4 F+E ﬁii}f&q- % FRHE A A
gho] ol o] HEE A OH12 norm)& F0] oS50 Ta%t Mgl w2 7 AE
FofRIt). oS0l S8 kil HeE= W] A= S (shrinkage)sho] M 23
dlofgloA 1 W] g2 S0l dSA4RE Eole a7t Atk 184 Ridge
Regressione o] ® A= 00] 2 w7}z 4314 Y=tt 2, Ridge Regression> Z&

MWL oS mao] E3katths S4S 7HItk 0|2 Ridge Regression B3 0] E4L
_] =

ARHSE 7F A0 S Fhud] Al Jee] Huv) ulad 428 1) £
dqEee 1y 4 ok ik 149 tﬂOIH% BT 0 BE W4E dZmyol
3417130 BH Ridge Regression: AR W45 A9 4= 911, u|gli 34o]

ol2g 4 Aok ol ek
HH, Ridge Regression X8 9] o]&{ gt TS H s &l 7k LASSO &2
25 Aol Holgrel Tl o o] HES ASHLL nom) S 3ofFich 2, A
WOIH a=1. A= 0% we] &4 Tl Hasol A7 24w Ll nomos
A kS Ho:]s}.é A9 A4 AR kol 00 717+ A E-E0] Ridge Regression H.Th
EOLA oo BEHAd WLE] ASE 09 71A -2 00] E wj7hA] F4A)70t
olof ojZof Q5 Eﬂ-’;% Al el (selection)3F 4= Q1A dFch= o) A Ridge Regression}
Arolo] Qe diuipgo] 5 nAe IF A=7F dF ol HEHA

& A9 LASSO BF3 o] W Melo] H5T RPE O SHNE Rl
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11) Ridge Regression %> Hoerl and Kennard(1970)2] A--ofA4] Z12]3 LASSO &2 Tibshirani(1996)2]
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Ridge Regression?} LASSO 2 o] 7[R &= A - thy0 7} g o] £AI5kro] Ko

E= AleFe FEjoll 7]Q1gtth <Figure 1>0]4 = ¥ =
restA stefe o Qlot. <Figure 1> FAsoF & A7} 2702kal MRS o, Al
J LS 22h Lol e Aoftth ojuf] 7} B Al ghofl thgt Alef
e S99 = FEAISEAL QITh Ridge Regression(9-5)2] 749~ Al4=2] Alro] &ol o|
&) et Zojof gtk Aok Fojgto =y Alg FHX7F M E ¢ gtof fAst=E
Aloks 7hgteh Wb, LASSO(F%)9] ¢ Al5o ddighe] ool of " Aba(s)Eth

<Figure 1> Difference in Constraint Region by Regularizer Function
<Figure 1> graphically shows the difference in constraint region between LASSO and Ridge regression.

The shaded region near the coordinate center of both graphs is the constraint region in which coefficients
should be placed.

Ba g B2

B4 B1

Byl +18,] < s F+6<s
(LASSO0) (Ridge Regression)
Source: James et al.(2013).
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Zotopstng, A4 A WZF viER FHE YA HiL oSl FastA|
&2 o W59 Al AR = ] A fIA|stA € 7Fs/do] Slrt ol=gh
A2 LASSO RFoME 2o Fa3}A] ¢k M40} 23 M4E LRSI 7|58

Rldge RegressionZ} LASSO Z& oA A|FS Fost= 452 <Figure 1>0)4
ol A=r(s) S 2ATCEMN o] Fo|A|aL, o]= A (oA Agha =4 3to] Al oF
Hohie Ast 28 olulolch. Z, ol A7} F4% A 20l 24T 4 = T
o102 Alere] 5:20] WOl T, ol 4] (Al 4778+ 7}e}o] el tuning parameter)
N A g xﬂOH /\ZO] "}O}Z]% 313} A4} ?&E}- Uﬁla” eﬂﬂl?&ﬂ/ﬂ%

FHE AAISHL Qo &
Sehst A7l 29 Aot
TN ARtk AARE 24 ﬂ]rxa‘% E}% %}Oﬂ/ﬂ Adrgstaat gk

Blastic net %2.%-2 9FA] ™83} Ridge Regression¥} LASSO 282 Aglslo]
ST RS TSR ZROI. Hasic netd  Fefe] AorE

ottt
1o
(U
o

7w o 1l

% BRSN EATSE THIT ATl BIOE A BN 0= a = LA=0
o o] &A1 E R ASFeH(Zou and Hastie, 2005). o @] ZFo] 4= LASSO 23 9
Aol o & 71502 5] Dk Bastic net BHL Fol 7 AYNSEL ATA
Ul JbA] THOR TESL, FEUAY 28 ABUATE I AP 48
59 Hess BF AEste W42 2 Ridge Regressiond} LASSO7}F 7FA A4S
AgrA oz o] g o= A Btk P dlolel] A7|7F A4 Al ol AT
Ne7b WA 2 7 -oll= wuf £ Ridge Regression¥} LASSO Xt} of| SAdu7} W&
4+ 9tk o] Foi3l Hlojelol mebA] £ oS4TS wol mYo] Lehd 4
A} o] wizo shute] o mut o & eSS FAse A Ho ot Ry
Tefste] o UTRlES TS R0 Bezols W el A HolEE slioz

T EoloRs WAt Stk olo] 2 ATOAE o 0014] LAIOJolA] 001 1o
2= A A|(grid search)d}o] o o] o] whet o] &A1} o B A HebA = AE
H] 1 5}o] Ridge regression, LASSO, Elastic net 8-S 2% 2stilz} it



2. FA ¢ Z(Estimation Algorithm)

MBS Z7Vdgheo] et A&7t 7M=& oS 23S S| Sleiia Tl
glole S SAof 5tA R 79| 19 o] E(sub-dataset) = Lof o]-§-Ftt. A tlolE&
37 6:2:2 v &= 72 H]E-Y FE5}0](random sampling without replacement) 37 <]
tlofel Al(data set) o2 FE5HGTE HOlEHE 8] HolH = Ure HlES ol
glofel o] z7|ef FAgsfjoF & whebu]E o] Jf4E P ste] AAH: oA

A2 qlon Atate] wek shof ARt vjES g sto] HlolHE etk 7MY
2201 o] shsulolEl et AU OHE 829 H[ER ok Ao, XF A
< sfo]sH ute}u| & (hyper-parameter) 418 TA|7} ale)Goll £7hH= 4 6:2:29F
Fo] Hlo]E k= Alo] YubAloltt A9 ol ok W wenEES FAsloF
St ShgHlolE = Aoz WS 9 HlolE7t daska, et sehu|EeF e
stol | Bl & FASAU ASALE Bl 52 9] tlofE AlojA= AtjAom
W 9 Hlolg7E BastA gtk ofo & AtolA= A WA AA 2 60%
S Fsh= HlolEE 35 Hlo|E(training set), Th= 20%°] sidste HolHE ©F A9
T o] &f(model selection set), TFA =} 20%°]] i sh= TloJEE 2|& 5 Bl o]E (test set) =
ol g3t WA F4 WS <Figure 2>0f =A3}5}3ITh

(1) 28 &5 ¥ sto|mmtatolE ME

8}<5 Hlo]E(training set)= HHA] T2 & 5719 519 o] Al(fold) = o]
47)= By F%(training)o]] ©]-&-5}aL, Y] 17l (validation fold)= s}o] & utetn|E <l
st st E(0)E AR skt olgskitt 5719 sh¢l HlolE Al(fold) 2 Ve A
K-fold 2} 55 (cross-validation)& ©]-8-317] fJgto|ct. wAgFHS o]-83817] 93
o5 dlolel & 2 /&2 Fasforshe Al dlole o] A7 whet Eebd 4= Qlth James
et al(2013)0l| 4= 57Ut 107] 2 FFEsto] wAHEHS o8l Zlo] 7P dwtaoltal
a7fEkaL Qlek & Aol Als B Sk vlo|El e} sto|wuletu]E AE to]E] o] H]go]
8:27} H =% 5-fold wAHSHE +3sHlct et T FEl(a)2t At} stehv]E
NE LA Aol A 470 819] dlolE AloflA it &S 243} ok BES
FAgth FAE AledE ol&dl 1719 A% tlolE o MBS £7]4ghe-& ol &6t

Al 27)188ET vaste] ASHIE AL

0l
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<Figure 2> Summary of Estimation Algorithm

<Figure 2> describes each step of estimation algorithm employed in this paper. The total dataset splits
into three sub-datasets, namely Training set, Model selection set, and Test set. The major estimation

procedures in each sub-dataset are explained in bullet points.

Training » Split Training set into 5 folds
folds * Train model using only 4 folds, and leave one fold out for validation
(48%) * Determine penalty parameter(\) and corresponding coefficients(s)
Training whi.ch minimizes RMSE in.the validaAtion fold(leave-out fold), given

set variable set an.d regularizer .functlon(a) . o
(60%) o » Repeat all previous steps while alternately replacing validation
° Validati fold with one of 4 remaining folds
on fold  Determine optimal penalty parameter and corresponding
(12%) coefficients which shows the best prediction performance on
average

* With the best penalty parameter and coefficients of each
model(Ridge, Lasso, Elastic net), predict MBS prepayment rate

Model selection set in the Model selection set

(20%) + Compare RMSE between models and determine the optimal model
(a) which minimizes RMSE
* Repeat all previous steps while changing that variable set the
data initially includes
Test set » With the best penalty parameter(x) and the best model(a) of
(20%) each variable set, predict MBS prepayment rate in the Test set

» Compare RMSE between variable sets and determine the best
variable set which gives the best prediction performance

B Ao A= B Al F-LH2HRoot Mean Squared Errors; 03} RMSE)S o] &4 72
AER2 AUTE o] A& At} shuE(\)E 24871 - Al3skal, RMSEZ}
7P Soke W] ek sebnlg gt Alg FAAE Atk & Aol A et
et E () gk 078 AAStY] BE A4S 002 e 7H 58 59 A7HA]
5000719 ZE wlaste] 7 w2 ASAHIE B WY ghe HF gro= AA.
2 d7olAe stoluuEn gl A3t s E (WS sk A8 wAdSH
(cross-validation)}& 18} 57119] 8}9] H|oE AlofA HF dlo] ¥ (validation fold)E HlZHof
BH7E FAg ARl S B pRiekal, FatA o T £ oSS Hole et

—
12) RMSE(Root Mean Sugared Errors): \/(I/N)Z(%,%)ZA

i=1



aetu|EE 2 gro g Aegichid) Pt3} g4 FEi(«)E HHY7HH Ridge Regression,
LASSO, Elastic Net ol A o] X2 A3} ghetu]g 9 A4 FAHAE BF 3t

(2 28 ¥ 47tz ¥ zw 2y Mo
1 Ao A X*Ffﬁ}ﬁc} AR E 24 A+et vetueef o

= MBS 27|42heg dl5staL, AA 27]
Feheit vasto] RMSES 3ttt At} &4 Fef(a) 82 AL RMSES H]als}o,
RMSEZ} 7H S 718 B90)S AT, 2, 2437t Setes A2 nge
Attt a=0¢ o] RMSEZ} 714 @b, Ridge Regression®] A&7} 714 22
| o] RMSE7} 7 Seh, LASSO9| o547} 7HE Fa= iR
& ol %l HloJElof Al MBS 27]/d%he ofSoll 7Hd 29kt A4t}
A ok olFA HA Atk e FEiet 22 Fts} g7t

w3, Jujo] Ag FAHAZE AFEHTHE, of" Hprh MBS 27)144EE dl5o

Y
—l>
gﬂ,:_l
EO
Hu

c

ré’Loi
O

(3) M FM(variable set)d %ZF 0l5d H

9] F GAE g5l B8oh= g M (variable set)& BHY7HH &Y }71]
TR F A Qo)A 2, HEE AT Mp 23S vH7E 2% HlolE
WA 9 2y Sl WAl o WS o] 8She o] 2Rk oS0l 7MY 78RS
vt B Aol A 7]E Aol F2 o] 3HE At 23ekglE Het
F7H R 7|2 9 ARYAIR o AX G ASH WS 2 1o oSS v
Stalat 3704 W= Hd o= Z47) oS ByS A3 AF S o] E(Test set)ofl 4 €]
&4 TE Hlweth

Aol A Z-83 W ol gt A2 <Table 3>0l 4] A|Agtch F20]%l
e Aot 24 2, 224 spehlg 9 Alg 27 AR, 2HE A4S dlolE
MBS 277282 St Al 27)/4dgheat vlasto] RMSES A4kt o] d4e
ol oW Wpgdo] 7 o A A=AIE BRI 4 1AL, AdbA o= MBS 271
Sl 7 At M A 2, getn|E e 295 2 5 Ak o8 T3 W

13) W25 (cross-validation)2 4E9] A3

®
steld Qs M4 Hake Holt shetn

W (resampling method) 0.2 HH &S HHE
Al
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<Table 3> Variable List in Each Variable Set

<Table 3> presents the list of variables included in each variable set. The variable set 1 is the smallest
set which contains the minimum of variables. The variable set 2 includes all the variables in the variable
set 1 and additional variables related to each mortgage loan in the MBS pool. The variable set 3 is
the largest set which contains all the variables of the variable set 2 and additional variables related to
the time when the MBS issued.

Variable set Variables in the variable set

INT_spread, HPI, HTV, ATV, GDP, CPI, UNE, pool age, pool age_sq,
year and month dummies

2 Variable set 1 + BG_ratio, JG_ratio, Mixed, LTV, DTI, INT, SCL
3 Variable set 2 + HPI_issue, HTV_ issue, ATV_issue, GDP_issue, CPl_issue, UNE_issue

1

V.24 23

A HlolE 2] 60%E ol &3 74 2P vtEu|E 2 KLY AlE go]Ee] MBS
271 dEEe o5 AHE <Table 40014 AT 2 5l W Ao E SRS



RMSE= UER| QT Elastic net %3 9] 7, agtoll whebs] 22 Aot Al524 2] gho]
SepA|aL ool whek RMSEZ} T2 A A4te]7] wfio]l 0~1727+] agholl A A4k RMSES]
H91E AAlgt RMSEZE 718 RA Uk W]9] o E HE ot o R 7HstaL, X4
ao K9] HA A& T AARh wAleY 718 BTt HFAl AR AR 1o
A& Bl E sl 3t HlolEE At SHregularization) glo] AHFA Sl =4l (Logit)

Rgoz FA4sto] iy A blo[E o MBS 27|3ekas dSet AdE A7 AARI.

<Table 4> Prediction Performance in the Model Selection Set

<Table 4> presents the prediction performance of each model in the model selection set by variable set.
Since RMSE calculated from the Elastic net model differs depending on the value of a, we present the
range of RMSE from each variable set with the optimal « and the optimal A which provides the least
RMSE. We also present the prediction performance of Logit model for the purpose of comparison to
conventional econometrics model. With Logit estimation results in the Training set, MBS prepayment

rate was predicted in the Model selection set.

Regularizer function Variable set 1 Variable set 2 Variable set 3
RMSE 0.0168 0.0148 0.0162
Ridge («=0) 0 imal A 0.00131 0.00131 0.00133
RMSE [0.0151, 0.0176] [0.0144, 0.0167] [0.0146, 0.0174]
Elastic net .
0=a=<1) Optimal « 0.48 0.99 0.80
Optimal A 0.00014 0.00010 0.00011
LASSO (a=1) RMSE 0.0169 0.0153 0.0162
Optimal A 0.00011 0.00007 0.00009
Logit RMSE 0.0165 0.0150 0.0157
Ontimal model Elastic net Elastic net Elastic net
P a=0.48 a=0.99 a=0.80
AT WS Weko] T Wl 471 WSS A5t P4 FolAe
AL obd S shelstgic thRie] YA AbY e Auust Z3E W A
3ETh W Yok 20049 E5A49E H F5o stk 2E dH dSANE
HlmE R, W Pe HR 7Y £ dl243HE Hol myo] BULA i Ty
ekt ol 23 AioAe Agdiol Foixl A e E49 weh 2+

m3o] 7t AT
IEE PSR Auct T BFS TeE 5 YRS 2Y He BAS B
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<Table 5> Comparison of Prediction Performance in the Test Set

<Table 5> presents the prediction performance in the test set by variable set. The optimal model and
optimal parameters are presented with corresponding prediction performance (RMSE) and the list of
variables which are not selected in the optimal model. “Not- selected variables” in the last column are
the variables of which coefficients are estimated zero and considered not important to predict MBS prepayment

rate.

Optimal

Variable set model Optimal o Optimal A RMSE Not-selected variables
1 Elastic net 0.48 0.00014  0.0161 HTV, Year 2011
2 Elastic net 0.99 0.00010  0.0153 HTV, GDP, BG_rate, February, December
3 Elasic net 080 000011 00157 o1V GDP. HTV.issue, GDP_issue,

BG_rate, March

<Table 4>of| A A7H W ek ¥ 24 K3} 24 g2hu|g S o] giA 2F
A5 loE 9] MBS 271/ Jea2 A5t @ﬂ—% <Table 5>0f A A[RIT}. Tt ol S/ 27}
7P EE HF oA dlSo)] S8 gkt Mg WA AR #4 At

WS e 22 o] 83t el Fof A RMSE7} 0015308 714 wol o 2437} 714
o

O

Eo ALE RIFI: oF Fol & d7olA 7S AollA BEE W o]
F71eE 7122 el diek ARV A5Y S woled FAT ENE Fose T
7 Stk 53, MBS E& 4%k 7I2AMte] Fat LTV, B+ DTI, Hat E3ge,
Z|2AE St 2 of 1, kAR E A7) Hu] 59 %#7} ool S8t E‘i#i
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<Figure 3> Fitness of Models for the Analysis Sample and the Forecasting Sample

<Figure 3> shows the trend of monthly average of the realized CPR and predicted CPR. The solid line
represents the average of the realized CPR for each month in the analysis sample. And the three dashed
lines represent the corresponding predicted CPR from the prediction algorithm. From 2018, there shows
another set of line graphs, namely Forecasting Sample. The line graphs show that the realized CPR and
the predicted CPR in the forecasting sample.

Analysis Sample
o Forecasting Sample

T T T T T T
QA S ) A ) &)

Q N \) N N N’
DS S S S DS S S A S S S S

Calendar year

Realized CPR — — — Predicted CPR (Var. set 1)
fffff Predicted CPR (Var. set 2) —------- Predicted CPR (Var. set 3)

npR|ubo 2 B o jLof A 2% % X2 wejnlE 7} AA 2 MBS
Z7)48H&(CPR)S dult & A5 =S A2 o7 3tolslr] 93] <Figure 3>
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<Table 6> Comparison of Prediction Performance in the Forecasting Sample

<Table 6> presents the prediction performance in the forecasting sample by variable set.

Forecasting set RMSE

Optimal A

Optimal model ~ Optimal «

Variable set

0.0018
0.0016
0.0017

0.00014

0.48
0.99
0.80

Elastic net

0.00010

Elastic net

0.00011

Elastic net
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B AT SRR O] MBS ARE BEte] 7|2 By viAlEy
gmelEe] 2SS A HE - BASTh thae] AaelTelA) MBS

£, ANA 54 59 Ao
EAWH(LTV, DTI, 7|2AHAF 14
2

$)2 #7102 TStk o2 Fal PEAel Aold o a4k Kol
l':__

H-2 LASSO, Ridge Regression & Elastic net>. 2 Elastic
LASSO%} Ridge Regression 7+9] 715322 of @A wj&23t A2 S ule}
o e 5}3}o] Eh:!a}—éﬂ] st & l&-coﬂfﬂ‘“ MBS - 4 tlo|e| o] e 4

DTI 59 Qof M7t Z3e HMpAd 25 B4 o83 of dSA37} 7H Erh=
A& AT B3, 71E AR AFolA FHAR 54 wgsh] s ol 8=
FEANF W A5 FAT IS vAA e ASR et

2 7= HolHe 7Iihe E(data-driven) W, WY, sehujE AHIAS
daz|gol Y Hre HollA 71E vl dtek 2bEAol Atk B3 wAlR Y
7IWe B3 7 MBS 27|1eE o5 Kot 851 82 ¢ AeAl AFE
ASA o2 dFotal, ofd ¥t A S SaIAE stk oA MBSS| 27
FEEE A58k o124 - *E‘E‘rx—iﬂ TR A E AABER . 22U glolE
T AR Al 7|2AE G| glo[HE Bt oS dalelge] B8
A= HollA Aol Sltk 5 MBSof| 3te)= 7|22 Tefe] glofg7} 2o
7| Z2Apkef digt Ko Rt ARE o5 2y dA] 8T & A, dlolH <
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