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HA mdz AR oH, 20219 7HAIAHA S
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RandomForesty= o7 oJAAAUT 9] oSS

ﬂl

off

%
>1L
rlo

AYRE PIE PO, 7} B dolee) *
A9 FRAYN 54 PR FAD, o
WA oE HHFS Folm mhe] JARE ol

- 196 -



Fole FRYaC|0|ElE B3 71T XIS 0E 2Y 6T
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ZRAEH(c002) lS5ellxt= 2017, 2019\, 2023
ol H1 A5S wylon, E3] 201700 R?
0.654% =2 AWeES HAth AN Faiad
of| S0 A= ElasticNet o} L#s]A @& s
Hol doJeo] x4 54 whet Bd A3l
geHE AR
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<
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o oM FA Uﬁ]i
53] TZH%@]* d|Zo A= Az
0% 1 A wel 49 w0] 8 Aqsich
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o
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A

-1> JHAH X2 o Z2H

i zd MSE RMSE R?
2019 Ridge 1.14x10%10,672.43| 0.4162
2019 Lasso 1.14X10%]10,672.35| 0.4163

2019 ElasticNet ~ |1.14x10810,664.32| 0.4171

2019| RandomForest |1.07>x10%10,320.48| 0.4541

2019 | GradientBoosting|1.08<10%|10,377.44| 0.4481

2021 |LinearRegression|7.91x107| 8,895.32 | 0.5756

2021 Ridge 7.91%x107| 8,893.06 | 0.5759

2021 Lasso 7.91x107| 8,894.83 | 0.5757

2021 ElasticNet ~ |7.83%107| 8,846.32| 0.5804

2021 | RandomForest |7.97x107|8,928.17 | 0.5726

2021 | GradientBoosting|7.94<107| 8,910.91 | 0.5743

2023 | LinearRegression |1.69x10%|12,986.72| 0.3282

2023 Ridge 1.69x10%12,985.89| 0.3283

2023 Lasso 1.69%x10%|12,986.72| 0.3282

2
H

ak=) MSE | RMSE R2

2023 ElasticNet  |1.70x10%|13,023.70| 0.3243

2015 | LinearRegression |8.65X107| 9,301.71 | 0.6482

2023| RandomForest |1.35X10%11,599.36| 0.464

2015 Ridge 8.65x107| 9,301.34 | 0.6482

2023 | GradientBoosting|1.39<10%|11,787.09| 0.4465

2015 Lasso 8.65x107|9,301.58 | 0.6482

2015 ElasticNet ~ |8.63x107 9,290.07 | 0.6491

2015| RandomForest |8.78<107|9,372.03| 0.6427

2015 | GradientBoosting |8.22<107| 9,066.08 | 0.6656

2017 | LinearRegression|8.42x107| 9,174.86 | 0.627

2017 Ridge 8.42x107|9,173.61 | 0.6271

2017 Lasso 8.42x1079,174.47 | 0.627

2017 |  ElasticNet  |8.32x107)9,122.34 | 0.6313

2017 | RandomForest |7.81x107|8,836.88 | 0.654

2017 | GradientBoosting |8.02<107| 8,954.13 | 0.6447

2019 |LinearRegression |1.14x<10%|10,672.38| 0.4163

THAHAEN(c002) <5 AHE TS,
2015~2017d = RdEo] wo Ay (R? >
0.65)% Holov} 201993 20230l Aeo]
0.45— 0.46°=2 FA| sigct. 4 Bde Adn
HE thFglon RandomForest”} 7F4 AF2(33])
AEEQIth, RMSE 71502 201993 2023
of eap7t S7kste] HE dlolEdsS oSo] of
HAAE A Bt o= I2H99F 2 A
A FA 4H] SRl WSl wEle] o5
o] J3rs- u];ig A /\]/\}zﬂ-\:}

FAEN(e008) oS Avhs EE Rl
ElasticNeto] % wmd=z O]E}Qﬂ] A= ATt
2015W15E 20219704 R?7F 0.549014 0.61%
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AR o7 AL oL} 20230 0412 54
3] a3k RMSEE oF 65,000—84,000 W=,
THAIZRIAEN R F 2 0AE BHIA|NL o
= FAE A R o 7] diEY F
o} Aubd o Rajgae Ay dAVE o et
o2 Holn HlMy mdlurt gatsle Ay 29
o] t] &EIH 0|t}

S

<E 4-1-2 717EHY o Z2Y

i 2d MSE RMSE R?

2023 Ridge 7.13%X10°|84,430.27| 0.4042

2023 Lasso 7.13x10°|84,442.98| 0.404

2023 ElasticNet ~ |7.08%10°|84,136.48| 0.4083

2023 | RandomForest |7.95X10°(89,154.96| 0.3356

2023 | GradientBoosting |7.81<10°|88,353.53| 0.3475

e

= Anhel] MSE | RMSE R2

2015 | LinearRegression |5.02x10°|70,885.01| 0.5217

2015 Ridge 5.00x10°|70,704.95| 0.5242

2015 Lasso 5.02x10°|70,883.98| 0.5218

2015 ElasticNet  [4.82Xx10°|69,449.81| 0.5409

2015| RandomForest [4.89x10°69,932.03| 0.5345

2015 | GradientBoosting |5.40x10°|73,476.24| 0.4861

2017 | LinearRegression |6.08x10°|77,974.21| 0.5194

=4 Ao F8 AR 7SS B
20230l o= Aol AA = otk o
© F2 AA 40 B SR dHlolE Sl
o] 724 WElE e ¢ Slvk T3 PAEAE
ohe- 1% K 2l(RandomForest, Gradient Boosting)
o], FAgHe A3 Re(ElasticNet)o] B 435 21
o7 v} MgE 2 mdy Aol v

985 A,

-

)

<E 413> 7PAHIRIBY L 2RI 2 ofF 2Y

2017|  Ridge  |6.06x10°|77,850.17| 0.5209 Aw| &M% | ¥4 59| MSE | RMSE | R?
9
2017|  lasso  |6.08x10°|77,973.15] 05194 | | Graden |
2017|  ElasticNet  |5.63x10°|75,050.02| 0.5546 A% | Boosting | T
2017 | RandomForest |6.2910°|79,309.89| 0.5027 ] | Rand
. , gorg| 7HTER | Random 011071 ,836.88 | 0654
2017 | GradientBoosting |6.92%10°|83,187.94| 0.4529 A& Forest
2019 | LinearRegression |6.3510°|79,680.29| 05785 N
i org| 7N Random ) o7 00110,320.48] 04541
2019|  Ridge  |6.34x10°|79,646.95 0.5789 AZel | Forest
x10° 74-2eH
2019]  lasso  |6.3510779679.96) 05785 2021 E;Oul ElasticNet |7.83x107| 8,846.32 | 0.5804
2019| ElasticNet  |6.25x10°|79,078.51| 0.5848 =0
2019 | RandomForest |7.1910°|84,782.44| 0.5228 o 7R | Random | oo el oo ael o e
A&N | Forest | B

2019 | GradientBoosting |6.85x10°|82,759.95| 0.5453

2021 | LinearRegression |4.39<10°|66,243.13| 0.6019

2015| 7F-5-A Y | ElasticNet |4.82x10°|69,449.81|0.5409

2021 Ridge 4.38%10°|66,151.26| 0.603

2021 Lasso 4.39x10°|66,242.20| 0.6019

2017| 7F-5-#| ¥ | ElasticNet |5.63%10°| 75,059.02| 0.5546

2021 ElasticNet ~ [4.29%10°65,517.71| 0.6105

2019| 7F-5-21 Y | ElasticNet |6.25X10°|79,078.51|0.5848

2021 | RandomForest [4.38%10°|66,155.24| 0.6029

2021 | 7F5-31<Y | ElasticNet |4.29x10°|65,517.71|0.6105

2021 | GradientBoosting [4.97x10°|70,508.56| 0.549

2023 | LinearRegression |7.13x10°|84,443.22| 0.404

2023| 7F-5-#| Y | ElasticNet |7.08%10°| 84,136.48|0.4083
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FalZN(e008) AHQ] Z2%T7} 2021 46879.389)
A 2023 25694.52=2 AA 74T

<E 423 JRAuIRIEY ofSe| T2 We F2E 0|

WA | S 120159 20179 12019 | 2021 | 2023

h_c002 _ |4823.54|522856|4748.36|1477.44 | 3473.24

g
=

h_c003 574.55|1337.95(521.11 |1711.75| H]3

el

w_age 517.91 | W33 | w8} | 785.13 321154

S
S0%z 27N ol et 4] HEe 7
ol 7he] ulgo] okl Ao ek,

wou | 7 .
1279.95|516.39 | 366.91 | 857.28 | W] 33
m07 | 3L

A .
h_c001 A% 631.76|628.95|649.13 | )23} | 585.85
=

o}}lv

2015 | 0.7657 0.8419 0.8463 0.7816
2017 0.774 0.8508 0.8495 0.7956
2019 | 0.7987 0.8667 0.8667 0.8184
2021 | 0.7098 0.8863 0.8851 0.7594
2023 | 0.6165 0.6838 0.6775 0.5867

<E 424> 71TRA A o 52| FQ wF

2T F0|

W4 | gk= (201542017 12019 120219 | 2023

h_e008 | F-Al|5-< {46908.75| 2986818 | 36477.17| 46879.38 | 25694.52

h_e002 4753.3419843.96 | 1] 3} | 6150.35|4265.62

h_c001 5343.2 | )23} |7270.96| W23} |5509.19

h c012 . |9772.28|7434.97 | v 33} |4927 63| W] ESH

w_edu 6539.78 | 7| 2&} |5791.89|5256.72|3751.33

3 4&H| % oF =¥

2015158 2023704 AgH] $5(c013) o=
AFdh= i EEs TSl g 25 tﬁ
T 1), —1(558k4] @), 0C7+-8+)9]
Al 7 FEaE EgleH, tAlR Bkt
(F 50%) 9} - é}xl O}E}(Ok 40%)7} T8 Sl
= st - 27(5~10%)°l Sl
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o] BE Akelld HA9 AFeg Blen, 20239
o+ RandomForest E2lo] % Rdlz MA=9]
1:}. xqu}xqo] qu: ;qg_% /\qul:]‘_u:] 2015@1?451
2021 A7/ = 5 Ao} F1 A4 523 4
Sohe A2 B} 201500+ A3 0.846, F1

A4 0. 81601/\;\._‘4' 202130)+= A% 0.885, F1

A 0.861% =T} ey 202330+ 4 g
%2(0.684)¢} F1 147(0.660)7F 3243 sl&slo] o=
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Zh A Bt HaAE AU EY,
2= 0)ell gk o= g0l wig- B F o= vhEksk
o} 20213 Ed2 09] F1 A== 0.020] E3431%
om o] Fgd HFE 79 dS5sH XdeS
ofmjgitt. ¥hd F-E5814] el (S —1) 9] d5S
2015—2021d =<F precision®] 0.95—0.98, recall®]
0.89-0.930% - =& A5S Wity H=535i0)
(Fe)x 19 d=% B3 =2 A% (precision
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o} 53] S22 —19] precision®] 0.57= 7243] 3}
ghalglon, Fex 09 recall 0.022 A9 o5
HA] Eakt) E82 1% precision 0.78, recall

0.7022 oFd el Hlaf A5l Ast=RAet ©]

= 20230l AAA 27 WstE Qs Ay B

2 APAE oge] urk BgAAL, dole

FA A BAPES TS AR

<E 432> 2 AT M| 2F(C013) A ofF z2H

. H3 | Ag= | F1 | AY= | AdE
2d |(Accuracy)| 4 |(Precision) | (Recall)
Gradient

2015 ) 0.8463 |0.8158 | 0.8222 | 0.8463
Boosting
Gradient

2017 . 0.8495 |0.8264 | 0.8347 |0.8495
Boosting
Gradient

2019 ] 0.8667 | 0.844 | 0.846 | 0.8667
Boosting
Gradient

2021 ) 0.8851 |0.8611| 0.8647 |0.8851
Boosting
Random

2023 0.6838 |0.6596 | 0.7045 | 0.6838
Forest
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7H- T4 (w_num07), AFA G (w_area), A7 A%
o] AJgh] B oJ(h c013), 7HAl &M A&
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Journal of Future Society

2025. Vol. 16, No. 2, 186~207.
https://doi.org/10.22987/jifs0.2025.16.2.186

A Study on Household Expenditure Prediction
Models Using Korean Retirement and Income

Study (KRelS) Panel Data
— An Artificial Intelligence Model—Based Approach —

Ahn, Sang—Sun

Kookmin University

This study employed artificial intelligence models to predict annual household consumption
expenditure and total household expenditures using Korean Retirement and Income Study
(KRelS) panel data, while analyzing the key variables affecting household spending. In the
context of rapid population aging and the emerging national priority of ensuring economic
stability for older adults, the accurate prediction of household spending patterns serves as
a crucial foundation for effective retirement security policies. This study constructed pre—
diction models for consumption expenditures and debt amounts using biennial panel data
from 2009 to 2023 and incorporating time—series characteristics. Various algorithms—in—
cluding linear, Ridge, Lasso, and Elastic Net regressions; random forest; and gradient
boosting—were evaluated, utilizing both internal variables from the KRelS data and
external public data, such as real estate price growth rates, the consumer price index, and
the older adult population ratio. Additionally, an early warning system was developed to
detect household economic vulnerability through classification models that predicted income
shortfalls using logistic regression, random forest, gradient boosting, and support vector
classifier (SVC) algorithms. The SHAP (i.e., SHapley Additive exPlanations) analysis was
employed to evaluate the contributions of the key variables to the prediction results.The
significance of this study lies in its methodology for predicting panel data outcomes using
existing data and macroeconomic variables, providing policymakers with a practical tool to
proactively understand and respond to household expenditure trends.

Keywords: KRelS, Artificial Intelligence, Classification Model, Regression Mode, Machine

Learning
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