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£l 826 35.8 821 351
=O0f 643 27.8 666 285
1= 144 6.2 136 5.8

2 . BHEX[52022), 2022 A K|ZIXEX|THY INEERSES PN S

A HHoRE du, AFd, dv4, dE, vh9A, AAvs, A=
% 1, TR Sor BERHN 2022dols EAAYEFS T3 Aol
% ™ A H| 2 58171(24.8%), nLS

72173(308%) 2.2 7FE =& B FS AAFPo
TH 32131(137%) o=

<H 3-6> A[LXX|THH| SLURZIM X2 &« 20224

L e 2022

T e 25 | Hig0
A 2,340 100.0
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olw] B+ &2l 2 A(discount factor)dZE 2] w] 3t}

U=u(C)+pulC ), 0<p<1

AA 4ok meanlol md 8L 4o o FARFE A o
st zzte] @AREE Fashs 5HS AAE AL mEolA A9 T
Aol SakFata Aol Wal BEsrin 1Y a

2A17 2] d iAok sloll A= A &85 Fulsste dAlAn e vgai
S olele] A3 2ol ey 4 gt

maxU=u(C )+ C
naxt u(G)+pu(C )

s.t.

G+5=Y,
G = Y;+1+(1+7“t)5t

AAavlel @AEEH wYinel @ARE Aole #ANOR e
A9 B8 sk 20& ofdeh Bk ol A} HAMGIA t7]e] 2uE
SeAY AFse Aol FAEsTE 42 ovact

U,(Ct):ﬂ(l‘f‘ﬁ)u/(QH)

THeE AZF t7]el ASE =8 t+17]e v anE SR RO wet )
Ao AR ES] A7V AAYEE R dlEo AALH Y FAEE
7} gropxict,

3 DHAELS e U 5o dALR e vgiud gaAe mEind v @A)
2HE o AZsh=d, v g ESAH0R A8 weine] tig VX E Ao
2 FAaAZ17] wtelth o]ge A AEE WY S HE AAGdAE A 8AE
Z9E=d, ol HginE A9 AXNE BEE v LS B3
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(18 4-3] S=tddo| gl oju[Y XM= =20t

u’(Ct+1l) """"

E@' (C41)) |-~
U(E(Cpyr)) [----—

, P
U (Cey1)

U (Cr1)

- SRS N S

1
1
]
=5
1
1
]
1
1
1
1
1

; N > Cryq
Cev1 E(Ciy1) Citq
=pCrs" + (1 = p)Crss’
K= ¢ 2Hgs(2019)

nlefanlol v anlel ek AR AAE YEhE [2% 4-3]3 2
o a5 B o® A% magaddl g Mg ¢ 9 g 9
Zhedlell 1A wa olw AT W (B, ))olth %8 *‘EHA 1] 2
2H( ol A FAEES (), S FEe] meEan(dL ) W

FAEEL o/ (T, ), oW F dAFE] AEL B (C,,)oR, F A
g Axew 39S W AHedelA ‘@u}

33 EH5TE BRW(G)>0)01E B Y haule] dE @ATLEY A
Fakel wldhinlel tiE g FALE p_u} 2o (29 43194
g 4 Qe AT ol BW(G,,) > o (B(G,,)Pelr, F gl ol v
dasol e BHAY wobasrFE o Adch

M aSe] BHUgol woldsE uleiiule] te GARLE] Bitol
H ARt Ae @ALH FolETE AL Jm @ 582 FusA
e 1A 2404 B/ (G, )] AW @Azule] o S#ALES Ve

Ed(Q)E AR AALNL @ G ZE W A sl oF @A

5) dlAl F52(Jensen's inequality)
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| dde 2e g
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2 S, 4
¢l EA o] Zheetthes AR Holy EAld de &85 vk

w3k 3o]l ¥ (Python) &8 W3t =% ChatGPTE #£&3tt}h. GPT
+ "Generative Pre-trained Transformer”®] ¢FAt=, 7]|A 85 22 F 3}
Ul EWHAE W (Transformer) o784 S 7|vto 2 3t} ChatGPTE st
& Pstiar AAdxee SHS st tds FAl g A4 A
HE AT F AUv 88 2F A3A T Edo|r,

[17] 5-1]12 ChatGPT &8 AA=Z, #4 5 dAs oF iy sany

o =

of thsl ChatGPTel Z#& by 1ol ek @ AAsled, oleh 2o
ChatGPTE o] (Python) & ®AET AME Al B3e 1= Yo =
<t

[12] 5-1 ChatGPT ZF2 0Of|A|

TypeError Traceback (most recent call last)
~\AppData\Local\Temp\ipykernel_4488\2662190401.py in
<module>

19 df2_grouped['A| % F1 = df2_grouped[ %l & F.astype(str)

20 df2_grouped[' £ = df2_grouped['® = L.astype(str)
-=->21 merged_data = pd.merge(panel_data, df1_grouped,
df2_grouped, on=['A| 4 F','H L, how='inner)

22 print(merged_data)

TypeError: merge() got multiple values for argument ‘how’

THO| MO A 9j2} 22 2R Ligt
=13

Y2 gAT A,
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. EA4A T
1) doly 3 3 dA ¢
Ao o telgE #3357 flsid= APIE Ab&efoF gt W
A, ol (Python)oll Al &3 HlolHE Aoz 3|3 4 Sl dolry
2]l ‘PublicData-Reader’ A X & 93l oo Z=& 4,

pip install PublicDataReader

A W50 22, 2EAS, 2o|EE 5 ATEALRE BAF =
FHEALA(KOSIS) FRAY 2 APOE, 823 wul/x4 7124 5E KB
W ol nI0E Fgate] HlolEE FAY F 9

< <3 2t} ‘PublicDataReader’ R-E ol A
‘import’ & AFE3le] KBY-54F dlo]g ¢l ‘Kbland S 7FA-2t}. ‘import’
T2 golBry gy RES 1o (Python) 230 7F4 2+ H A& 5
= 3 : JolE el Hd 4 A& APL AA A4S
3 ‘Kbland 29 A=A E XS] ‘api’ W] &3ttt APl 72

2
©
. o
©
ol
% :
o
>

A AQE T ‘params’ZtE W FEuEHIDE 9412 FHYE A4
th o] gErEHE HolHE A A% 23 2dS AAseE d ALE
Hr o7 9 ias, fEEd l mudsdas, 9as, 7]
S AdAsy. zb gdEvig g dolHE 938y Y diF0E
201 ¢ E3h), ETHETEO8 1 FEE), A Z=(01 ¢ wjul), A
AAE(11 1 AL)E TR do] B Z ¥ ¢l (DataFrame)!3S A4 gk},

dolgxzeed A4 & API A9 get price_index WA =(H Ao <3k
SIS &3] dolHE 7FA-2t ‘skparams TS ‘params A4
o 7I-3 XS dAE Adsts WA O olF Fd HolHE aFsta 2
= df WS &gt} ‘dfE ‘pandas’e) HlolH Z | AR HolHE
Askal thF7] 913k HolE @AY Frxolth

9) https://kosis.kr/openapi/index/index.jsp
10) https://data.kbland.kr/

11) el el (Parameter)v &7 WA =e dgsE gES 7M7Y, v WA=E 4
o u oH FES TS YA U /\}%%D}
12) 944 (Dictionary)= 7](key)-#t(value) o2 o]Fojx dHolg F2E weu, 7|9

#s AAdste] diolgE AAstar skt
13) djol¥ g 9 (DataFrame)= < (column)¥ 3 (row)o. = TAH HolE Fel= dolH=
Agetal 2Ashe Aot
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(02 5-2) ZEHEE OjOfrlzER|S Ze))

# 11, AHZ

# KB BEs& OIolH S22

from PublicDataReader import Kbland

api = Kbland()

params = {
II%?_'__?_?_'__—'J__E_J—_]_EII : IIO-I 1] -
"IfEEEAE108",
"DHDRE A BE" 01",
II;K|CL|:!]__]_EII:II-I-IIIJ
IIJ|D‘_|_II:IIIIJ

}

df = api.get _price_index(**params)

df tail()

dlelEl Za] &9 F dlelg] 22 % A4S % =75 ATdhe geln
#12¢l ‘Pandas’® 71427 QeI E= olele] m=E 9

H
‘pandas’ & ‘pdehi= olEo® AMES 4 JEE WA (alias)S A A= Flolth

import pandas as pd
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o

1o

iy,

5
Nt (g
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fr
Mo
%
R
krl
o
ftlo
1l
ol
ol
ol
N
Ho
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(@l

2]

to_datetime()’ & A8

gl ddy v sS &8st
E
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o ne
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q oft
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ox
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Lo 3
e S
iin
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S
E0)
Jﬁmi
X

25w
o M
:\gogo‘ﬂ,.“rL

o
%k
o
:(I)L_t'
2 % g
e
=
=
o
-
ot
2 M

e

o

=
ofd o

‘df1_grouped’®l|
grxlo] 917]

UH
=} #HE ALY o] F 23T

=
LN

=
o
Ay
Ll
2
o
ol
o
)
Ho
e
X
12
od
e
2
2
2

FHFEG AANAA ot FRE 9
rename() F5F ARl THAAS A& FEHITHE AdolHE S
WA =Y (29 5-3]19 Z==2 Yebd 5 Ao
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(D8] 5-3) ZEHEE ojoi iR E8Q)

# padas CfO/EZIE] BHES N pdE EE IE

import pandas as pd

# IO ZcfE e oft 8E

df1 = pd.DataFrame(df)

# =T A

df1 = df1.dropnal)

# B ES B EACE HE & 20035 0]=0F AHEF
df1['"&RE ] = pd. to_datetime(df1[ ' =&} 1)

dfl = dfi. loc[df1["&FF ] >= '20053-01-01"]

o
# HE'S MY

dit["H =] = df1 [T ].dt vear

df1_grouped = df1.groupby([' AlSE ", "H="]) mean() .reset_index()
#UFE "GN A2 e

df1_grouped = df1_grouped[dfi_grouped[ 'A< ZE '] 1= 'ME']

# 202 5HF

df1_grouped = df1_grouped. rename{columns={ ' D} R|Z=": ' Z=EHZ=EHIHOH ')
print (df1_grouped)

g9 meE Agstd (19 5418 2ol Ant &

1o
it

.

(03 5-4) FEE OjofIzRIS K| it

pARe-LEE = Z=EHEEHIHOK
21 2M=bT 2008 44611961
e 2R 2004 44491094
23 2Heb 2006 47864247
2 2k 2006 BB, 101812
26 2= 2007 62,079716
B4l =S 2019 82602469
B4 Z|2H 2020 86, 702376
543 =2 2021 96,328058
544 ZEMP 2022 100,912378
545 Z=ZER 2023 99.260226

[525 rows x 3 columns]

=9l m=E sdsA Adsts (19 5-2]00 A
‘02’2 fd=eta, [19 5-3]o1A dlelE ZH WS ‘df2_gro
A= Gelel B S WA g

o,
X
AN g
£ n
o\
ot
=2
=2
!
)
N
S
10
N
uj
o\
e
L
=,
N
)
N
5
il
o
xt
ol
N
Ho

3 = =
NEoz AR F ¥ delHmgeld] $EH AW FA%E HEEY

(how=‘inner’ : inners= W33+ on))S& 2 As}
e [e)

= ge] AYHE s



[(E 5-5] E4EE oot/ MM 7K Egh 21t

merged_data = pd.merge(dfi_grouped, dfZ_grouped, on=['A|S92%"', "A="'], how="inner')
print(merged_data)

Aoy o= EESENY ESHSEEA
2 2003 44.611961  43.098944
2T 2004 44491094 41 687815
2005  47.384247 40325530
2T 2006 56.101312  45.224792
2 2007 62.079715  48.158836

oW — o
0 0
ok
-

be0 =& 2019 82.602469  87.379215
b2l =&+ 2020 86,702376  89.1363561
bee =& 2021 96.3280068  95.429806
be3 =& 2022 100.912378 100.612092
bed =S 2023 99.260226  98.047268

[525 rows ¥ 4 columns]

U AR(d/e]) AETEAE, AL 2R

AECE/A) FELE2AT 2 dALdE L2 E R & JdE KOSIS
FFAH 2= Open APIZ, API Q157] Wi § AREE 4 Qlth. KOSIS &
fFrAR 2 SAEFAA L1E&xEH AIgA-sHAHEAYE URLS A3t
FRS AAGA =T AN A dolEE 5l @2 FAE A7) wol
A=H=E FE3ste] URLS AAdalof gttt [19 5-6]2 A= 7P 2
tlo] B¢l 2017~2021d HolHE 7t Q= HAE HoFTh

wA dHolHE 7hH 7] fls AMES APIZIE Wl AAe $ oo

714 & API9] URLS wAx¥E = AosttH(URLY = Z 23k w7y
ZEkskal gkth). o] % ‘requests’ hol B o] ‘get() F|TE AL
APIdl HTTP GET &3S Bulz w2 dolHE uo]4 (Python)
Akl Mg A & deolH g doR Wtste dash 45 A
A 22 dole g el A},

=
ftlo
2 N oo (B T
o o)
2 H 8 o o

o

(12 5-6) A222X A X LEZLZ X T3()

# 201720218 223 G0/ FHF27/

import reguests

import pandas as pd

apl_key = "= AP| CIE3|"

ur|l = "AiAsE |JRL"

# HTTP 8& L7/

response = requests. get{uri1)

# json GIOJE/E HO/H 2FE HEtsl T/

datal = response. json()

df1 = pd.DataFrame(datal)

# PRODE', "JTH N ENG', 0T, 'C1 My & AEISIS MMEE2 DataFrameCE BE
df1 = dft.loc[:, ['PRD_DE','|TM_MNM_ENG', 'DT', 'C1_NM" 1]
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dxd TEASE dHolHE [2¥ 5-619 HAe o] dHolEH T Yo
422 dolH 2 Witshe WS (28 5-713 2ok
pd.concat() & A&t 7} Ax® L2AF dolEl(dfl ~df5)E 9
weko 7 A4S 3 'CI_NM'¥ 'PRD_DE’ €% g2z AAste] Q2
ol ZadS AdstH g afide] BFgE olF g3 4& 7T
2 dlolEHE ATFAste] 27 918 98l HelES A= 'CILNM' ¥
'PRD_DE'E <9l ~% 'ITM_NM_ENG'E 9% dAsa DTS o=
Abg-ghet, dulolH e Wl wa} 77 g, el A, A
of & WA gt}

oF VB A4 AEAE ALEE Auss AW 'CLNM
'PRD_DE’ o] thA] dlol=e|qle] dw o falit vlolE x4
= 99 A Ae Bz A

=] [e]
AR BN dHd fAE

Ay

(8 5-7] SEX2A B SALLETERS 22(0)

# HEHE Z2q 5 L0/ BT

con_df = pd.concat([dfi, dfe, df3, df4, dfs])

# 'C1L M, PED DF'E plglA R SF

con_df_pane! = con_df .set_index([ 'CI_NM', 'PRO_DE'])

# OO0 E g+F HEOoid 48

con_df_panel = pd.pivot_table(con_df ,values='0DT", index=['C1 _NM', 'PRD_DE'],columns=["ITh NM_ENG']}
# Zo/s =&

con_df_pane| = con_df_panel .rename{columns={ 'Regular employess(Male) ' aR=2E])

con_df_panel = con_df_panel.rename(columns={ 'Regular employees(Female) :'&F=0 1)

con_df_panel = con_df_panel.rename(columns={ 'Temp & dally employees(Male)': &IAIE'])
con_df_panel = con_df_panel.rename{columns={'Temp & dally employees(Female) ' &A|H']1)
# olgfA THSE

con_df_pane! = con_df _panel .reset_index()

# S (str) 2 HO/H B8 HF

con_df_panel['C1_NM'] = con_df panel['C1_NM'] . astypelstr)

con_df_pane! ['PRO_DE'] = con_df_pane|['PRO_DE' ] astype(str)

U

FEAE] 1T A
2A¢R A4 R KOSIS &
geb e Aow dHeolHE A

FgolsolnE TEAS EF A
A 220 4] Q1 el 8] URLE 44
Fol.

ol :(Oo

[1E 5-8 2IFIOJE =2

# SIPOIOIE NN IRRIY ZEI e
import requests

import pandas as pd

api_key = "SiZ28k=r ap| S=gl!

UriP = "ARATET URLT

response = requests.get(ur\P]

dataP = response. Ison()

df_P = pd.DataFrame(dataP)

df_P = df_P.loc[:, ['PRD_DE', ' |TM_NM','DT', 'CI_NM' 1]
df_P_pane| =df_P.set_index(['C1_NM', PRD_DE'])
df_P_panel =pd.pivot_table(df_P,values='0T', index=[ 'CI1_NM', 'PRD_DE'],columns=["[TM_NM'])
df _P_panel =df_P_panel.reset_index()
df_P_panel['Ci_NM'] = df_P_panel[ 'CI_NM'].astype(str)
df_P_panel['PRO_DE'] = df_P_panel[ 'PRO_DE'].astype(str)
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AFdlelHE B2 F ‘pdmerge() &5 AFEste] 225 dolH 9}
eltdlolHE Wekslt) ‘pdmerge() TFE FEH A( Ad )9 Fh&

¢

H
rr

7o 2 WitslH, o7l A= 'CI_.NM'¥} 'PRD_DE’ €< 7|+2o=2 W
@tk ME T gEel 98 FATHE AR bra 10002 Fakel AR
A st of BHL e, YA, AN el E A7 A
sto] A9 AES AHeE AT W WY TEAFE AT 5 Aot

[8 5-9] 822Xt A YA LET 22Xt QH|OIE Eef

# D2 LO/E s 2I7H0/E BT Z]
con_data P = pd.merge{con_df panel, df P panel, on=['C1_NM', 'PROD_DOE'], how='inner')
# OIFHES SET AT HE

= =

con_data P['AH20] '] = con data P['a20'] / con data P[ ' =217=="]+1000

con_data P['4k24'] = con _data P['ab=2Y'] / con data P[ =01 7=="1+1000

con_data P['2 Al '] = con_data_P[' P:. |H'] £ con_data P['E217=="]1+1000

con_data P['YAlY'] = con_data P['&AlL'] / con_data P[ =017 1+1000

con_data_P = con_data P.loc[:, ['PRO_DE', 'CI_NM', 'AR= = = P [ A =T = S
# Z 0= 5F

con_data P = con_data P.rename(columns={ 'C1_NM': BT

con_data P = con_data P.rename{calumns={ 'PRO_DE": E })

con_data P['AIEH '] = con_data_P['RlE!E‘g‘].astype(s rl

con_data P['®='] = con_data P[' & ="'] astypelstr]

[723 5-9]¢F o] =Ag vlolH e} ldoleE WEste]l o7 A
cEAFE WA dolEe [11 5-10]9 2

(g 5-10] QI+ & 8 822X B A EEL= A M2 2t

HE A9d o4EY <42 A Al
0 2003 ZfEFT 280.704076 474.687935 41.096305 36.805003
1 2004 Zr=T 276.166143 454.581685 42.961937 42.113423
2 200b ZE 280.246770 482.278738 55.003707 56.84135%4
3 2006 ZHT 295.613361 473.495594 43.273892 48.927758
4 2007 ZHHT 318.083028 502.128502 45 440122 61.644544
470 2017 =T 01743387 £4.663348 24400700 16.608447
471 2018 =1 03.701280  b4.460590 23.712268 18.672698
472 2018 EET 55.907208  B6.907170 23.696838 18.694508
473 2020 FET b4 524679  52.429428 21.7784b6 15.518036
474 2021 ZET 61.696140 56.584484 21.030076 15.136182

[475 rows % 6 columns]

2 AR (28 511604 AHEE 2= (27 5-6] g2 2 A
Gzl 23] Al AHERE =9k FUSHA A gt
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(32 511 QIS2HI0E =31

# OIAZ B0 E512 T

import reguests

api_key = "= AP 1S3

url = " EE URL"

response = requests.get{url)

data = response. json()

df =pd.DataFrame{data)

df_s =df.loc[:,['PRD_DE", ' ITM_MNM"', 'DT", 'C1_MNM"]]

W), ‘ZolE & (WHD), N £2EUAE HHD'IE 749 2L dlo|
s dAd. 2 FYU3F i/ AANAA e} F2AS vl E
ote] HES 918l 'CILNM'¥ 'PRD_DE’ dulolHBE& 77} "X ‘s 'd
== Mz @ w3k Heojol wgh ddlelH s WAste] HJEd
dolHE E9std oo} o] FAT 4= Ut

NE:
_OL
El
i

[O8 5-12] Qs EH0lE =312

from |inearmodels panel import Panel|OLS

pane|_data_s = df_s.set_index(['CI_NM', 'PRO_DE'])

pane|_data s = pd.pivot_table(df_s,values='DT", Index=["'C1_NM', 'PRD_DE'],columns=["|TM_NM'])
pane|_data s = panel_data_s.reset_Index()

pane|_data s = panel_data s[['C1_NM','PRD_DE',' ==ME (FHE)', '=0|EE2 (FHE)', ==L (FHEE)']]
panel_data s = panel_data_s.rename{columns={ 'C1_NM': 'A[SH"
panel_data_s = panel_data_s.rename(columns={ 'PRO_DE': 'H='}
pane|_data_s = panel_data_s.rename(columns={  ==M= (HBZ
pane|_data_s = panel_data_s.rename{columns={ '£0|=2 (HEEH
panel_data_s = panel_data_s.rename(columns={'==2l& (HH
pane|_data s['AISH '] = panel_data s[' K| %' ].astype(str)
panel_data s['™='] = panel_data_s[ ' = '] astype(str)
print (panel_data._s)

ITM_NM Al He =gZdls 202 =2Us
0 2 2008 8.3 2.4 6.4
1 2T 2004 7.9 21 6.5
2 2 20056 7.8 1.9 6.8
3 23 2008 80 2.0 7.1
4 207 2007 8.8 21 6.9
495 BT 2018 6.1 2.3 5.6
498 S 2019 57 2.4 5.2
497 S 2020 48 2.2 47
498 FE= 2021 47 2.0 4.2
493 =P 2022 NeN 1.8 45

[B00 rows % & columns]

AH I A KOSIS & #AHl 2 Open API EAAEE=A URLS
[e]

3 = Ank. AFAHE HolHE EHes 3=+ [19 5-6]4 URL
= AAAHEE volH = 443 URLE WAsHH #r. tolHE &d2 F
Zagk 45 AEste] HolH =z s A4
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[213) 5-13] MEXIZE IO X3

from |inearmodels.panel import Pane|0OLS

# 'CI M 3F 'PRO.DFT & plerA AE

panel_data_s_1 =df_s_1 set_index{['CI_NM', 'PROD_DE'])

# OIHEOIE B+ WEGICIEH 45

panel_data s 1 =pd.pivot_table(df s 1,values='0T', index=["'C1_NM', 'PRD_DE'],columns=["ITM_NM'])
# QHAS FEOE pE

panel_data 5 1 =pane| _data s 1. reset_index()

#I/&cﬁ Clq‘C‘ H{I—fﬂat: A = Of _,f_g

pane|_data s_1 = panel_data_s 1[['CT_NM', 'PRODE", 'AMEAEZ=(MUZSHET)']]
# Z2o/S HF
panel|_data_s_
panel|_data_s_
panel|_data_s_

= panel_data s 1.rename(columns={'C1_NM': '"A[SHEH'})
= panel_data_s_1.rename(colunns={ 'PRO_DE'": '"HT '}
= panel_date = 1.rename(columns={ ' FHER IS (MY D=MEA) FEZ' D)

df3_grouped = panel_data s 1[['A|g9H"', 'H=', "AEHT']]
df3_grouped[ ' A9 '] = df3_grouped[ ' ASE '] astypelstr)
df3_grouped['H="] = df3 _grouped[ '™ ="' ] astype(str)

>
o
i
t

A

Al A FHES wiuj/ AT A S, AT d HE A
b HOAA- LG ILEAT, 2EAE-FolEE T2 E

£ Sthe el Wesith Zh HolE o dHolE Zu 5
uj /7 Al 7FA A 4 -merged_data, 17 A WE A AE&LEA L AA-
T2 A4 —con_data_P, ZE=AE -Zo|& S
L=-df3_groupedelt}. Zb HloJE 9] A4
S Al AEls = 'pd.merge() =1

&
&

=
9
a

ok dloly Wt
i
o]

)

o
5& 2L e
iy, 0 ol o

olE
A}g-3hol ng aelsr e

[C13] 5-14] G|O|E Het At

merged_data_l = pd.merge(merged_data, con_data P, on=['A|9®H", " T'], how='Inner")
merged_data_2 = pd.merge(merged_data_1, panel_data_s, on=[ 'A%, "HT'], how="inner')

merged_data_3 = pd.merge(merged_data_2, df3_grouped, on=['A|SH", "H="], how="inner")

A olE  =eEeoji]  ESSEmA s g 2Alol w
0 2Heh 2003 44 611961 43.098944 280.704076 474 687935 41.096305
1 ZHebs 2004 44 .491094 41 .687816  276.166143 4564 581885  42.961937
2 2ZHeT 2005 47 364247 40325500 280.246770 492 278738 55003707
3 2He 2006 56.101312 45.224792 295.613361 473 4955094 43 273892
4 2He 2007 62.079715 48158836 318.063028 502 128502 45.440122
470 =T 2017 75422149 82.809828  51.743397  54.663348 24400700
471 =S 2018 79.028658 86.524323  53.751280 54 460680 23.712268
472 =S 2019 82.602469 87.378215 55.907208  56.907170 23.696838
473 =T 2020 B86.702376 89.136351  54.524679 52429428 21 778456
474 =T 2021 066.328068 965.420806 61.586140 56.584484 21.030076
QAL =EME TOEE ZEE AES
0 36.80%003 8.3 2.4 6.4 87.6
1 42113423 7.9 2.1 6.6 91.4
2 56.8413%4 7.3 1.8 6.8 89.9
3 48.927758 8.0 2.0 7.1 87.2
4 61.644544 8.8 2.1 6.8 88.0
470 16.608447 6.8 2.4 5.7 23.2
471 18.672698 6.1 2.3 5.6 23.3
472 18.694608 b.7 2.4 6.2 25.2
473 15.518036 4.8 2.2 4.7 24.9
474 16.136182 4.7 2.0 4.2 22.7

[475 rows ® 12 columns]
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AA dHelHE B & B AGHe S Slal velHW S ‘d_seoul
2 WAstn ‘Ag 'y ‘Ar’E v)For AHIY o]F B Ao AL
stazl &= PSS AT shift(1)'s A9 do] S 1384 olF
A7 As grlstH. 2 25 WelA ol o ks 7HA A #Hlaws
S AR dA Ay dell Fy Tk A Ee glemg XAy’ Ao
‘MEgs F7EEH olw ‘ML A9 g Atold wHMlEs FHW AE ]
2 IAE=E sty "ok

dolel Ael Avk= (19 5-16]9 7).

[213 5-15] 2B MA

# GIO/IES 5HF

d_seoul =pd.DataFrame(merged_data_3)

# I/—“:_z/ HEE JlE=cy g

d_seoul = d_seoul .sort_values(['A|=E', 'HL'])
W NI A

d_seoul [ EHJ Z=EHZESIOHOH' ] = d_seoul . groupby (' &S0 ) [ ==E4=S0HOH " ].shift(1)
d_seoul['2f] SEEHESIE M| ] = d_seoul .groupby (' A3 ) [ ==EHZEEE M| ] .shift (1)
d_seoul['EH:l AbE2(d '] = d_seoul .groupby (' K|S [ A= 0d ] . shift (1)
d_seoul ['2H 7] Ak=t] = d_seoul.groupby (' K|S0 [P AR=LE ] shift(1)
d_seoul['2H3_SIA|H'] = d seoul . groupby (' K|S [ AIH " ].shift(1)
d_seoul ['2HT 2 A|IS'] = d seoul .groupby (' K|S [ 2 AL ] shift (1)
d_seoul [ '2H0_=F0|EE"] d_seoul .groupby (' A|SEEH ) [ =0|E2 '].Shift(1)
d seoul['2H0_FE°I&£"] d_seoul.groupby (' A EH ) [ F=E21E2" | .shift{1)
d_seoul['2HO A2 ='] = d seoul .groupby (' A= [ A2 =" ].shift(1)
# FZ Loy 'AHET =T
dseoul ['A|HEHE'] = 'AME ' + dseoul['FHH"]
print (d_ssoul )
[1Z] 5-16] H|O[Ef(2H 1<) e Zut

NHY  HE EESSj eSS s = 2N #
0 AMS 247 2003 44611961 43.098944 280.704076 474.687935 41086305
1 ME T 2004 44481094 41.687815 276.166143 454581885 42 961937
2 ME T 2006 47.364247 40.325590 280.246770 492.278738 55.003707

2 NS BT 2019 52.602460 87.379215 55.507208  56.007170 23606838
173 M2 ZS 2000 86702376 80.136351 54.504878 G0 20408 21 778456
T4 NS EF 2021 96.328058 05420806  61.695140 56584484 21.030078

A =2d=E X022 AET PHO RSSO e _F=HEETM HI_SEH W
0 36.805008 8.3 24 ... 87.6 NaN NaN NeN
1 42.113428 7.9 2.1 ... 9.4 44.811961 43.098944 280.704076
2 B6.841384 7.3 1.9 ... 89.9 44491094 41 687815 276.166143

472 18604508 5.7 2.4 ... 252 70.028658 85 524323 53751280
473 16518086 4.8 2.2 ... 20.9 82 602460 87379215 55907208
47 2.0

474 15.136182 22.7 86.702376 89.1363561 54.524679
e b= 2 AN SO A i £0IEE i £EPIE O AEHST
0 NaN NaN NaN NaN NaN NaN
1 474.687935  41.096305 36.805003 2.4 6.4 87.6
2 454.581880 42 961937 42.113423 2.1 6.5 91.4
472 B54.460580 23.712268 18.672698 2.3 6 6 23.3
473 56.907170 23.696838 18.694508 2.4 5.2 25.2
474 B2.429428 21.778456 15.518036 2.2 4.7 24.9

[475 rows x 21 columns]
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2) Panel OLS #4

A Mg 7RAAGAE VLo R dHolHE st AdAYste BA
< vdstad g AAHES FAb o, W, 5 gl AR 8
st| & 79 dHole =z elo] AAAT HA dHole & Panel OLS #4&
a7 f18 obelet 2ol ‘pd.concat’ FFE ol &dte] S V|FoRE HolH
= wgtslt}. ol# o] FEo A ‘ignore_index=True'= H|°|EH = HWgs uj
AAsts FerEHE, A2 Y 2E Fogit). ol #WEH dolyHZ# <l
o A Y& A= o o] "

merged_data_all = pd.concat([d_seoul, d_busan, d_daegu, d_incheon,

d_gwangju, d_daejeon, d_ulsan], ignore_index=True)

A deleE Wt $ Panel OLS +4<S 913 ‘linearmodels’ 3 7] A
oA A&t PanelOLS 25 7HAov IZ=E dEdt, o ¥
sk A dlolHE ‘A9gW’y AEE Vo R 3 gddolHE st
ASHE A AS

[12] 5-17] Panel OLS -244(1)

# 0LS EHar 7

from |inearmodels.panel import PanelOLS

panel_all = merged_data all.set_index(['X|<%', 'A='])
pangl_all = panel_all.dropnal)

[19 5-18]2 AR 19 1 A4S AJAIZ HojFEo, WA 485 9k
‘model’ S AAst=d olw] &5 9 713 ‘3—l Hys THEUTE, UuA A5
© SHETE YEhdt S5 ~1S 2ol AL BE A s
4@ (Intercept) & A= 4“]3 ”H% B s e sk
F&Huee) SYUS gte) BAE BAstuA s o wol

wal nATHRES ALLs7] 98] EntityEffects’ & zZ=o X3t
‘EntityEffects’ S sjddlolg =g ZE3A|7|H WA 7+ Zo]E aelstar
WA WA MEs AT 5 o, giddely 4 AyE Hu A
3  Ue= ”“—12 == T
14) AAFARXY AL 2018 78S V|Fo2 JE2AXNGA F G/t uFE R o]

tﬁ%ﬂa’it‘r. EJrO]’H(Python)gi Q1 7} dHolHE Z2gE we dHolHze s
dTE MFEFR Aee] HoleE ARgsor Atk dolEY S WARE 2EE O

bl d gy df[ C1_NM'] = df[’C1_NM'].replace(’ F+', "] FE+')
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o] F-

13

it ¢

==
T =

Agate] B

g7 1

A3E d=d,

o]

‘cov_type=‘clustered’, cluster_entity=True'19Z A}-&3+c},

mode! = PanelOLS, from_formulal ' ===

‘P _EEIE +

[13 5-18] Panel OLS 244(2)

il =

BT REE ¢

results! = model.fit(cov_type='clustered’, cluster_entity=True)

print(resultst)

- [+ 2T FESHTENO + ¢ '24T_EOIES +
'Ent [tyEffects', data=panel_all)

sk %ol Panel OLS ¥4 m=g gdstel 283 Asde (19 5-19]
S Rtk ATRAEZ PAHRA = A4S s wEFHW AFm
EEEREEEE RS

[Z12] 5-19] Panel OLS &4

PanelOLS Estimat ion Summary

Dep. Yariable: =M= R-sguared: 0.8363
Estimator: PanelOLS R-squared (Between): 0.3835
No. Observations: 1278  R-squared (Within): 0.8363
Date: Thu, Jun 01 2023  R-squared (Overall): 0.6467
Time: 00:15:40 Log-likel ihood -1293.6
Cov. Estimator: Clustered
F-statistic: 1536.5
Entities: 71 P-wvalue 0.0000
Avg Obs: 16.000 Distribution: F(4,1203)
Min Obs: 18.000
Max Obs: 16.000 F-statistic (robust): 484 .07
P-wvalue 0.0000
Time periods: 19 Distribution: F(4,1203)
Avg Obs: B7.263
Min Obs: 0.0000
Max Obs: 71.000
Parameter Estimates
Parameter Std. Err. T-stat P-value Lower CI Upper CI
Intercept 0.6956 0.6314 1.1018 0.2708 -0.5431 1.9344
SO A = 0.0123 0.0048 2.5506 0,008 0.0028 0.0218
i EOIE2 0.1470 0.0677 2.1707 0,0302 0.0 0.2798
2 &FECIZ 1. 4464 0.0b09 28.426 0.0000 1.346b 1.b462
2O _==EH=EH0HOH =0.0320 0.0051 —6.3025 0.0000 =0.0420 =0.0220
F-test for Poolability: 38.245
P-value: 0.0000
Distribution: F(70,1203)
Included effects: Entity
15) ‘cov_type=‘clustered’, cluster_entity=True's A}-&3lH FHAHHH FF 232 NMAS
7o 2 mydte] FA43E 3ol 7teetth olE 3 A 1 e AZE ghe g

AE

aefskel woh Jae +4 A A & Ak
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<H 52> YEY ZEME(004~20214) 7|REA

L R e
= Hrt HEHAL XAt Z|chgt
20044 9356338 175798 62 146
2005 8484507 1648779 55 132
20064 8670423 1697594 57 132
20074 9.471831 1.79461 62 142
20084 8.849296 1.669549 5.4 138
2009 8342254 1.567679 49 126
2010 8.854930 1.625317 5.1 131
2011 8.869014 1.564023 55 133
20124 9185915 1.651778 56 133
20134 8277465 1.568457 50 126
2014\ 8287324 1618547 50 14.0
20154 8242254 1.58598 49 132
2016 7.626761 1.562229 48 12.6
20174 6.615493 1.42945 38 115
20184 5.977465 1368649 34 115
20194 5.507042 1.324637 27 10.7
2020 4833803 1213253 23 91
20214 4.715493 1151725 2.1 84
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7170 AR A o] s d g o] 5 (2004 ~2021) 7| 2T A= <% 5-3>3
2,

<H 53> I{EH0|H 7|=&A

(BH: © EHY, %)
T= HES B R T N S A B X|cHgk

IEYE 1,278 7.79 216 210 14.60
ZEIST OHof

BEFIN 1,278 69.02 13.09 36.27 104.09
TEIETE TN

1| 1,278 70.48 15.75 37.25 108.89

He MEDIZ2X 1,278 101.66 11.05 2324 950.39

1278 159.46 164.73 2334 | 131584

e dE8I=EXE 1278 2492 2035 6.01 186.61
oA %gﬁ 27 1278 25.94 20.60 4,65 13714
eSS 1,278 232 0.56 1.30 490
x0|=zg 1,278 591 119 2.50 9.40
HEA = 1278 33.59 15.09 11.40 9270

ald
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<# 54> SrREE FAHE
e ATRE 191 | APRR 19/ 2 | AHRRH 2 Ao 3
= (t-1 (t-1 (t-1 (t-1
TESe oo -0.0320**
7HAXIa(%) (0.0051)
TS TA -0.0336** -0.0342++
7HAXIa(%) (0.0049) (0.0049)
=N AEEEXE 0.0001 0.0000
(™ g (0.0038) (0.0017)
LEA]
oo
oAl 2l a2 | -0.0044 -0.0018
oy (0.0067) (0.0055)
g MEZZX -0.0038 0.0015
(™ g (0.0032) (0.0021)
oy
-0.0091 -0.0032
SALECRAT (0.0083) (0.0066)
(" F) ' '
xmsolgH B 1.4464%* 1.3795%*+ 1.5373%*+ 1.3813%**
—e=e ee (0.0509) (0.0615) (0.0539) (0.0657)
xolEgH o 0.1470* 0.0969 0.3893%** 0.0932
== e (0.0677) (0.0637) (0.0785) (0.0599)
AERHE=(%) 0.0123** 0.0006 0.0067 0.0012
< (0.0048) (0.0054) (0.0052) (0.0053)
A 0.6956 1.7606** -1.7065%* 1.7558**
< (0.6314) (0.7599) (0.5733) (0.7466)
HES 1,278 1,278 1,278 1,278
INIENDN SIS (B 71 71 71 71
R-scjaured 0.8363 0.8438 0.8213 0.8442

F 1) BT}
2. *** p<0.01, ** p<0.05, * p<0.1
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<H 5-5> ¢FRE 19| 1 - X[9E 2441}
= A ME 24 CH=
eSS -0.0320%*+* -0.0227%+* -0.0190* -0.0410%**
OHORZ FA K] (%) (0.0051) (0.0055) (0.0113) (0.0062)
F0Ig(H BiEh 1.4464%* 1.3249%+* 1.4075%+* 1.2248%*
(0.0509) (0.0752) (0.1786) (0.0907)
Zo|EeH BT 0.1470** 0.4987*** 0.2260* 0.1281
(0.0677) (0.1119) (0.1180) (0.2637)
K21 (0 0.0123** 0.0155%* -0.0088 0.0178
HEATE =06 (0.0048) (0.0070) 0.0117) (0.0146)
A 0.6956 -0.9976 0.3308 2.9406**
< (0.6314) (0.6850) (1.7749) (11612)
HET 1,278 450 270 144
INIEZ e Isvs e 71 25 15 8
R-scaured 0.8363 0.8832 0.7977 0.7921
T= ek = CH 24t
TEIET! -0.0106 -0.0757*** -0.0763%** -0.0256%**
OHOHZ FA K| ~(%) (0.0247) (0.0113) (0.0133) (0.0082)
xsolg(H i) 1.5007%** 1.3160%** 1.2833%+* 1.5697%**
1 [ L OO
(0.0627) (0.2176) (0.0539) (0.0249)
xo|me(H B 0.2999 -0.1423 0.5384%*+ 0.4094%*+
= e (0.2037) (0.2066) (0.0704) (0.1459)
AR (%) 0.0247%+* 0.0067 -0.0545* 0.0429**
e (0.0071) (0.0204) (0.0311) (0.0164)
A 16315 6.3967%* 6.1130%** -11138
c (2.1315) (1.7642) (2.1132) (0.7006)
HEZ 144 90 90 90
K|SREX| M| 8 5 5 5
R-sgaured 0.8066 0.8300 0.9393 0.9187
F1 ()2 BELA

1

W@ Ao

[o ofN 4 N o 2 B

2. *** p<0.01, ** p<0.05, * p<0.1
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AFER Ao FANE 4 A, 2BALL 1% FAFFNA %
248 F7k IAAY GFS VAT o T} APAYEE FAE)
Mt folvata e Ao vehdth FEEF AAASE YN
2 9 ATRY 19 13 Magde W SYuss fA duol A
N
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458 AANAAFT 2EAE AT GFL AGEE BYF 2
<E 56>3 gev BA AnE AWRY, 10%] Fol5Ed P
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BEC] F()e #AE 7= Aoz dEy
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<# 56> GRE 12| 2 - X[F9H 420

T= A ME 24 CH=
TEIET! -0.0336%** -0.0532%** -0.0159* -0.0350%**
HMIZHEX] %) (0.0049) (0.0061) (0.0095) (0.0060)
xsolg(H Bigl 1.3795%*+ 11209%** 142045 1.2677%**
(0.0615) (0.0732) (01733) (0.1069)
xo|me(H B 0.0969 0.0152 0.2295* 0.1541
== (0.0637) (0.1068) (0.1233) (0.2909)
AR %) 0.0006 -0.0186*** -0.0094 0.0170
< (0.0054) (0.0066) (0.0119) (0.0144)
A 1.7606%* 4.8000%** 0.0905 2.3472%
< (0.7599) (0.9872) (1.6636) (1.2760)
HES 1,278 450 270 144
KREX| M| 71 25 15 8
R-scaured 0.8438 0.9015 0.7968 0.7907
T= ek = CHH 24t
TS -0.0421 -0.0640%* -0.0703*** -0.0240%*
HMIZHAX] %) (0.0130) (0.0120) (0.0097) (0.0081)
xsol9(H Bigl 1.2559%+* 1.4236%+* 1.3309%** 1.5769%*+
(0.0848) (0.2402) (0.0368) (0.0255)
xoj=eH oy -0.0743 -0.0177 0.5499%** 0.4192%+*
- °° 0.M73) 0.2111) (0.0706) (0.1361)
RERIEIE(%) 0.0270** 0.0014* -0.0572** 0.0454%*+
(0.0122) (0.0220) (0.0274) (0.0157)
A 3.0299** 5.2423%* 58254+ -1.3496*
° (1.3093) (2.1889) (1.7297) (0.7177)
HES 144 0 0 0
INIENONISIPS (B 8 5 5 5
R-sqaured 0.8316 0.8296 0.9390 0.9193

F L ()2 BELX
2. ** p<0.01, ** p<0.05, * p<0.1
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<# 57> SR 2 - X9E Z4ZL

= A MNZ At C=
2 AEF2XE 0.0001 -0.0005 -0.0053 -0.0165
(SRR (0.0038] (0.0038) (0.0043) (0.0188)
2o YA LEL 2R} -0.0044 0.0019 -0.0054 -0.0013
o FHeh (0.0067) (0.0075) (0.0059) (0.0155)
od MEZZXI -0.0038 -0.0002 -0.0079 0.0058
4 FHeh (0.0032) (0.0022) (0.0057) (0.0152)
o LA LEZZ X -0.0091 -0.0064 -0.0022 0.0015
o FHeh (0.0083) (0.0116) (0.0055) (0.0160)
xS0l B 1.5373%** 1.41571%% 1.3657%** 1.5399%**
(0.0539) (0.0667) 01750 (0.1577)
xo[Eg® B 0.3893%** 0.7603*** 0.2007 0.5294*
(0.0785) (0.1224) (0.1695) (03127
AR E 0% 0.0067 0.0138** -0.0157 0.0158
(0.0052) (0.0068) (0.0146) (0.0225)
A -1.7065%* -3.2813%+ 0.9884 -0.9877
° (0.5733) (0.7809) (1.2149) (11975)
HE4 1,278 450 270 144
K| GRA[ A= 71 25 15 8
R-sgaured 0.8213 0.8788 0.8025 0.7518
= oI o= CH =4t
=2 HELZX 0.0178%+* -0.0630%** -0.0212%*+ 0.0092%*
(GRER)) (0.0040) (0.0163) (0.0070) (0.0037)
2o YA LEL 2R} -0.0032 -0.0191 -0.0109 -0.0356***
(M FE (0.0202) (0.0206) (0.0147) (0.0129)
od MEZZXI -0.0468*+* 0.0322** -0.0338*** -0.0281*
(GRER)) (0.0116) (0.0161) (0.0088) (0.0169)
od YA LEZZER -0.0118 -0.0011 -0.0248 0.0031
(M FE (0.0264) (0.0216) (0.0267) (0.0366)
xsolgH Big) 1.0947%** 1.8034*** 1.1470%+* 1.3894**
(0.0673) (0.4416) (0.0731) (0.0893)
xo[ESH B -0.0764 0.8375** 0.0244 0.5125*
(01371) (0.4067) (0.3347) (0.2788)
AR E (%) 0.0406*** 0.0349 -0.0375 0.0513%**
(0.0153) (0.0422) (0.0288) (0.0179)
A 1.8311 10157 8.3154** -1.8828***
< (11305) (3.9094) (2.1722) (0.4858)
HES 144 0 0 90
INICPNPN LS S 8 5 5 5
R-sqaured 0.8467 0.8186 0.9286 0.9315

F 1 ()2 BE2K
2. *** p<0.01, ** p<0.05 * p<0.1
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<H 58> URRY 3 - XY 42

T= A ME 4t o=
FE4E D! -0.0342%** -0.0580%** -0.0112 -0.0452%**
M7 HAR|Z=%) (0.0049) (0.0064) (0.0084) (0.0064)
=Y MEIEX 0.0000 -0.0006 0.0001 0.0204%**
(™ Feh (0.0017) (0.0012) (0.0029) (0.0073)
24 UALLEZEX -0.0018 0.0063 -0.0037 0.0479%**
(H FHEh (0.0055) (0.0054) (0.0037) (0.0140)
oy ME8I2Xt 0.0015 0.0015 -0.0067 -0.02071%*
(H FHEh (0.0021) (0.0016) (0.0042) (0.0052)
O N A PN -0.0032 -0.0082 0.0015 -0.0258
(H FHEh (0.0066) (0.0061) (0.0067) (0.0167)
F0Ig(H BiEh 1.3813%% 1.0796%** 1.3866**+* 1.5287%**
(0.0657) (0.0588) (0.1825) (01718)
Fojzg(H e 0.0932 -0.0524 -0.0037 -0.6976**
(0.0599) 0.1113) (0.1573) (0.3153)
0.0012 -0.0152%* 0.0029 0.0330
THEXE=00) (0.0053) (0.0054) (0.0150) (0.0280)
AbA 1.7558%* 5.3204%+* 0.8897 2.0984
cr (0.7466) (0.9489) (1.5157) (1.3224)
HET 1,278 450 270 144
NI PNPN PSS 71 25 15 8
R-sqaured 0.8442 0.8993 0.7985 0.8206
T= QI a4F CHA =t
ZENZ oL -0.0614%** -0.0582%** -0.0345*** -0.0418%*+
TIMZHAX|Z%) (0.0133) (0.0206) (0.0064) (0.0097)
Hd HELEA| 0.0036 0.0108*** 0.0093*** 0.0036
(™ FY) (0.0028) (0.0027) (0.0015) (0.0025)
=Y UALLEZZ R -0.0008 -0.0524*** -0.0059 -0.0202
(™ FY) (0.0118) (0.0119) (0.0103) (0.0229)
od dEZ=X -0.0064 0.0076 -0.0268*** 0.0151
(™ FY) (0.0088) (0.0087) (0.0078) (0.0097)
O A LEEEX} 0.0037 -0.0270 0.0388* -0.0565
R (0.0183) (0.0216) (0.0153) (0.0377)
Es0Ig(H HiTh 1.0065%* 1.4011%%* 1.5354%*+ 1.4968***
(0.1434) (0.2702) (0.1481) 0.127)
Zoj=gH g -0.2629* 0.5392%* -0.1409 -0.1165
(0.1337) (0.2708) (0.3671) (0.2012)
0.0161 -0.0338 0.0303*** 0.0105
HERE=08) 0.0111) (0.0228) (0.0053) (0.0089)
ALA 6.7169%** 4.6673* 16728 2.6810%*
cr (1.6629) (2.6563) (1.9356) (1.2732)
HE 144 0 90 0
R|YREX] TR 4= 8 5 5 5
R-scaured 0.7985 0.8957 0.9216 0.9296

F1 ()2 BEEXR

2. *** p<0.01, ** p<0.05, * p<0.1

45 -



AN T o o) & W = N U o =T o 1}4
— = = = T AT e "R =0 B AR
7S o H 2ERER o PR, BT RT SR
Nz " T R do T oo oo m o T T X
MME,M FAEMTETE %Nﬂ_ﬂoﬁwwggw MWWW
o T =TT ot ~ OB . < j X
oo B VR LT Y ds V%ﬂr%?ﬂ}mﬁ% = w M
- R TR g E W R P T ogool g TNy o T T
r o — B o = X - —~ . ol !
WT o x qu ° o %WWEEWEEQG Mo B RO
7 ) 1rd_ﬂo]t1_tﬂﬂr L.Laﬂu [ R . oo on B ﬂﬁo#uT
Nlo T R T N o = ° T = e <29 LzT W o s Vg wr
o0 - T 23 o < G I o ,AE o T = o AF —~ T %o o o8
™ L - o) — @ = — X e Q_I:Lﬂ_rm]
&E)ﬁo [ 6 B oEr.Hﬁo.,OATxmuo»zl e D
T oo = %%%@rwﬂm]% Hmogafmmmme1xmwg X T e
_ X = X = W — T 7K oo XK B T
o T mqpl%@.zz wﬁAH@d%W}ﬂ# T 4o
oo & = =T ™ T OB R me ® W AN B = P =T
T 2 Terom o2 Moo g Mg N
‘._t‘AluﬂwAﬂwo yA_V‘_,AleO \_H 2EOZT¢ELJL) U‘._.ﬂOﬂwA
ﬂn_moaﬂdo HEAﬂﬂﬂogquﬂ i_nnévuaﬂﬂ_ ﬂwﬁu%wﬁf ﬂuobtbf
— 29 = BT < _1 of I\ F -5y T N —
R oo B WA = I Tl op = 5 o qﬂ__ M9 JXH_ nil %O W I o O AT H
o e I i I A T
Ry g Framy CSwo Pyl BgF . RS
o’ = n . _ o Jltfll
Fulo® 2e%TAce FowFUEFIEIE IOTET
— - ) . T o= =0 -0 — T
= T X xr N o S yr g XX = HFo,ETm N o=
T T E %@ﬂ%%i_d PE L g E BT g e T RN
e Z e mAEwmE® wrr e ®8Nawm il Tate
WS _w =l mE g ME®E® e, EX W wR g
)] 3 0 =~ ) 2 o o % tﬁoﬂwwﬂalﬁoau N . ©
T o 2 %o A o o X off = T R SR = v R | ﬂlemMoozE
= wuw-m ﬂuﬂ.ﬂ o,_ﬂum%ko zafﬂmuﬂu °" WOy M
%zmbé:o SRR pg® . Ry L ®gpa @ LT T — W
T EFE 35T & ok ool w & oM AL
pLew® FeoofFie DolwsiEecs Dorld
Mo 1~ oy (2 W Rl R | DTS PN T T 0ok =

_46_



e NE

[aig
=

S
=

rvze)

olgte

<

N

W1t ZHA 7}

&

Q3hrh 20061 A1AF A

s
=

o]

=0 A ¥

olgl A

&

H71 4l

S

a2

=
=

I

*

sl

o
o

R

1

]
yal

M= FAu 8ol W3

I

‘?4

=

=

A 21

o
gis s

L8k
=

sheal 7] witell (-9, 2021) ddHor AR 5

]

’

A

!

Al
=
o]
=

[e]

o=

A]

Qg A
Azel A

==

—(:51_

2 A9

ke
T

A
o)

o
oR
oI
=K
w
il

1

0]
yul

) o

7

xj‘

]

s
fins

[e]

Cada:2

]

of wah(A$-", 2021)

1

[e]

A
Sk
=)

B

ol

7

3}
=

N O

HEH, AZAke]

g

=

=

ENEEE
A3} 714 Fel of el gol

A
=

= 7Hgel

5

] o
2=

o
oF
el
B
M
bl

Gl

7K

o =
5%

bupel

°©

1)

=
R

o

A]

(e}
A

AT KB4 A4l A 23rgk 2019

b

°©

Aol 5]
naAe wew ggwe] HA ww AHow ‘ofolsh

&

Fo (ol 1 2023). 53] o
A

Ngow

=A%
3

o

Ho
o)
jizj
)l
|

—_
file)

1}

15

3} LA

A1 o

)

_47_



u

5

o)
hSS

)

—~
file)

3 A

B fob-ER 3

M

B

S

dlolg 429t API9}e] Aol 43 Pandas<t

J

s}o] 4 (Python)S t}2

1} o] 4 (Python)

s,
2 dol ChatGPT

3

o -
s &

H

1

T Atk ChatGPTel g

o

Me dg
g Fope] Aol

t}
H

o

LRSS

=
=

2 Ao wg ChatGPT

o

W

)
Cl

R

jze]

o
e

oV

o
oo

®
ﬂ
fi%e)
B
™

_48_



<H 6-1> A{REE EMANKHESIIEY)
o gz 191 | gipEd 192 | gifEd2 | ipRdE 3
= (t-1 (t-1 (t-1 (t-1
TEiSe oo -0.0337**
7HAKR|Z(%) (0.0051)
TEISTE A -0.0346%*+* -0.0338%**
7HARI2%) (0.0049) (0.0050)
N HEDLEX 0.0023 0.0019
(M g (0.0025) (0.0016)
LEA]
oo
oIA|Qlg D2 | -0.0056 -0.0010
ey (0.0069) (0.0048)
oy AE822ZX -0.0058 -0.0021
(™ g (0.0030) (0.0018)
oy
| o
CEE) R— R
xsolgH B 1.4380%** 1.3698%** 1.5102%+* 1.3465%*
—e=e ee (0.0505) (0.0619) (0.0527) (0.0651)
xolEgH g 0.1733%** 0.1089* 0.3545%* 0.0773
(0.0652) (0.0624) (0.0765) (0.0619)
TR %) 0.0069 -0.0033 0.0072 -0.0059
e (0.0046) (0.0051) (0.0046) (0.0050)
A 0.9439 1.9897%** -1.5972%** 2. 4666+
< 0.6272) (0.7392) (0.3922) (0.7383)
HES 1,278 1,278 1,278 1,278
KREX| M| 71 71 71 71
R-sqaured 0.8283 0.8368 0.8111 0.8337

T L()2 HERQL
2. ** p<0.01, ** p<0.05, * p<0.1
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Abstract

A Study on Impact of Uncertainty on Fertility Rates :
An Economic Approach Using Python and ChatGPT

This study is an economic analysis of the impact of uncertainty of
high housing prices and employment instability in the labor market on
the fertility rate. For analysis, an economic theory was examined using
inter-temporal maximization model, and it was modeled and quantita—
tively analyzed. Python is employed as the analytical tool, and ChatGPT
is utilized for assistance.

The results of the analysis using a inter-temporal maximization of
Eric Sims (2012; re—cited in Yoo, Dongwoo (2018)) are as follows. When
uncertainty exists in an individual’s future income, an individual reduces
current consumption and increases savings to prepare for the future,
which is called a preliminary savings effect in economics. If future in-
come 1s uncertain, individuals at this point increase their preliminary
savings with the option of avoiding costly childbirth and parenting. As a
result of quantitative analysis of this, it was confirmed that an increase
in housing prices among uncertainties affects a decrease in fertility rates.

According to the study’s findings, economic factors, including un-
certainties such as housing costs, are considered important when in-
dividuals and households decide to give birth, so practical policy support
1s needed to reduce the burden of uncertainty such as housing support

and care support from various perspectives.

Python used in empirical analysis and the results of ChatGPT use that
helped the analysis are as follows. Python can collect, preprocess, and
analyze data more efficiently using various libraries, and problems such
as errors while using Python can be quickly and clearly answered using
ChatGPT. Considering the possibility of expanding the use of ChatGPT
in various fields, it is suggested that active use in the field of economics

1S necessary In response to the changing times.
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