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Jones(2011), Duan(1983), Manning(1998), 12|31l Mullahy(1998)5 =%
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ofefet oJzu] mjakale] That Wehe] FA7H TSR two part ZFo] JHSIH
ol§IgIrh19) B AT ofefdt - 7h1] BAIY] S $Ito] wo part 2L o183}
o, ofszebol o] Tk el probit 2R 0] OJmulxSo] thet HAwRSl
GLMe] HF Hgmgoluz P ohe ola4e] FAZ 9slel control

function HFHE Z85H} Control function HFHE & TAIE AXA =3ttt

[©)

—~
—
~—

Y1 = w0y + Brys Tuy
Yo = 1Yo T TyYas T 0y (2
Uy = 0,04 T € (

w
~— ~—

o714 (D2 q=HREY 2] TR0, Qe ALZAFZ2 Hwho]
et F7g87g4lolet. drge] HelE floto] F 9784 B AY BeE LRl
o714 (1] 2ARKE 3)3 ol Fonk B2 (Dol st tha9] 4ke d=tt

Y1 = 0y + By, 60, + ey (4)

SJo} o] Fojz Tz 1A S 2 W9l AERASEE OF
250 AZEAOIN ANGE BB o, 3 RS TESk W 2 Ahie) A
A9 2,8 olg3to] 2t olefat 27 Fol Sl vhawt 2ol HAS A
¥ %

~ —~ —~

Vo= Yo = T1V217~ T2V22

2| Q@EERE @)oAs JaEuRIEN tEf 2, y, 12T TR} 0, S o]E-
3lo] Sg81t}20) o7]4] (4)9] S0 o] 8 v,9] 34| v, S control functiono]2}

10) ofeiat Uelo] 7ol gt =0k BasuSh Manning(2000)S 2

20) PFHQl EpEgTIo) o) o] AHolN Belel] Eaidth EEsgEe oo
2 A(plug-in method)ol2k Bah=s] 1R MAZAL TEEAT1 WS ofgsio]
1,9 EA, 1, E T2 T o] &S 2] AolA y,TAl ol g3)y] wolct ofo] )
control function HREOIARE (1)2] QAT ARIAR] QLeAE Bat TakElR] ghe oldAol
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I Fasd|, o] Mavt WS BAI ] dizoll 20971 ofgelth oA Fehiss
A WA S UERiE Wt 21 2 4ol ZEEE control function ¥
< TEER] g o] EAeE A9 Wil tiRt A4l ST AAIRIC
+ AE 7RI 2219 A9 (1)o] BIAZEH (probitd} GLM)OJHZE 9} ot
che mo] Bk /1 AT SUsih et FYALE T3 3 A
T T Felok Scholedt el Ui RE AREel ojed o

=

Wooldridge(2015) )21 Tpx|ef0 & =0J5} AR H|7toj el Zho| B A] (2)9]
Z&H7) o|AhHR0] 742-9] control function®] FEfQ} T EAJo]ct o] L9

= RS Og2 o]851A] 9l UHkslE RExK(generalized residual) S ©]851H, ol=
ot 22 FEE 7HIth

gr =y @y) — (1 —yo )M (— z7)

7| A=¢(-)/P( )= 7§ 424 inverse Mills ratioo]d, = H|FkajEo]
i3t probit ey (2)9] FHZ F oﬂé.‘]o]r)r.

Two part TRl S MR AP} RIS} AETSE 2ol
Sht}t BRgRo] A4S QoA+ modified Park A78-& o]-83tc} o] oA T
GLM o= H|ZA &Y Bg4ls kSR Ire}l 2 TAA3GE ol8dlo] g0}, ol&
&3l SEHpol tigt gk it oo ss Al 9
= A RS % & o5 Al H:} 1@ AL apAlEE ‘% AoM IS SEHP=
il Q@ HXE 9] diEgtE YRR sto] AuitheEEet 2AEdE 7]
I GLMZ 753ttt of7]A Rt Oﬂé 19] =AE EOH HREES 27kt
o 24K/} 00l T, 1018l MOHEE, 20]8 oL, 0]

S et i) 249 AL 1osolel A 29 A0 WHslel gt
7} 3 A0E et st Base] dEHAE BHE 2
S5 ZIAENTE ol8si=t ol AHE Hiz AmHAESs 2SIk A

olt

09 Wehz Sobb| el 2wACNA 1,8 I ol8det
21) ol StataollA mix BHOIE Bl 7 5= Uk
22) o]2J3t modified Park AAS] Ax}Jol| thofAl= Deb and Norton(2018) ZHZ.
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HQl AAgA et vinbdE7E o8 A ThE A
x3he S 7HIT 53], FHazte] 24 oA of=fRt o[d#]l a4 avke
ARl S8788 7RI o AL 9] J9tef| g F= A9t B TR
& AolAE Aol a8ofA Fojzl 8. F40f| sl F2l 2l=HIxIEe] tikt control
function 23S 53 ALFAL} IR RIE Rl 2H A& 0] o] o
27 92 vAEA AmEnt)

i

. a2
1. SIS i1 2H| XS0 O|Xl= FE
<H 2>+ ARG 7Rl @b A& u]A]E= RS control function BPHIF

two part H@Z ol-gsle] EARt AE AHEgh Zo|rh2b ojgHIAgoi ol gt
probit Mg A7} A #20] B AAFAY S/t AmHg] SEs

X

23) QFH|AE0] gt EAolA 2AFEF HHE dolxles oy 7R Al=EA53]# el
oheh AfHjoli= Jones 5(2015) & HAAZ3AIEolA E9143]H9] FAIEQ1 A-89] dl= Bk
£48 BA5}F Borah®} Basu(2013) 2HZ.

24) BE ASRY AL SAIA] STATA 13/SEE B3 olFoixlch
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S/ AR08 et B2S WT oo Echke 4¢ oA Atole
AEZAIR] S7Pt SmudREC] dTE FA FARE B2 B AEBAE
o] 7Pt mudAREC] Fo| T F= A= YEhdt: d =nrh LAt
© 735 d=mHlEe] Hl A5k GLMFE] B9-= HHle] 4ol WeRdt. o
F0lA A B2 A5 AR S7ke dmriRede STMPIE Als
UERdT. & o8 dgueee BF SA8E (28 4@ AP fAss Ao=
UERT SR @Y o/de] Aoz Eske Aol 7 IF Zele Aol AR
ot 91439 Beolle AR S7PF dauRede] S7HE 2ot B4

952 5 9l Aol 2, AR} RISl WAV ) curved] obe]

Se] Ucurve®] B2 7M1 499 49 ALeAise] ozulAEe] det
geo] 2O F ol Az A A0 F2AT ARIABIANE i
B9 AR GRS 72 o] ol 2SI Ao Uedrt g0z 32
= control function 0] Al F/d2] GLM AARE AQfet
BE 240 o FYARE 39 2 7He] AR 97 A0 Uehdr}
ol TEEA| o= /MAAQ] ool EA S UEhlH S5 tis 22 FF
< Rtk A QJuleht o] 72 Cawley and Meyerhoefer(2012)0f14 XA =]|Q150]
sehio] 2412 Qo) Ao Thek 2A} TRASE Aol Sk o
W0z HoR QI SAHoE thest 2o A 2 otk

2
R
il

Ccov (yQ, Uy )

var (y2 )

92)0] 2947} (O AoA] v, 0] st F8AS: 6,5 2] FhS 7ML} Hmol
var (y,) = T4 ¥ Fel=2 BRI cov(y,,v,) 7 F2 381 F¢- WS 7=
AE0] 2AAGLE WASAE) A ENE HojFs <F 3>3 B B oo
control functiong o-g-sto] FEE|R] oh= oS BAIGHA o A TiF7o]
USRS & 4= Q). Cawley and Meyerhoefer(2012)0f4+= o]=|gh AJ&9] gt o=
ABEAIF o= F2lol| Q= ARl Ho] Hgte] E gE0] =11, AAIAR] o= Hd
ol go| U] 3t F-5 Aokl Stk £ ALY S-S B4 A A=A

bias = 0,
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9 199 S7ks ARt g S 9 AEO] 1Rl dmHAlES dlsie AoR
LhEhd

offiel iz 7[et drguige] 97l disl J=HIXE] it IF& THo=
AR Te B A5 STk dmeiAES 27%] 7l Zo& veht
W, 9] 371 AA=uXEe] A5 TR AEEe uerES
HXZO 932 vAle ACR deRdth 291 o] oAy 15 st go]s}g
W5eER] B AdmvAlEe] S7IskE AoR UEhdt BAREEo] ¢
Aoz omuAlEo] S7tsh, 2 IEAT SlgFe] 7 Eee] I vAA] &
= ACE YERdth niRleo s Pasyit desie] 39, 5 AMEES 9o
Aot AfmHAiEe] PFE nAE A0R Urhdeh of7]4 ool e FAlA
ARIEEO] S B9 ABHIRES ST IARE FE 250 B ddmviAlES
AERAITRs Aol o2 At 44 Fste Bl iRt 459 e 4]
2Vd2(2016)0741 FoIxIct. o] Aol mEH FTAYHAXE EEFISE HolHE
Bl £ SR e QmH] A& 2002-20134 7I7F 7t HlgARS] et ofmH|
A&l vlsh Rk ofe]l thef o] = FAE shEfehe 1ol 2ok =W |
S Si= A7} wek, A7) A7} whagsle] 29SSl AL WS 4
= 7Fs7dE ARt T3t ool mr] X9} ZF-pof FAAe] ZIeiol o] vl
ARl vls) e 4 7] mhEe]l FARe] SlEH] Al&o] HigiAel vis) s o
A e E U AU 2 A7lA UEhks 393 559 A=HAE]
et PFE2 2d2201603} Hls9t We] 9l 7Hs7do] lthal WA & o
AIEEE A7} S50 KgE]ojop & Aoz Azt

A}
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El

E 2. JEEXIS7t 7HII2H[KIEN IRl B

Sk

o

probit | o4 =2

BMI 0.089*** (0.023) 0.053 (0.036) 0.115** (0.031)
log(rei) 0.108*** (0.023) 0.147** (0.035) 0.075* (0.031)
age 0.025** (0.002) 0.022** (0.033) 0.028*** (0.002)
dgen2 0.458** (0.034) - -
dms2 -0.064 (0.049) -0.008 (0.064) -0.100 (0.081)
ded2 -0.111%* (0.031) -0.041 (0.055) -0.134** (0.039)
decon2 0.097*** (0.032) 0.115** (0.041) 0.050 (0.054)
dnhis2 0.077 (0.078) 0.260** (0.130) -0.040 (0.100)
dsmok2 -0.255** (0.038) -0.023 (0.342) -0.250** (0.040)
drink2 -0.082** (0.037) -0.267* (0.132) -0.070* (0.039)
dexer2 -0.027 (0.025) -0.071* (0.040) 0.002 (0.033)
control -0.070*** (0.598) -0.098** (0.791) -2.023** (0.891)
GLM T o =24

BMI 0.073** (0.025) 0.089** (0.033) 0.055 (0.038)
log(rei) 0.214*** (0.027) 0.215** (0.034) 0.229** (0.043)
age 0.020*** (0.002) 0.020*** (0.002) 0.019*** (0.003)
dgen2 0.019 (0.038) - -
dms2 0.107** (0.050) 0.101* (0.056) 0.095 (0.108)
ded2 -0.132** (0.039) -0.205** (0.056) -0.079 (0.054)
decon2 0.274* (0.033) 0.229*** (0.038) 0.371*** (0.063)
dnhis2 -0.051 (0.084) 0.002 (0.110) -0.148 (0.127)
dsmok2 -0.120** (0.052) -0.012 (0.323) -0.129* (0.057)
drink2 -0.180** (0.050) -0.224 (0.154) -0.161%* (0.056)
dexer2 0.072** (0.029) 0.023 (0.037) 0.124** (0.044)
control -0.057** (0.026) -0.067* (0.034) -0.053 (0.039)

F 1) AREES 9ivto] W TepEeE Aol i S Bk ARt

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

3) BT k2 EEARL

23]

3. HZER|7 THRIO|ZH|XIE DXl B

(A2

(&2l 2

HA| ofd G
BMI(control) 49,771 63,608"** 35,670
BMI 12,219+ 17,408 2,719

D ***p < 0.01, **p < 0.05, and *p < 0.1.

2) cotrol& control functions =3 WAL EASE 239 =4XUS e,



2. HITHOIET} JHQIC|SHIXIEN| D[Rl BE

<I 4> H[NET} ZRIe]ER|AE0] HX|= P control function HRT} two
part 2 o]8sto] BAgE s g3t Aotk QmndAolso] gt probit
749 At AA| F2o - vRHIE7E mHTAEY] SES M7= Z0E Y
Ut #2Z @7 oHoE FESk= A o9 Aol AR B9t
HIZS5HA BIRPSE7F Q2 HIAgeREe] Jks A FARE 949 9= vledEit

E 4. H|ZH0E7} JHRIQIZHIX|EN| OIX|= FE

probit | o =i
dobese2 0.837*** (0.247) -0.081 (0.379) 1.470** (0.326)
log(rei) 0.120** (0.023) 0.151** (0.035) 0.093*+ (0.031)
age 0.024*** (0.002) 0.021*** (0.003) 0.027*** (0.002)
dgen2 0.454** (0.035) - -

dms2 -0.057 (0.049) 0.015 (0.063) -0.113 (0.082)
ded2 -0.116** (0.031) -0.070 (0.055) -0.127** (0.038)
decon2 0.097** (0.032) 0.115** (0.041) 0.049 (0.054)
dnhis2 0.049 (0.078) 0.269** (0.131) -0.087 (0.100)
dsmok2 -0.260*** (0.038) -0.063 (0.342) -0.234** (0.040)
drink2 -0.102** (0.039) -0.253* (0.133) -0.120%* (0.043)
dexer2 -0.039 (0.026) -0.066 (0.040) -0.021 (0.034)
ar -0.429%* (0.147) 0.124 (0.224) -0.811%* (0.196)
GLM | o{d =2
dobese2 1.018** (0.254) 1.276** (0.343) 0.841* (0.380)
log(rei) 0.229** (0.026) 0.233*** (0.033) 0.238** (0.042)
age 0.019*** (0.002) 0.018** (0.002) 0.018** (0.003)
dgen2 0.036 (0.038) - -

dms2 0.105** (0.050) 0.100* (0.056) 0.086 (0.108)
ded2 -0.129** (0.039) -0.209** (0.055) -0.072 (0.054)
decon2 0.281*** (0.033) 0.242** (0.038) 0.372** (0.064)
dnhis2 -0.076 (0.083) -0.016 (0.111) -0.170 (0.127)
dsmok2 -0.106** (0.043) -0.005 (0.324) -0.114** (0.057)
drink2 -0.218** (0.052) -0.285* (0.155) -0.194** (0.059)
dexer2 0.057** (0.029) 0.008 (0.038) 0.108** (0.045)
ar -0.555** (0.249) -0.682** (0.203) -0.482* (0.230)

% 1) AREKS glolel W cusSat Aol thet gAY Bas st

2) ***p < 0.01, **p < 0.05, and *p < 0.1

3) 3% k2 BEQASL
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OlgHIgEC] ¢ FF= = A= Yepdtt d¢t omrE Wlsk= BE
SIS GLWES] 9 ALEAo] 295} Te) MEkel ] Wb o
H oA 9EHIRE9 F1E 2k Ao® YERdT ESE control function
sre) A B 99| o BATHEOR s el TSI ek ol
S SAIH o= B9 vITHdEl Blaee WS 74 S84l Beph e
716730] 2= Kol HTHYE| ] A RS HolF= <3 5>5 EH AEDAS
o] 495} HRPIIR ] Thigo] S 2 2 Qlck. 2 epe] 242 Fal
H vbdele BRbdEl7E obd 7492t HiRlste] Azt thek o2nt @ o] F7HAR]
JmHAES 2Hchs 2= YEhdth 7[ebdgHaE2] mH|A|Eo] diRt I
A4 99t HR0 HaT TIHE A A0 Uiehtel, me Ee
o] A2 ARl

R

E 5. H|THO{E7t JHQIO|SH|X|E0| DXl F&t(RHAIEL)

(691 2)
dobese2(control) 919,023** 1,340,808+ 664,187+
dobese2 69,403 99,158*** 34,773

F 1D **¥p < 0.01, **p < 0.05, and *p < 0.1.
2) cotrol:2 control functiong S35 WS EAISH 2F9 XY e

3. MEZK|+2 HIAGRT} JHRle|ZH[XIE O|xl= B2

21257

i

Ol

<E 6> A AEFAre} vl R Zide]mHRIEd] niAls e BHreHE
ol-g3to] AT 2HE ARt Aol ol KW Q=S AT R sidtolMe A
Aot viibdeie] A7 Adid ez 2o, Rao] Joow bt
ARFZAT=2] o0RIA WEAE AlQlotal FgASTT HERS7IvkE AR YERdT:
ARt v dElE A2 AmrlE AEshe Al es ARt I/ISS] 2=H|
AEoe 22 T2 TRe A= Uehdtt 53] BeEie] 739 1084 HEeiet
300A) WEoIA= 242 AZE 107t 287 o] F71AR] QEHRlES ZesHA|
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g Bmo] Al At 2ole] X1&S 2efsle] 90k WEIoIA A ozt
2ugt 9lo] Z7hael lmnINE S ST & owH|Eo] W Aol et
63:0] AJ»E}—] = }]_j_ 1:314—1:}25)
ofo] olgulXEo] Tigt 7|et Amuide] iRke Au 7YNA AW AL
3 e Bao] wE Zulo] AHA EAHOR Folsk olmH|ASo] o] dake
Bl Zlo® UeRdth 13t o] WsEe] ke B Algtow el was
7lele] ake mlct £91 S| ohd A W4 77| £X) oo} oJmulxjZo
2 ERolg G vXE A0R Uit w84 AAYESRE 47t e
FherEgAEel el olmhlx|o] WRke mIXE Zow Uepdtt AErmeol
Q1 A9 Baro] Aetow JhuA Bagao] Fe oze|xEo] dake nlXH, B4
so] Qi A9 AoR JhuA whEEle] YHR JRE nHt ordeirlel
5.2 glo] BAjw} ge] Sl AIolEl vlwsle] ojgulxEe] wagaEoR o
njAle ACE UeRdt} ol 27l £4] 4 159] 4% AR vl
ol %@ﬂ@—w]qimlgﬂ1m%§tﬂg ke W AL ofulait AT
7

—_

Ello DY

B Solils S1to] BAKCE ROmgt 29 gk 7HAIH, o] Wi Faro] Atk

o FheA gEzkho] PeiR QRS Tl Ao ekt

rr

E 6. 2Rt B[22} JHQIC|2H[R|EN| DXl B (QIBHIKIEN0): =22l

BMI 8,579" 25,778 42,207 63,152+ 80,635
(1,963) (4,109) (6,863) (14,040) (54,326)
log(rei) 6,140 25,804 54,401 116,318 297,576"*
g (2,048) (4,289) (7,161) (14,650) (56,687)
2oe 1,088 5,936 9,717 15,3607 26,214
& (146) (305) (509) (1,042) (4,031)
deen 13,787 35,875 52,891 49,549 -01,448
& (2,939) (6,152) (10,275) (21,020) (81,337)
25) ko] 24 v 2 BoRslHolME o it B Iﬂri A ©f B¢ 2] At

7t <E 6-0) Zo} APHOR FABITE B ol B AL ofnlxize] v
Q| Ao T0ut Bepiok o0ut) Mg giol ol G A0% Sefie, olele bt
HATEAH 008 HEINA o] Q= Aol FFS v A0 MobIL) st ool
MERHS AuwA 4 B1E egion] Aol a4 Al AR/Ks
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dme 1,008 499 17,442 65,265 280,484+
(3,902) (8,168) (13,641) (27,905) (107,978)
ded 3,791 -15,889" 229,676 83,074 254,018
(2,992) (6,262) (10,459) (21,397) (82,794)
decon2 13,138 48,855 98,550 183,368 468,036
(2,584) (5,400) (9,034) (18,481) (71,512)
dnhie2 236,300 74 478" 92,751 124211 191,349
(6,532) (13,673) (22,835) (46,714) (180,759)
demol 4136 12,579 -14,464 5,027 -158,054
(4,056) (8,489) (14,178) (29,005) (112.233)
drinko 4577 13,189 37,144 107,691 339,256
(3,857) (8,073) (13,483) (27,582) (106,731)
dexer 336 184 3,962 15,257 158,456+
(2,222) (4,653) (7,770) (15,896) (61,510)
control 6,541 19,516 32,026 -50,192## 70,530
(2,002) (4,190) (6,998) (14,315) (55,395)
Selhesss 101,442+ 282,004 480,710 745,807 1,976,547
(20,512) (39,531) (69,108) (149,316) (572,207)
log(re) 7177%%* 20,331 61,938 127,925 301,281
g (2,129) (4,102) (7,171) (15,494) (59,378)
e 1,011% 5,764 9,419 14,749+ 26,322+
g (149) (288) (504) (1,088) (4,169)
doe2 15,299** 38,816 56,721 58,358" 5,793
8 (3,092) (5,959) (10,418) (22,508) (86,257)
dme 727 212 20,864 54 474" 221,618*
(4,056) (7,818) (13,666) (29,528) (113,157)
dod 4,103 17,628 29,550 79,054 200,205
(3,103) (5,981) (10,456) (22,591) (86,574)
decon 12,515 48,491+ 97,5127 186,764 458 831+
(2,698) (5,200) (9,090) (19,640) (75,265)
dnhie2 30 044 81,875 2105,929% 142,904 197,799
(6,826) (13,155) (22,997) (49,688) (190,413)
2,787 10,438 11,933 -40,100
dsmol (4,235) (8,161) (14268  S777 G082 15734
drink 5,476 20,6817 48,8927 129,731 451,181
(4,153) (8,004) (13,993) (30,233) (115,858)
1,556 99,086
dexer2 2362 3125 (4552) 5337 (7,957) 868 (17,193) (65.88%)
) -55 652 147,187 254745 309,882 _1144,138""
g (12,265) (23,638) (41,323) (89,283) (342,149)

T 1) A floto] Uk gt Al diRt F8ARRe] Hie AEsiglis
2) ***p < 0.01, **p < 0.05, and *p < 0.1.
3 BE R EEOAY
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V. 283 =9

E oA =R k= 717 Q] o2l EAIE 23t control function HPH
3} O)gH|A|EHS] B & TEok= two part HFE olgsio] S-EjueiolA] A
FAeL HITHE7E A1l mH] A& vl e dRS ol mudE 085t 24

} ATt FEuEtolA HlTto] Qg H]A|E0| niA= gt Hsto] &2 %:,: T
ol-gsle] Yds BAIsH ] ol et 29 =rolH, = HbE ol-8et
control function WS 383 29| =zo]7|k it ofFfe] =2ojlA /ﬂgﬂx
HIE A4 Bdos AATE SPgeis siAE = IARE Z1He] iAo
FAA7E WA 71 7hs/d0] Hie- Arke AE Helow S vkt o)gH||Ee]
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Estimating the Medical Costs of BMI and

Obesity in Korea:
A Control Function Approach

Lee, Yong-Woo

(Yeungnam University)

This study analyzed the effects of body mass index (BMI) and obesity status on
individual medical expenditures in Korea, using the control function method to
control for unobserved individual heterogeneity and the two-part model to consider
the characteristics of medical expenditure variables. For this purpose, the Korea
Heath Panel (2009-2015) is utilized. The study found that an increase in one unit
of BMI in the overall sample resulted in an additional annual medical expenditures
of about 50,000 won, while being -obese, compared to being non-obese, caused an
additional annual medical expenditure of 920,000 won. Furthermore, the results of
the quantile regression show that BMI and being -obese have a greater effect on
the upper tail of the health expenditure distribution. Also, in most of the results,
the estimation coefficients for the control function variable are significantly negative,
indicating that underestimation may occur if the endogeneity is not properly

controlled.

Keywords: Body Mass Index and Obesity, Medical Expenditures, Control Function, Two
Part Model
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