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Abstract
The change of the population pyramid due to low fertility and rapid aging threatens the financial sustainabil-
ity of National Health Insurance. We construct statistical models for prevalence rates and medical expenses
using National Health Insurance Service (NHIS) sample cohort data from 2002-2013. We then project
yearly expenditures and income of national health insurance until 2060 that considers various assumptions
in regards to future population structure and economic conditions.

We adopt a VECM-LC model for prevalence rates and the double exponentially smoothing method for
the per capita co-payment of healthcare expense (in which the two models are institution-disease-sex-age
specific) to project of national health insurance expenditures. We accommodate various assumptions of
economic situations provided by the national assembly and government to produce a financial projection for
national health insurance.

Two assumptions of dependents ratios are used for the projection of national health insurance income to
conduct two future population structures by the two assumptions of aging progresses and various assumptions
on economic circumstances as in the expenditure projection. The health care deficit is projected to be 20-30
trillion won by 2030 and 40-70 trillion won by 2060 in 2015 constant price.

Keywords: national health insurance, projection of finance, NHIS sample cohort DB, prevalence rate, per

capita co-payment for healthcare expenses, VECM-LC
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Table 2.1. Yearly financial status (hundred million won, National Health Insurance Service)

Income Expenditure

Year Total Cor}tribu— government Other Total Benefit  Operating Other Bills:rie
tions grants payments costs
2002 143,053 109,277 30,139 3,637 147,985 138,237 5,982 3,766  —4,932
2003 174,667 137,409 34,238 3,020 159,724 148,935 6,341 4,448 14,943
2004 194,084 155,788 34,830 3,466 173,297 162,645 6,930 3,721 20,787
2005 210,911 169,277 36,948 4,686 199,800 183,936 7,589 8,275 11,111
2006 232,631 188,106 38,362 6,163 228,178 215,880 7,785 4,513 4,453
2007 260,498 217,287 36,718 6,493 258,885 245,601 7,196 6,088 1,613
2008 297,871 249,730 40,262 7,879 282,733 266,543 6,720 9,470 15,138
2009 315,004 261,661 46,828 6,515 311,892 300,409 6,597 4,886 3,112
2010 339,480 284,577 48,561 6,351 349,263 337,493 6,751 5,019 —9,774
2011 387,611 329,221 50,283 8,106 372,587 358,302 6,112 8,173 15,024
2012 424,737 363,900 53,432 7,405 391,620 375,813 6,144 9,563 33,217
2013 472,059 390,319 57,094 23,746 412,653 396,743 6,309 9,601 59,406

F9 A S w2 AAFFAE 2010900 9= 7H A Az} 2013L#o1]: 59% 479 Yo 2
2, gREe 29 AeE GA8 gvh 2eu ASAd 183 59 772 s v AR
AP FAAES AFY 227 AT Utk ool B =RolA= HH AT W AAFEe] ¥
shof]l gt ol2] 7] 7l met 242 AREE Fd AT A 2Ea 2o i AR ARFAE
FABaLAL et

r[ru

g x g FA7AAH(the employee insured) 2} 2] 7} A} (the self-employed insured) 2 F&3}o] 2
F 7ML REE = YA R4LQA (A FESY + ZFER) HPS S-S H FHoE A H
2k REsE AFEPTHE] AEE &5, 4L5E, A, Asa T3EE F438s

-
HE Asol A5 9 292 B9 20w 4y,

AFHYE = AGAYAS x Y x BPRE x F5E x 12742,
ARG = AAYAS x RPREDES x BLFFY x 45 x 1249, (3.1)

AZINA ZZe] AU S HPRE BPSHE A 5, 3 ARIAE ERAA L AYA 2
Aud £AAAE AN AL A2 9 A% AU S A7 A4 A uggel, A
2 £ FAsl}F BTk 31ANE F A IRFES A AA 5
24 A AR A4 $5 HPFOR & YR FA) skl FIEZ A
AHHE, FRANF L /e AAFAZ o) Assginh

3.1. JIUREA

Seele AR e RARleR AT 3d S AATe) s%ol4o] AR
tdxtolth A FUE AR e AR EAA oA AA AFe} 2pol7t e o) fE 95
SFARL} 9 F YA} So] 2A3}7) o)t} (Parky} Lee, 2010).
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Table 3.1. Projection results for number of household members up to 2035 (persons, %)

Entire nation (Statistics Korea) The employee insured

Year Number of Increasing Number of Dependents

household members rate household members ratio
2012 2.616 - 2.438 1.438
2013 2.583 —-1.3 2.407 1.407
2015 2.520 —1.2 2.348 1.348
2020 2.382 —1.0 2.220 1.220
2025 2.277 —-0.8 2.122 1.122
2030 2.197 —-0.7 2.047 1.047
2035 2.128 —0.6 1.983 0.983

3.1.1. MZIIRAEEA AA7HA FAE ] dAE 2A A=t
WA 1. AZERYE HEATF FA = BAAH FA AT x AZEYE F&AT v&
FEvet AAJTFe} AZEE HEAFY Zpo] (BrgdA, HA=:A7AAS 2 1
A3, FAE vkt A AF(20109 FAAY FAJNT A5 )0l HEATHEE Foto] AFREE
A5 AEEAY. AFEE FEA7u&S 3d(‘(10d~12) HE 1ME AFEPEE :
AFZ A R o] AT v &2 FA A, 1AFH 202 713t

@A 2. D REAE 2T AT YAEA

IRFAE BT 233 AA A7 AR LA F
FAE vkdste] 20129 68%° 4 2060 d] 80%E 7H83tal A=
(Moon &, 2012).

U?‘J

A A7HAAL] W go] FHehe
HlES AP R Lste] MBS
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A 3. BEAA ABE ]R3 2035 d7FR] 9] RS FA

FAA A 2035371A] FAS 7 A A A8 E ARt ARZVIYAL s R FES A3 AT
+ Table 3.19 AAEFATE 2A7A7MAAF MUl A7 2012300 2438 o2 AFE o], 2013d J 37}
AR Ate = BAAH T4AE(1.3%)3 543 =& FE3 2407H R A8, 22 WHog
20351712 FLHAl FASIAT. IR FES 7HF AL FodlA Ao g S ALl st Aaletad
o}

A 4. R g WSt A3 F 7EA] ZHA el 7128 20603 7HA] 9] 3] R GE A
20350 oA WA GO AT AVSRA T A ABE AR of £ AT Ay
HAFHoA 20120 L3 AFHTAY 7S mE 2otk A WA 72 203539 3§
o] 2060d7FA] a2 —.—.—Z]%DFC 7} (constant dependents ratio)©]x, ¥ WA 7}HL n|FEYE o]
ZAasthrl 2030d 0|3 E FUeks UANY 22 wpE2ths= Z1(U-shape dependents ratio)o|th. ©]
T WA M2 AEA IR Qe 27 AE R okdt 5| R Sk Al 2 Aol Tt
Zoln (Moon %5, 2012), 2030 d7kA|9] SR FE FAAZE 30\ o]Fofls 543 F7HZ o= Hpfo]
T-3F3TE Table 3.2 99| 4GAZ FA S AZEEH LA} R IFE tis F 71x) 7150 we
AZNAA FAAT D 20100 AZEEA A ALY (National Health Insurance Policy Research
Institute) oA L3 Park} Lee (2010) (]38} NHIPRI, 2010)9}e] H] o] t}.
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Table 3.2. Projection results for number of all insured and number of employee insured (thousands persons)

Number of Constant dependents ratio U-shape dependents ratio
Employee .
Number of employee insured Number of Number of
Year i insured i . i Dependents Dependents
insured (including their employee employee
rate rate ) rate .
dependents) insured insured
2015 49,725 0.69 34,494 1.35 14,691 1.35 14,691
2020 50,340 0.71 35,502 1.22 15,991 1.22 15,991
2025 50,666 0.72 36,318 1.12 17,116 1.12 17,116
2030 50,554 0.73 36,822 1.05 17,985 1.05 17,985
2035 49,939 0.74 36,951 0.98 18,632 1.12 17,415
2040 48,783 0.75 36,659 0.98 18,493 1.22 16,512
2045 47,242 0.76 36,047 0.98 18,185 1.35 15,353
2050 45,426 0.77 35,186 0.98 17,750 1.44 14,434
2055 43,386 0.79 34,107 0.98 17,206 1.44 13,991
2060 41,253 0.80 32,907 0.98 16,600 1.44 13,499
NHIPRI (2010)
Number of Number of
Number of i Gfr © Dependents Hmber o
Year . employee insured employee
insured . . . rate .
(including their dependents) insured
2015 49,132 34,405 1.46 13,986
2020 49,080 35,622 1.36 15,094
2025 48,690 36,159 1.26 16,000
2030 48,042 36,215 1.16 16,767

T
=
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-0,

¢

Fo] A5 E MsAa, AAATDolAME 200530 ¥xE FAHY AEE E83)
. 20053 SAIA T 201039 EL AFFolel vlsf i FAE ] ARKE ol
ol wsl A FAF AT & 4= gtk A Xpo| 7} WS F WA o], T 194 A
AF-Fo)E whddhes W Apo|2 £ =FoAe IAEE AL Ad7u &S AM oy
NAE ol & wiAle AA| FAH FA v TS FF AFEFHEATY T}
A3HA WS A 2HEE 7] wlEol Tt

IR FE] Ao EHEOM TR FEAA Aol Hol o]f ©A 304 A
AR HE At A5 E 831 AAAT DM F dx ARFE ¥
14)E vkl etel ) HH—EO]D} (Park3} Lee, 2010).
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Table 3.3. Projection results for number of all insured and number of employee insured (thousands persons)

Projection results NHIPRI (2010)
Number of self- Number of self- Dependents Number of self-
Year employed insured employed insured rate employed insured
(including their (including their
dependents) dependents)
2015 15,231 7,980 0.91 14,727
2020 14,838 7,980 0.86 13,458
2025 14,348 7,878 0.82 12,531
2030 13,733 7,624 0.80 11,827
2035 12,988 7,255 0.79
2040 12,124 6,783 0.79
2045 11,195 6,240 0.79
2050 10,240 5,646 0.81
2055 9,279 5,021 0.85
2060 8,346 4,388 0.90

Table 3.4. NPS and NABO forecasts for economic variables (%)

NPS NABO
Year Nominal . Regional Nominal X
Inflation . Inflation
wage growth income growth wage growth
2015 5.9 3.2 50.0 4.8 2.8
2020 5.9 3.2 50.6 4.8 2.8
2030 5.9 2.8 57.1 4.6 2.4
2040 4.5 2.2 63.5 3.9 1.8
2050 4.1 2.0 70.0 3.7 1.4
2060 4.0 2.0 70.0 3.2 1.2

HATY BN RPRE WS A7) FAY o o) 57 efol Tl Tie Wl 4 £
sheict.

3.2. 892 F

E ZolAe 31204 FAE 7R ol 2AT ] HELFASES ES JPRF5 9 A GR Y
g, 383 ZARALF D Ve dd s d5EE ‘4~r°% %“—ﬁﬂ A=

3.2.1. 2& 9alg F AG HYASE A (3.1)A AF S ukel Zo] 78R ¢ x Begd x B
HEES x AT EZ oA E4gde AFEFTE SAARE vz AR 7 By
Qo oz Al o, 2002 1,936,921 QoA 20120l 2,867,985¢ 02 Z71Th 20139 B
FEHL 20120 FHEFEdof| G5 AFHSES FolFo] A=Y FFERFTLAE FAF A
BE AFHSES WIS ojf= Z2EAP AAR W He Begdy SUHE 7Y & wkder] o)
0] S =

Atk A7IA ARESE HE AFASES 201330 IFWdZF-gH(National Pension Service) 5
A3] (o]t FAH E= NPS)ollA Laxdt 2k5 9} 2014d0l 3] o2 A A (o]sF NABO)A
At 2t 23T Table 3.4 374919 NABOo we AHA|H4e] Awxloltt. o]E2 5d o
o] FAZE AFste], & AFoAe AdSe] FAE A8 HFE(linear interpolation)dto] A
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Table 3.5. Projection Results for contributions of economic variables (%)

Constant dependents ratio

Salary Contributions of the employee insured

Year (thousands won) (hundreds million won)

NPS NABO NPS NABO
2020 4,344 4,068 503,464 471,468
2030 7,706 6,482 1,004,503 844,974
2040 11,968 9,797 1,604,028 1,313,036
2050 17,886 14,161 2,300,977 1,821,690
2060 26,476 19,907 3,185,387 2,395,092

U-shape dependents ratio
Year NPS NABO NPS NABO
2020 4,344 4,068 503,464 471,468
2030 7,706 6,482 1,004,503 844,974
2040 11,968 9,797 1,432,220 1,172,396
2050 17,886 14,161 1,871,049 1,481,315
2060 26,476 19,907 2,590,211 1,947,579
273

Foth HESES AZEITTA HxI 201599 HIELY 6.07T%E FAHL AFEE
3d(‘11~13Q) 37 99.5%7F A2 S 7HA s

3189 ZH4AF FACA & 7FAA E ARES] c&% IR GE 7P9E A HEEE Table
3.58F 2tk FAY 7Hgel 93 FARFsE 20200 oi¥] 20300l 100% F7Fskar 20503 thu]
20609 = 38%F k2 S7FEC] HAF a4 BEARSES 7H] A=TF Aol
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Aol HPRE A A 5, HEE B4, A4 @ B, A582 BN AEEed, R B
g FAE 201219 RIHF A 94L5445E (Committee of the National Pension Projec-
tions, 2013)& Fakd FASNAT. Ao 2545 EeIE AR BB QISR AP A
AqY A5HES FAHE FoE AT A £50] thE7] wjifo] BE AIFASTES 2 AL
ey (Commlttee of the National Pension Projections, 2013). T3t A4 & WL AZFH F-F o
Al EERE 20154 ol F A 1784, Aee2 39 (‘11~1349) Hw 97.8%7F FAHS 7MY (Park¥}
Lee, 2010)3}3At}.

AZHAZANA BB HAR RS E Ao uE AW 45, AD5E, AL, AFA SHEE
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Table 3.6. Levy scores and projection results for contributions of the self-employed insured (points, hundreds
million won)

Levy score interval (ratio) NPS Contributions of

Year 20-30 51-60 81-90 101-110 126-140 self-employed

(3.3%) (4.12%) (2.78%) (3.96%) (3.35%) insured
2020 30.9 68.6 105.6 130.3 164.3 106,320
2030 42.3 93.9 144.7 178.5 225.1 139,155
2040 55.4 122.9 189.4 233.7 294.6 162,045
2050 72.6 161.3 248.4 306.6 386.5 176,949
2060 95.7 212.6 327.5 404.1 509.4 181,233

Levy score interval (ratio) NABO

2020 29.9 66.3 102.1 126.0 158.8 102,780
2030 38.5 85.5 131.8 162.6 205.0 126,729
2040 49.6 110.1 169.6 209.2 263.7 145,067
2050 63.6 141.1 217.4 268.2 338.2 154,834
2060 80.8 179.3 276.3 340.9 429.7 152,899

Table 3.7. Projection results for Government grants and other income (hundreds million won)

Government grants .
Other income

Year U-shape dependents ratio Constant dependents ratio

NPS NABO NPS NABO NPS NABO
2020 85,370 80,395 85,370 80,395 30,830 30,778
2030 160,112 136,039 160,112 136,039 41,032 40,554
2040 223,197 184,445 247,250 204,134 49,530 49,886
2050 286,720 229,061 346,910 276,713 56,918 58,318
2060 388,002 294,067 471,327 356,719 63,498 65,007

] Zolol =7 BEYE Fgoleo] ARFA ZEedel
LI FUNAFEE wel oA BEE $£Y9 100 29 140 sigets 2N (ZvA
A108Z (EFA o gt A

,d
b

12 et oX

lo 1% o

3.2.3. ALEX=s L JE}
ol

T *

ol

H o
H
T
=
A=

JRAE) © F7k= vid odike] HelolA g Ax HAF oA ¢4
100%-9] 140 AF3sle FHE Farol|A Fotoll Adeit). </|A 2013.5.22.>) 02 FA G 7,
7, oA Yol 28E = VY] FAE AR BAEEE HIES $U3 o R W
& Ao g 7}4sto] (Park® Lee, 2010) A3t}
4. AU K& F
AZGEY AS BPFoiul(Foi], 243 30]), #229H], 7eAEE 749 & BolMs 4
Zte] FE2 WrolA FASHTE A&l tie Aol 2002 dFE 2013714 SRIAZEY 2EIS
E DBAKHE o]§doz A fejuet 5wl A Aol #g AJE e} Tof mhE gu]ef ok A
4 A8 S Foto] FAEAT

1. 50| F=AH
Fwodule F Fohvle
wolH] = AZHFAEAT x FHE x FHA 10T 7 E 51 (4.1)
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Table 4.1. Healthcare expenses total in western medicine (hundreds million won)

A B C D E F G H i
2274 <3AE A% )
Year = _ o HaAda AasAE AL
i Agzz (¥, (ASFAA A= (2AF)  BER + A% 7E
48 AzAw) A
2002 92 190 125 303 97 112 36 76 418
2006 338 343 330 348 214 195 115 114 792
2010 585 545 495 466 319 254 231 161 1,200
2013 754 749 708 570 464 330 381 190 1,743
Tncreasi
ncrejmg 718%  295% 468% 88% 377% 194% 946%  151% 317%
rate
o o3 sEETt. AZEFALATE 3.129 vyl wef AE3 A 193 s JAsHE=
WA &8N dEA o E7MSES Foto] FASY. &, 84713, 48, A9E 183 JdF
B2, 200295 E 2013G7HAY 199 FERHIRAE 2001d SH7EA R B2l (discount) §F X FH|
£ ¢4ARNE BB o] AAAARA ARG ol FAFALUE B8] vlele) 2, 4
HoAgd Ty AE, 199 438 RE &3St o] &8N dEAd BUMESES F3)
o FHAF 19T FHEFAE RO Ot HF dESA & A st
ALY FRRGARY] o5, = (538 54, x [[1 + EESE). (42)
t
FHEE dS3= RPo 2 Park 5 (2013)0] Aoksl A#E 2 AFYE &2 FQ VECM-LCR
g ARSI |22 Lee2} Carter (1992)7F A|QHs LCE | Al7ke] mh2 APGE ol tf st o
Z23yo 7 WELATARY (VECM)S ARSSH Ao A2k, 7|3, A, J8|1 A= e 1F
$9 o322 N3 vIoz Fael 1Y Folul FA WAL Folua ek TAA A%
WL th2-0] tFoiu| Aol A A H 12} St}

411 QY S0l FA AFFRY AH/EL 20139 7)F, FURG AmH] o] o
o2 g/le] AWt 1 &9 Aoz F 97k ’FE EF dFth Table 4.1 2002d%¥ 2013
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Table 4.2. Disease-sex-age specific prevalance rate (%)

Year Sex Age A B C D E F G H I
2002 <65 0.79 17.52 6.75 51.82 6.20 33.00 4.05 18.24 53.42
2013 1.83 37.05 15.60 59.47 9.94 64.76 7.63 24.45 71.95
Increasing rate (%) 133 111 131 15 60 96 88 34 35
2002 M 65 5.88 43.45 36.27 55.21 15.01 51.13 13.72 22.10 63.63
2013 - 13.28 67.40 67.79 73.00 40.29 85.80 32.04 41.75 89.86
Increasing rate (%) 126 55 87 32 168 68 134 89 41
2002 P <65 0.95 25.39 8.06 64.29 22.08 42.74 7.69 23.52 62.76
2013 2.63 45.38 14.77 71.82 31.33 74.39 12.01 34.03 81.25
Increasing rate (%) 175 79 83 12 42 74 56 45 29
2002 P >65 2.71 57.06 40.54 56.01 14.21 55.63 19.48 26.65 64.22
2013 - 6.60 82.29 74.16 74.98 30.24 89.36 44.55 49.82 92.77
Increasing rate (%) 143 44 83 34 113 61 129 87 44

Table 4.3. Final model for k¢

Disease Trend Cointegration Model
o VECM(1)
VECM(1)
VECM(1)
VAR(1)
VECM(1)
VAR(1) after difference
VECM(1)
VECM(1)
VECM(1)
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Table 4.4. Prevalance rate(PR, %), number of patients(NP, thousands persons), per capita co-payment without

consideration of inflation (CP, thousands won)

Age < 65 Age > 65

Year Male Female Male Female
PR NP CP PR NP CP PR NP CP PR NP CP
2020 2.7 590 1,878 4.8 992 1,424 19.9 673 1,930 104 471 2,196
2030 3.3 639 1,766 6.2 1160 1,333 23.6 1299 1,835 12.7 859 2,648
A 2040 3.3 554 1,655 6.2 997 1,243 23.6 1680 1,740 12.7 1092 3,101
2050 3.3 480 1,543 6.2 854 1,152 23.6 1814 1,645 12.7 1175 3,553
2060 3.3 415 1,432 6.2 745 1,062 23.6 1814 1,551 12.7 1119 4,006
2020 57.7 12,522 83 65.5 13565 100 86.9 2934 199 96.0 4353 332
2030 70.0 13,720 100 76.8 14328 118 96.0 5287 226 96.0 6522 394
B 2040 70.0 11,902 117 76.8 12309 137 96.0 6838 253 96.0 8287 456
2050 70.0 10,300 134 76.8 10544 155 96.0 7386 280 96.0 8918 518
2060 70.0 8,915 151 76.8 9202 174 96.0 7384 307 96.0 8491 580
2020 17.8 3,866 210 17.0 3517 132 76.8 2594 360 85.5 3875 418
2030 19.0 3,725 250 18.1 3370 140 80.7 4444 417 91.1 6190 550
C 2040 19.0 3,231 290 18.1 2895 148 80.7 5748 474 91.1 7866 683
2050 19.0 2,796 330 18.1 2480 155 80.7 6209 531 91.1 8464 816
2060 19.0 2,420 370 18.1 2164 163 80.7 6207 588 91.1 8059 949
2020 61.7 13,400 57 74.2 15356 50 75.5 2549 197 77.3 3506 130
2030 62.1 12,173 60 74.6 13916 54 76.2 4195 269 78.2 5311 179
D 2040 62.1 10,559 64 74.6 11955 57 76.2 5426 340 78.2 6748 229
2050 62.1 9,139 68 74.6 10241 61 76.2 5861 412 78.2 7262 278
2060 62.1 7,910 71 74.6 8937 65 76.2 5860 484 78.2 6914 328
2020 12.2 2,641 317 39.0 8078 101 65.8 2223 294 47.0 2130 350
2030 134 2,630 445 424 7911 128 81.8 4507 309 57.2 3883 474
E 2040 134 2,281 572 42.4 6796 155 81.8 5830 325 57.2 4934 598
2050 13.4 1,974 700 42.4 5822 182 81.8 6297 341 57.2 5310 722
2060 13.4 1,709 827 42.4 5081 209 81.8 6295 356 57.2 5056 846
2020 92.5 20,081 32 96.0 19879 21 96.0 3243 68 96.0 4353 64
2030 96.0 18,813 33 96.0 17910 19 96.0 5287 65 96.0 6522 75
F 2040 96.0 16,320 33 96.0 15386 18 96.0 6838 63 96.0 8287 87
2050 96.0 14,124 34 96.0 13181 16 96.0 7386 60 96.0 8918 99
2060 96.0 12,225 34 96.0 11502 14 96.0 7384 58 96.0 8491 111
2020 11.0 2,385 178 16.0 3308 91 49.6 1675 371 71.9 3261 607
2030 12.7 2,495 183 17.9 3342 98 60.2 3317 546 88.7 6027 954
G 2040 12.7 2,164 187 179 2871 106 60.2 4291 720 88.7 7659 1,302
2050 12.7 1,873 192 179 2459 113 60.2 4635 894 88.7 8241 1,649
2060 12.7 1,621 197 179 2146 120 60.2 4634 1,068 88.7 7847 1,997
2020 29.0 6,296 28 41.1 8513 26 57.9 1954 111 66.7 3026 99
2030 31.6 6,187 29 45.3 8446 26 67.5 3714 105 77.3 5251 76
H 2040 31.6 5,367 29 45.3 7256 26 67.5 4805 99 77.3 6672 53
2050 31.6 4,645 30 45.3 6216 27 67.5 5190 92 77.3 7180 29
2060 31.6 4,020 30 45.3 5424 27 67.5 5188 86 77.3 6836 6
2020 82.1 17,824 169 94.2 19502 166 96.0 3243 395 96.0 4353 505
2030 87.1 17,064 229 96.0 17910 221 96.0 5287 552 96.0 6522 745
I 2040 87.1 14,803 289 96.0 15386 277 96.0 6838 708 96.0 8287 985
2050 87.1 12,811 350 96.0 13181 332 96.0 7386 865 96.0 8918 1,226
2060 87.1 11,089 410 96.0 11502 387 96.0 7384 1,021 96.0 8491 1,466
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Table 4.5. Projection results for sex and age-specific total co-payment for healthcare expense in western medicine
(hundreds million won)

NPS NABO
Year Male Female Male Female
Total Total
< 65 > 65 < 65 > 65 < 65 > 65 < 65 > 65
2020 155,376 111,369 158,736 177,342 602,824 151,208 108,381 154,478 172,585 586,653
26% 18% 26% 29% 100% 26% 18% 26% 29% 100%
2030 243,996 311,974 240,382 524,366 1,320,717 230,854 295,171 227,434 496,123 1,249,582
18% 24% 18% 40% 100% 18% 24% 18% 40% 100%
2040 306,983 576,951 292,373 1,047,806 2,224,112 286,335 538,146 272,708 977,332 2,074,520
14% 26% 13% 47% 100% 14% 26% 13% 47% 100%
2050 370,152 858,796 342,553 1,662,479 3,233,979 333,223 773,117 308,378 1,496,619 2,911,337
11% 27% 11% 51% 100% 11% 27% 11% 51% 100%
2060 439,374 1,167,404 404,022 2,263,818 4,274,619 369,113 980,721 339,414 1,901,805 3,591,053
10% 27% 9% 53% 100% 10% 27% 9% 53% 100%
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Table 4.6. Projection results for disease-specific total co-payment for healthcare expense in western medicine

(hundreds million won)

Year A B C D E F G H I Total
NPS 85,612 78,031 67,543 43,839 53,891 27,425 58,717 16,104 171,660 602,824
2020 NABO 83,316 75,938 65,732 42,663 52,446 26,689 57,142 15,672 167,056 586,653
14% 13% 11% % 9% 5% 10% 3% 28% 100%
NPS 170,582 158,902 154,973 82,841 126,028 41,738 194,114 27,548 363,991 1,320,717
2030 NABO 161,394 150,343 146,626 78,379 119,240 39,490 183,659 26,064 344,386 1,249,582
13% 12% 12% 6% 10% 3% 15% 2% 28% 100%
NPS 244,731 248,274 273,623 137,474 208,340 56,779 398,002 33,903 622,985 2,224,112
2040 NABO 228,271 231,575 255,219 128,228 194,327 52,960 371,233 31,623 581,084 2,074,520
11% 11% 12% 6% 9% 3% 18% 2% 28% 100%
NPS 313,117 342,153 405,763 200,304 296,826 70,999 647,461 35,063 922,293 3,233,979
2050 NABO 281,878 308,018 365,282 180,321 267,212 63,916 582,866 31,565 830,279 2,911,337
10% 11% 13% 6% 9% 2% 20% 1% 29% 100%
NPS 372,878 435,667 538,997 268,455 386,585 83,811 910,444 32,585 1,245,196 4,274,619
2060 NABO 313,251 365,998 452,804 225,526 324,765 70,409 764,853 27,374 1,046,074 3,591,053
9% 10% 13% 6% 9% 2% 21% 1% 29% 100%
Table 4.7. Total healthcare expenses in dental and oriental medicine (%, thousands won)
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Male Prevalance rate 37.7 39.2 40.5 41.5 42.8 434 439 445 449 464 46.4 489
Co-payment 57 59 62 66 71 73 75 81 86 94 100 111
Female Prevalance rate 429 44.6 45.8 47.0 482 489 496 505 51.0 53.0 52.6 552
Co-payment 64 67 72 " 83 86 89 97 104 115 124 136
=g 21%E A Ao FALAT
LF7N1E T, AA B Fojnle] thRES AAsks oy o Selnt 93 9@ A9 BRE 53l Al
TRetelon, 1 8 271 Folu] FAE A" A 5 flo] AEET ERSit
4.1.2. X|2t S oty =
A9 g ol wlge Jleed, AEE Relshd g 980 34 199 FURY AEuE
AstAch Table 4.761A4 B 4= 9] 2002'd7H 2013d7kA] FH&2 ofAdo] Fdell vlsf 1 3
2HE 2o Eg Heck
A7 2 3ht o 2 )l e S8LS A5 98 ) upRslx] dbH e g VECM-LCEES A}

&t Aot A9y A RS g oA Attt e FAE FEFANAL} vht
212 2023 A7HA] Bl ot &S ARSI e 20239 o]F FHE FA7AHE 3Tk Table
4.82 X3} 2 ol A AR FHE, 197 ¢ E2g A8y a8y & £ug delt)

20019 71EEVIR AS E7FRA A 84 109 €5 3R JA8HE 2020 d ool 1279H
4, @40 10T PP R o] o Eokoy, FHE IA] Ao] Gl vl ¢ 6% 71 =2 2L
2 FASEUY. BEIMSES FAY 7S AR 5 GAdel die & v R e Iz 20204
226,393 9, 2060d 13 32329 9o & FAHCH, oo thst F T B ASHE 2020
3% 754991 9, 20604 20% 191499 Yo7 FAF )
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Table 4.8. Projection results for dental and oriental medicine

Prevalance Number of Per capita Total co- Total co-
Year rate patients co-payment  payment (NPS) payment (NABO)
(%) (thousands (won) (hundreds (hundreds
persons) million won) million won)

2020 58.820 14,763 101,322 26,393 25,685

2030 63.275 15,885 135,981 50,233 47,527
Male 2040 63.275 15,264 170,639 75,299 70,235
2050 63.275 14,178 205,298 102,576 92,342
2060 63.275 12,925 239,956 133,232 111,926
2020 65.351 16,495 129,012 37,549 36,542

2030 70.041 17,826 177,314 73,506 69,547

Female 2040 70.041 17,272 225,616 112,656 105,079
2050 70.041 16,123 273,917 155,635 140,108

2060 70.041 14,587 322,219 201,914 169,625

Table 4.9. Total healthcare expenses in Pharmacy (%, thousands won)
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Prevalance rate 74.9 73.7 755 76.7 77.7 784 80.1 809 &81.0 834 84.0 84.0

Mal
ae Co-payment 90 100 111 125 143 156 165 180 194 215 203 209
F 1 Prevalance rate 83.7 825 83.7 84.6 852 855 88.1 87.6 878 91.0 91.3 91.1
male
¢ Co-payment 101 110 122 136 152 165 172 189 203 230 217 220
4.1.3. 95 FH FF9 FHES AFAA dEe 7 Hkth Table 4.9&

3} =
= RS =
kT HET 1919 AN ARS ANKAT FFE) FYES T2 9571 Bel w3 4TI Bk
Table 4102 k9] 948, 1919 $8 $93 A5l 5 $3 FAS Avjolth. okze] 29
FAE A7 R BPoAel TAAR PE R ST AP, AP TRS 4 ghglon], 2y
2 53 28 389 20239 olF FAAIL oSG 19T w4 Feul 202090] oF 19
9] Aol 1 Fol7} wmlsrh. Ea, F FUTAAE T w7l Hlsh AR Aol FEeA

A ookt

st7)Hct FAA Q40f ol syl ot (Parkt Lee, 2010), & =
37h okar stk =R A7 A3e 54 7HAA ol Al H
Zhe o glol 54 7497k Fol obd AZRY A Jd7E HEeher B
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Table 4.10. Projection results for Pharmacy

Prevalance Number of Per capita Total co- Total co-
Year rate patients co-payment payment (NPS) payment (NABO)
(%) (thousands (womn) (hundreds (hundreds
persons) million won) million won)

2020 92.0 23,094 158,957 64,772 63,035
2030 95.5 23,985 173,672 96,872 91,655
Male 2040 95.5 23,047 188,387 125,522 117,079
2050 95.5 21,408 203,101 153,226 137,939
2060 95.5 19,516 217,816 182,609 153,408
2020 96 24,231 168,472 72,030 70,098
2030 96 24,432 183,807 104,439 98,814
Female 2040 96 23,673 199,141 136,291 127,124
2050 96 22,098 214,476 167,027 150,363
2060 96 19,993 229,811 197,381 165,817

Table 4.11. Projection results for health screenings cost (hundreds million won)

Year NPS NABO
2020 10,041 9,997
2030 10,044 10,001
2040 9,636 9,603
2050 8,955 8,903
2060 8,133 8,069

Table 4.12. Projection results for operating cost and other expenditure (hundreds million won)

Year Operating cost Other expenditure
NPS NABO NPS NABO
2020 9,424 8,825 14,485 13,430
2030 16,718 14,063 25,697 21,402
2040 25,963 21,253 39,906 32,343
2050 38,802 30,720 59,641 46,750
2060 57,437 43,187 88,283 65,723

5 gl ] b
=gne} HAF FEF0] 2E = VeSS FAEY ¥EAFASES NIt T 2] AY
sttt Adste] B m=Roie BEASHTES ARSIt HEdadsES] #4999 NABOZHY
o whe} A8 AFE Table 4.120)] AA3FATH
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Table 4.13. Error in expense projection

Error Error rate for
Year . Error rate
(hundreds million won) benefit payment
2011 271 0.07% 0.08%
2012 13,144 3.36% 3.50%
2013 24,683 5.98% 6.22%

Table 5.1. Comparison of projection results for the income (thousands million won)

U-shape dependents rates Constant dependents rate NHIPRI
. Gover Total . Gover Total (2015
Contri Contri
. nment Other Total (2015 cons . nment Other Total (2015 cons (constant
butions i butions i .
grants tant price) grants tant price) price)

2015 43,917 6,148 2,559 52,624 52,624 43,917 6,148 2,559 52,624 52,624 49,392
2020 60,978 8,537 3,083 72,598 62,020 60,978 8,537 3,083 72,598 62,020 55,764

I; 2030 114,366 16,011 4,103 134,480 87,162 114,366 16,011 4,103 134,480 87,162 57,879
g 2040 159,426 22,320 4,953 186,699 97,343 176,607 24,725 4,953 206,285 107,555

2050 204,800 28,672 5,692 239,164 102,295 247,793 34,691 5,692 288,175 123,258

2060 277,144 38,800 6,350 322,294 113,086 336,662 47,133 6,350 390,145 136,894

2015 43,027 6,024 2,552 51,603 51,603 43,027 6,024 2,552 51,603 51,603 49,392
N 2020 57,425 8,040 3,078 68,542 59,529 57,425 8,040 3,078 68,542 59,529 56,691
A 2030 97,170 13,604 4,055 114,830 77,826 97,170 13,604 4,055 114,830 77,826 60,524
B 2040 131,746 18,445 4,989 155,179 85,821 145,810 20,413 4,989 171,212 94,688
O 2050 163,615 22,906 5,832 192,353 90,419 197,652 27,671 5,832 231,156 108,659

2060 210,048 29,407 6,501 245,955 101,636 254,799 35,672 6,501 296,972 122,717
NHI 2015 40,671 8,134 587 49,392
PRI 2020 53,775 10,755 745 65,275
(2010) 2030 73,622 14,724 954 89,300

oo & oM & FollA 2AE AEFATEE S
717ke1 20022 zo1owa}zu g 2 198 TRy
A ABERE &5 53, olF 2% 3
sto] & E=wollA AAl Al A0 ©]83 VEC
AFebd/d S v E ) gk
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o] F AE T 22 Yo F6%holth FF 3 ool 9lof 6% WLz A2 eAES Hof, & AT
oA Al&FA°l ©] &3 VECM-LCEH 9 F&4< 0.5¢ o|FA+F g 2P o] Adsirta a3l

o}.

o BE ITE A5 12 T X852
BHE o] &3le] 2011d%E 2013d7}
¢ B3 FANE AA A& v

0.5 o]FATBEEFEY

5. 14Z2e ME5Al bl

2 o Ae 3% ¢ 4FoA 7 FEEE FAE AFEY £ @ AEHS A olF V|FEeR
20603712 AZEF APFAE FASATE 3 B =RoA o]&d FANHIA AAE 7129 AF
A 9@ A3} (ParkT} Lee, 2010, ©]3F NHIPRI (2010)) <} vl a sttt

Table 5.100= & Aol £ FAX 2} Park} Lee (2010)049] 94 FAAE
AFo A FAF Y Mo] 2030 d 1142 82962 YU(NABO 7H4) 2 134% 48029
2 AR IRZAATAANA FAE 89x 30042 9H T} =7 FAE Aot 2015»1 297
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Table 5.2. Comparison of projection results for the income (thousands million won)

Benefit Operating Total (2015 NHIPRI (2015
Year Total . i
payment cost constant prices) constant prices)
2015 51,118 1,795 52,913 52,913 54,168
2020 81,361 2,391 83,752 71,548 69,360
NPS 2030 165,581 4,242 169,823 110,069 88,812
2040 268,352 6,587 274,938 143,350
2050 382,140 9,844 391,984 167,660
2060 499,789 14,572 514,361 180,479
2015 50,582 1,744 52,326 52,326 54,168
2020 79,201 2,226 81,427 70,719 70,514
NABO 2030 156,713 3,547 160,259 108,616 92,870
2040 250,364 5,360 255,724 141,426
2050 344,099 7,747 351,846 165,392
2060 419,990 10,891 430,881 178,053
2015 52,927 1,240 54,168
NHIPRI
2020 79,753 1,438 81,191
(2010)
2030 135,093 1,933 137,025

Aol 7k Lhe ol A WA, Table 32914 AFE 7HAAH = FAPHe] Fo wWgoln, F
FYFAPEY Aololth. FAATANAL AU B, A HPR ¥
LuAzo] 23] 48 GDPS R/ MFE o] §35te] AT LA Yt AARFES A
3131, AW GDPE OECD AA| A% 42%] (2010132020 4.9%, 202113-2030d 2.5%%718)S o] &3}
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Table 5.3. Comparison of projection results for the Fiscal balances (hundreds million won)

NPS NABO
NHIPRI
Year (2010) U-shape Constant U-shape Constant
dependents ratio dependents ratio dependents ratio dependents ratio

2015 —47,756 —2,896 —2,896 —7,229 —7,229

2020  —159,155 —111,534 —111,534 —128,843 —128,843

2030  —477,248 —353,425 —353,425 —454,295 —454,295

2040 —882,393 —686,531 —1,005,442 —845,112

2050 —1,528,208 —1,038,090 —1,594,935 —1,206,907

2060 —1,920,662 —1,242,162 —1,849,257 —1,339,093
AEE AAATAL AQ BAYSES TS vel £ Aol HAF FYFe] £ g
A%e FASE dlol HEAFASEL Hste] 2 Zo] AT BS] YR AFASELS W
e,
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Table 5.4. Comparison of projection results for the Fiscal balance calculated in 2015 constant prices (hundreds
million won)

NPS NABO
Year NHIPRI This paper NHIPRI This paper
(2010) U-shape . Constant . (2010) U-shape ' Constant .
dependents ratio dependents ratio dependents ratio dependents ratio

2015  —47,756 —2,896 —2,896 —47,756 —7,229 —17,229
2020 —135,963 —95,282 —95,282 —138,226 —111,900 —111,900
2030 —309,325 —229,070 —229,070 —323,457 —307,901 —307,901
2040 —460,069 —357,949 —556,051 —467,382
2050 —653,645 —444,012 —749,730 —567,330
2060 —673,921 —435,849 —764,167 —553,352

2 st 3 RepEel 20304 ol F Ux}wz Wgthe 7 A Mgstel 2ASA (Moon 5,
2012). IR FE P YA 5 FA B3 S RFE UAYG 7P A IRFE %A ga A A
of W3 WhE SEE Fastdnt. 92 2ARE Pl AR BE, AR B
= ASELATIA} Sorl, ALY YAGTANN DACDPE ol fojol 2AD Yelaie) 95
DFLEL ol §te] REAAL FASE o] FelHoleh HTdtel B =RolNE BBYF
2 AT, ReUA S BRYTUGER SAUTL S Aol st o
wkejate] 4]

[

o

17

z n&;L'

o, opf

o 1

r% g li T t}g
ald e ]
4 i
[t

)

o]

it

o

ofo

ok

Q

Jo

ok

o

5

i HN

o}ﬂ}lt —{>'
>

R

olX
N
T
2

o
B>
)

A
ro
B3
o
4y rlo
N

AL D3] 9} 3] ARG A NA 7HF 8 AAATE AR st FAS AR,
FE 7HS AE st ol whet AARA 2ol 7t AR T BT AR AL
ARZ o Az} AA 2030do|= oF 35Z 452 9, 20609 1202 Qo
402 AA 70 H)ol] o] E AR FAF AL

30 @ M1 Moy

it o H
B
i
4
N
ol X
g

o r& 2

)
—Hz
;11

>
5
o
N
g
[T
3
N
o
ot H
2
o
‘2

References

Choi, B. (2003). Effects on the social insurance financing according to the change of population forecating,
Korean Social Security Studies, 19, 97-115.

Committee of the National Pension Projections (2013). Fiscal 2013 pension calculation, Long-term financial
projections of National Pension, National Pension Fund Management and Improvement, Ministry of
Health and Welfare.

Johansen, S. (1988). Statistical analysis of cointegration vectors, Journal of Economic Dynamicsand Con-
trol, 12, 231-254

Kim, W. (2009). A study on the projection of long-term expenditure on health care, Journal of the Korean
Hospital Association, Jan/Feb, 93-102.

Kosis http://www.kosis.kr



682 Yousung Park, Haemin Park, Tae Yeon Kwon

Lee, R. D. and Cater, L. R. (1992). Modeling and forecasting the time series of U.S. mortality, Journal of
the American Statistical Association, 87, 659-671.

Moon, S., Yoon, Y., Kim, K. and Na, Y. (2012). Revenue and expenditure structure change according to
demographic shift, and countermeasure, National Health Insurance Policy Research Institute.

National Health Insurance Services http://www.nhis.or.kr

Park, I. and Lee, D. (2010). Study on health insurance long-term fiscal outlook, National Health Insurance
Policy Research Institute.

Park, Y., Jang, S. W. and Kim, S. Y. (2013). VECM-LC model for forecasting mortality in Korea, Survey
Research, 14, 19-47.

Park, Y. and Kim, K. (2011). Time Series Data Analysis using SAS/ETS I, Free Academy.

Said, S. E. and Dickey, D. A. (1984). Testing for unit roots in autoregressive-moving average models of
unknown order, Biometrika, 71, 599-607



Financial Projection for National Health Insurance using NHIS Sample Cohort Data Base 683

A
ra
i
N
C
ool

cnetisty SAHSY Po{tsty AN A
(20154 62 29 T, 20154 72 9 £, 2015 72 9 AHEH)

20026%& 2013%}11 %mﬂﬂiﬁd FEISE DBE °|83te] 4& 2 Asvle st TAA 23S
B3 et AAGEe] Wil gk bl =
2060 37kA] FA STt
A& FACE AZEPIY T2 IFTE DBES o|gdte] 4L 9 3

LCEEgE 1 °l
a3, 2, A4l
Azt
9] FAE 193 £ g F o] v 7Hge) AT T Al we) AR E WA F o] FRGE A}
Aol 2AFIL, A& FANAY nt7IA 2 FA| AFe] Wl tiet o2 7] AR S st HE FARE
Salh. 2 AF AZEH AR AR 20150 E¥ZEA S 2 20300l 20302 A, 2060 d0l= 40702 He] 2

|-Jr
o —
S
oft @

FQ80|: 122, MYFH, ELISE DB, RYE,

FE

& Zlgd|, VECM-LC 2%

o £E T AAE 2034 AR AdoE FTATARY A0 wol 88 7Y (NRE-
2013S1A5B8A01054750).
LR AR 2L (136-701) A&A] AR bz 145 v 3ty FAAF 4. E-mail: tftykwon@gmail.com



