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Abstract

Korea Health Panel (KHP) data and Korea National Health and Nutrition Examination Survey (KNHANES)
data are collected by self-assess and self-report for individual’s health status and medical use. Previous
studies have claimed that the reliability for prevalence rates and health life expectancies obtained from these
data should be validated. National Health Insurance Services in Korea recently released a sample cohort
DB that contain all data related to the use of medical facilities for all entire Korea citizens. It has been
shown that disease-specific prevalence rates calculated from these data are representative and reliable for the
entire population. In this paper, we evaluate the reliability of prevalence rates derived from self-reported
data such as KHP and KNHANES by comparing to the prevalence rates from the sample cohort DB. We
found that both KHP and KNHANES underestimate prevalence rates and in turn overestimate health life
expectancies. Moreover, the general trends of health life expectancies might be distorted (except for the

sample cohort DB) because of sampling and non-sampling errors.
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8E AT (prevalence study)& 2% 938, B8 59 Shadto] 7|2 At ZF Ao EHBJ r
HES =< uf Aol #3 A 89 B o X5l FR3 HEE AFsH, o2k #¥sto]
ojm| of2] FofellA oJ3ta 5ol FyH o] ot (Kim 5, 2005; Hur 5, 2008; Kim 5, 2013) =
g AT # ofyet FHE AFE Fot] SUHAAEIS 22 @9 AeA A i A =T
T Q3 HAogRel #d w7t AAFH S5 A2 = AUtk Laslett 5 (2012)2 AkS] A A
A, BAA SN A 7IA-T AHE AFety] 8] FHES MRS FUd T4 FeAd o
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Table 2.1. Summary of sample cohort DB (NHIS) (unit: thousand people)
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Male 513 509 508 508 501 510 501 500 501 503 506 507
Female 512 508 508 508 501 511 500 500 501 503 506 507
Total 1,025 1,017 1,016 1,016 1,002 1,021 1,000 1,000 1,002 1,006 1,012 1,014

B RS F59om F4so] Itk 290AE vl B4 AHgEHE RE B8 (TR REE DB,
SR A PR, B 2GR thstol ARBHYTh gAML FNAFGFRA Teln
Jesd 2ARTE 23 4987 1 A 40] 438 REIEE DBRYE 28 982 Wasy
b 4 TE ARRYY T3 A47105 S wastel elstgon 54l 22T FF 7
2 ANt

2. AZF20) 23t GlO|E]

B oA RRAFE DB thse] 2oFekn 0|9t wwrh ol B FuAYIFRA AR} BT R
sz Ao ete] kel ek @k 1w 7 AR MwE AT TR o)
of =2] 5t} e

. 23735 E DB(sample cohort DB of National Health Insurance Service; NHIS)
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= 97 T SAS L8 B3U E e ) FURASLIE T 5 50 A
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Table 2.2. Summary of Korea National Health and Nutrition Examination Survey (KNHANES) (unit: person)

4% cycle 5t0 cycle 6P cycle
2007 2008 2009 2010 2011 2012 2013 2014
Male 2,097 4,370 4,843 4,115 3,867 3,634 3,645 3,385
Female 2,497 5374 5,690 4843 4,651 4424 4373 4,165
Total 1594 9744 10533 8,958 8518 8,058 8,018 7,550

Table 2.3. Summary of Korea Health Panel (KHP) (unit: person)

2008 2009 2010 2011 2012

Male 10,416 9,359 8,725 8,301 7,708
Female 10,867 9,794 9,160 8,734 8,164
Total 21,283 19,153 17,885 17,035 15,872

2.2, FUAHUAULAI(Korea National Health and Nutrition Examination Survey; KN-

HANES)
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Table 3.1. Prevalence rate for over 20 years old Korean (unit: %)

2007 2008 2009 2010 2011 2012 2013 2014

NHIS 7.9 8.7 9.2 9.3 10.6 11.1 11.7
. KHP 4.9 5.2 5.8 6.3 6.2
Diabetes
KNHANES 5.7 5.5 5.8 5.8 6.4 5.8 7.1 6.3
KNHANES M 7.9 8.3 8.2 8.5 8.8 8.3 10.0 9.2
NHIS 15.4 17.0 17.9 17.8 19.5 20.2 20.6
. KHP 13.0 13.6 15.3 16.3 15.9
Hypertension
KNHANES 13.6 14.9 15.6 16.5 15.8 16.4 16.2 15.6
KNHANES M 20.5 23.0 29.8 29.8 26.5 26.7 25.7 24.3
NHIS 3.7 4.0 4.2 4.2 4.5 4.6 4.7
Heart KHP 1.6 1.6 1.9 2.1 2.0
KNHANES 1.4 1.4 1.2 2.1 1.7 1.6 1.6 1.5
NHIS 2.7 3.3 3.4 3.4 4.0 4.1 4.2
CVD KHP 1.6 1.6 2.0 2.1 2.1
KNHANES 1.2 1.1 1.0 0.7 0.9 0.9 1.5 1.2
NHIS 2.2 2.6 2.8 3.0 3.3 3.6 3.9
Cancer KHP 1.8 2.0 2.5 2.7 2.7
KNHANES 0.6 1.0 1.0 1.2 1.4 1.3 1.4 1.9

CVD = cardiovascular disease.
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S eeeus KHAIESM e KHANES e HS caeeas KHANESH o« KHANES

(a) Rates in each year (b) Rates in each three-years survey cycle

Figure 3.1. Trend of diabetes prevalence rates (over 20 years old people).

Table 3.2. Preference Rates of KHANES M and KHANES (unit: %)

. 4th cycle 5t cycle 6t cycle
Disease Sex Age
NHIS KHANES M KHANES NHIS KHANES M KHANES NHIS KHANES M KHANES

M 40-44 5.1 6.2 3.1 5.5 5.3 2.4 6.0 8.3 2.7
Dia- 70-74 26.5 17.1 12.7 30.3 21.0 16.9 33.8 26.4 19.5
betes P 40-44 3.0 4.4 2.3 3.2 3.8 1.3 3.7 4.1 1.7
70-74 27.1 21.1 18.0 314 21.5 19.0 34.4 27.6 25.3
M 40-44 8.4 25.5 8.4 9.2 28.1 7.5 9.5 26.4 7.6
Hyper- 70-74 50.5 52.4 39.2 55.2 52.9 43.3 58.6 58.6 47.0
tension P 40-44 5.0 10.5 4.9 4.7 9.9 4.3 4.5 6.5 3.2
70-74 57.7 61.2 49.9 61.9 67.3 57.1 64.8 58.9 49.5

o o = e Qe aeln g 9 A ¥ ARZH 37 ek 2 Helxm
Stk olef @ Foll Wdol B wl, FWNAGIFRAE 74 24} 7|58 BRFEE] ARFA e #A
7 AE ol SEY AADE FARAC glol Figure 31004 A A% 2L FHE T

245349 WEz Ve gk
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Table 3.25 F3to] AAzA ZAT FHES AR 2AT FHEY Aole ADLL+F 2
2]aL ool Hlsl ‘/‘”‘44 Aol 8§ 32 & 5 Aok AR 2A% EE0] AEAE] 2AT
FraEol Wish 40-44419) Z5- oF 2.7ul), 70-74A419] Z- oF L.2wl7beF 7l om, FAde] A oF 2.3u),

o]/3¢] A% <k L.7uj7k=F Zich

o A1 Bl S 2 310

£ S11 299 A4 B QA3 Rohn 258 £9 AL 37

Slov, BEE SR AT AY, AT Aokt vk AUt A AR e B

290l SRS B 39 & B

olgfet AV H ARE T3 FHEY FaFAIALL vttt F3E FA| 7L oYt} Shenker

5 (010)% A7FSH AR TSl NHANES Anzie 7o §9%cl 4409 ARz 73

FHEN ¥E F2FAHHG S 2 v} ok E3 Crossley £} Kennedy (2002), Buratta2l Egidi (2003),

Cambois & (2007)2 o]# & S A7t SHA] 54300 wet thE S5 Hl #f it

Table 3.28 E3)] 913t & t}= AL vz d 2 Aol 4044419 By 18 & o
2R E 5 S EO vs] 7 Foh FH3th= Holth. £, A2 APl

o] ZAel gt n¥Y FHEY AT A=Tt Atk o= IA dRE vkel Dol FRIAGIY

A7hseh 9Pk A TS 2 Fuedsl AReAsE 2ol o daael e s 2 o)

o N P
AT 5 Y Ak olef@ o F wEe] 40444 04T A TELY AP, BE 24
Aol SRAR 2T FHE FPARA /12T FYERT 2308 FRATTES) FHED 1)
29e ¢+ an

FrzEd o5 427 FRET o Bzl o
A7z Ate Ao} VAR o B ALl €3 &
% S ik e F R A FEAhe Pel 24} AR 2
sAen Ass] AEA 20 $AES ) DU BvAEAd oIt RS
ZAt vis) ERIFTES} FALS 3
£I5E DB} uld AT 24E dedslel A B
BAS AMAT e oo W AFALAY TA
AshAc). Table 23000 AN w5} 2] oz =)
A U EEFAG] T0.56%00 BB olelF TR
2] u}R (household sample loss)+= 33 94 O ZE vldstR] Bat AWl A 2219 Z71E o]
o]Zt}. Table 3.19] A37}S HH, -ﬁ—%‘%g} HAarFEH Axs G A4S 20089 3.8%0A] 20121
5.0%2 A+ ATl Atk 53] 7FF H T AR 2011904 20129 Abel] B FHEESY ST
e o Fof| sl gl mad E 259} Ao 482 £ Uk

2 Bl nolY ARE HEFE B AN UEEUE FINLE gl 8 FUALe 28
g 4 9 Ago dEAL 2olslo] Ak, =
3 EA12 B ety 9lou} NHISSF KIHASA (2014)
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Table 3.3. Disease, sex and age group specific prevalence rates calculated from KHP and NHIS (unit: %)

N G A 2008 2009 2010 2011 2012
1sease X 98° "NHIS KHP NHIS KHP NHIS KHP NHIS KHP NHIS KHP
e 4041 30 02 31 04 30 05 34 1.0 34 1.0
, 7075 274 151 289 147 281 17.7 328 191 334 189
Diabetes
0w 51 11 53 14 51 18 56 18 59 19
70-75 268 155  27.8 166 275 19.0 311 209 323 211
o 4041 51 05 50 06 47 12 18 L7 146 19
, 7075 59.1 42.6  61.2 450 569 510 641 532 646 51.2
Hypertension
0w 85 24 89 3.0 89 41 93 55 95 56
7075 51.0 345 529 369 517 413 562 43.1  57.6 44.2
P 4044 20 10 21 09 22 16 26 20 28 2.1
7075 51 4T 55 5.4 54 7.0 63 7.4 64 7.9
Cancer
0w 11 ol 11 01 13 01 14 01 15 02
7075 102 41 112 38 107 63 121 7.3 125 73
P 4044 11 00 11 01 09 01 1.0 01 09 02
_ 7075 135 6.4 142 72 134 93 153 90 153 84
ear
y 0w 18 00 18 00 18 01 18 0.0 17 03
7075 146 44 153 53 153 70 159 7.6 160 8.0
e 4041 07 00 07 00 07 00 08 0.1 08 00
VD 7075 137 5.6 146 60 138 70 1566 7.7 157 6.9
y Y04 09 04 09 04 08 03 10 00 10 03

70-75 14.4 4.9 14.5 5.0 13.7 5.4 15.7 5.4 15.2 6.5

CVD = cardiovascular disease.

o1& 21317] 9)5ke] Table 3.30] D88, A Te)n APd o whd vloleo] 9@ F3EY BE
DEEAR 2AG FBES @ P AHE ARG BE AP0 o231 ARE FIES Fa
2453 982 ¢ 5 Yok EE P 1A S B AWNLSS 2ol el wsto] of
4e] A9l HadA A7k o Ao et ek

A ATl G IFEE A Gudt nge] F99) vwste] fEe] Ao e
AW AR o AFAH, YRR RS FeRY At 2 RA YL B 5 Uk 5
3 ATACE B AT 404449 X BEART 4FABY A9, 2AE ER el HHA B
YE 2954 o FYES AEY £ gt 497 ole 3 BEHoz Yehge & 5 gtk o6
A% AFZH 4B SN P8 ARE A9E BHLAE HAY 5 gge] AYschn s

] A

Sl 23d 2AHE AR Z1AT 2A BRRAY 2L 01§ R ATE ARE AF
o W A% WA e A9, S, A2 of

skal ot | T kE o]gol tisiA 719e
Hzd 5 e A= dAZAPY (diary method) o] o] 8= 1, o] 5 Faf 1d T BE J5ol§ A}
25 AT 5 AN Aol dig AAgvke g Azt s duelEE TR o, AP B9t A
ZHo g olg AR A BARe] TFFTE o] Z2 AR SN FEHOE JF vmF ATt
sty sdxate] EAQ ASHE SHl 3t # (respondent burden) wjZol| F3HE] St
skal 8

o &8 vl &R 2 A7} 27187 D} (Kalton 5, 1989).
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ES N = DEE EIERESREEE

< of thate] LA7ZF B2 wEE 2AE A Pshes Hd =
Ae gRor 239 JMAE A

vl 9|27 Bl gl e o F St AA A (FE A1%)

sfefof @) o= Q% o EAT o § AR AAoT A% FEH SHh(tclescoping), W= S
al =

o

rLorfe
r\l

H(omission) ]l o]t B]EF 27} BAYSA HT) TlEo], ¥ AZRE T WHEHoR T2
o] thgalof sk sd AL 544 oA S ol 43S w2 3 (panel conditioning), YH&
AMZ Q18 Bedgte] &gk FREH AWV 49 §l S H(respondent burden) 231 ZARC Aol sid
Z3FHE 7|3kl et S AR Fo] gt rhe/dol W2 2 A (time-in-sample-error) 52 7
2pe] MY of71& & Tk (Bailar, 1989; Kalton 5, 1989). ©]¢} 22 WA e F&ol thak A}l
AT ZFE g vxF] A 2 wiiel oy dd 2AX = AARZ oln] ket I
FEZAH(rotation sampling design) *HE =3k Ut} (Bailar, 1989; Park 5, 2007).

it [‘-]U
fo 2 B ot of

4. AZ7|t1+Y

7o) A2 RE 42D FHEY Aol d1F Aol AelA ok A= sl 717k ARTIH4E
Bl glo] Aol 2 MAAITE olo] R ol FUAZYLEA, AN YRA 287 BET
DBoll 2A% 498 AR/ |th4H e £ o2 lawste] o siaA weh.

3t EHl R E5S ot A 7o r, ARE ToH
oAl Ao g o] ofZ 717h2 A& 3 7|7k 7 Aot} (Jung, 2012).

e

_?1_:

ol
o Mt o m

N

o
> o
e
X
i
(r
1o
—
X
i
Jo
ok
0l

flo =

lo ™ o
ol
N
R
>
o
p
N
=
Lo

Ake} oRgie] Ajol7k WA 4 & (Park 5, 2011)& £}
7ol =S S WA o] A (4.1)S o8t AA] ARAPGE(M,)S AHEE () & W3S
o},
nM, _
qx TS (n— A, for x =-0,...,k. (4.1)
ojuf, z = 0|9
. if M, >0.107,
Male: A, — 0.330, 1 > 0.107
0.045 + 2.684M,, if M, < 0.107,
. it M, > 0.107,
Female : A,, = 0.350, l 2 0.107
0.053 + 2.800M,, if M, < 0.107,
Jgld z=1,...,k— 101 A, =n/20|t}
olal QAW AE(M,) S BAR ARE AEo|L, kit A AUIE 5, Te)D ne AR
e e 99E 2 =8odAe k=207 n =5AIZE 3ttt AALEE(q.) 2AlY AFEl o + nAl
of £2e7] A Ae SHEe s, sAIA o+ nAl Abole) TOIA S TEE (B4 109)
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o &R = F AR o] HEE AYHnt (Parkd} Kim, 2011). 22]3 o7]A 4,2 T9717H
nd Apolol]l AP IS ETF FFH o7 A= 7|7 o v] sttt

52 2 AN x4+ nAI7HA Y] APLES AMESte] S A7 Y AFER =9 AER (1) E
ettt o714 aMe A2 5 T w AFE-2 100,000 02 sttt 283 gAY SR} £7F
x4+ nAloll o]271742] Aolrks A £ FAW (L) E o T 4 (4.2)° whet 7|t (ex) S
=2 4 9tk 53] 27 0 wle] 7ol 8-S 714 (life expectancy)o]gkal ST

olw) Aol A2 LA, I

L 100000, for £ =0,
e 1-ge-n)ls,, forz=1,....k

olaL, zAlelA Y] FUdF Lo

log1+An (lo —lag1), for x=0,...,k—1,
L, = lo
{ E7 for z =k
ot
AdelRe 7o Qe FAT vsd Plew AR USEE £28 4 drh A deue
st e A G LA E] (single-state) 2T tHYE] (multi-state) FZHLz2 Us 5+ ATt
(Newnan, 1988; Rogers %, 1989; Davis 5, 2001). & =&+ 4] (4.3)°] AAIH Sullivane] T
AR HEHE 8 AR ES & Aoltt (Sullivan, 1971).
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Table 4.1. Sex specific diabete-free and cancer-free health life expectancy at age 40-44 years old
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

LE 42.1 425 429 434 43.7 443 448 449 452 452 457 46.2
Diabetes NHIS 37.1 370 36.7 372 373 37.1 372 375 36.5 36.2 36.3
- free KNHANES M 38.4 379 383 38.8 383 389 374 39.6
P HLE KNHANES 39.8 39.4 40.1 404 393 40.3 39.7 41.0
KHP 40.3 40.6 40.2 40.2 40.3
Cancer NHIS 40.7 41.3 41.3 41.9 42.1 425 429 42.7 43.0 42.8 43.1
- free KNHANES 43.4 43.6 44.0 44.1 443 443 448 450
HLE KHP 42,9 43.2 42.8 43.0 424
LE 35.7 36.0 36.5 37.0 374 37.8 382 384 387 389 39.5 40.0
Diabetes NHIS 31.2 310 30.7 31.2 313 31.1 31.2 31.3 30.8 30.6 30.8
- free KNHANES M 315 319 319 322 325 325 320 328
M HLE KNHANES 325 34.0 33.7 33.8 342 34.6 343 347
KHP 34.6 34.7 34.3 343 343
Cancer NHIS 34.1 34.2 34.8 352 354 355 358 359 36.0 36.0 36.4
- free KNHANES 36.8 37.0 37.5 37.6 38.0 381 38.7 387
HLE KHP 36.7 371 36.9 37.0 37.1

stk ol cistel AN elsleh feivtekel 40 44d A7) ATl Fe Sk glew 200308
B 20149704 1197F /9 B4 oF 447k S7bekelch BEasE Ane] 2A% 44704
ge wgasel duye] 49 20109714 S8 o) F gasta ek ol o

2 = 7o
ulste] o Y rol AeA okm ARA A A FolET 92, Thl Wel P
T3 BAS B0l o] AL AT 98-S HelEth T WA A8 9ol A9 A%
PN ) Tlthed W3t 2ol F745ka ik
Table 4.1 §3to] 2% 2 48] BAge] AHeHe] 2A%] FaFAD Y8 A704Y
o AR ol A 5 T FUALALRAG YR 2AIH 2F FEAD
13|
[e]

ro

2 298 AT ol vlste] Py oz R Al tfat A3 Ih4HY Folsbe 3 2 4 glrh
7bol 3

A77 g e A 2A 2ol Azl 35l e A% 7|t 94 FAOl Het s A e] Aol 7t 9l

A5 A9 E7] 9] Table 4.19] 43E Figure 4.1 ] Alstgint. Aol wet date] Zpolof wigk
sl A o] SA th=A] 7] wi 2ol of Aol thet et A AIskA T

SRNAZGF2A AIAE o8 AR7HHeT A2 AL Figure 4.1(a)oll AAE Byl et
A= A77Ivvg Aol gl = vk SuAZGFR=ARe A0l o Aol Aol o
23 BF ded gy A7 ueRe A EAEE =eUaL gtk dEEE RIS EY o8
Hd zAboll 2AT Aol vls) I WEFo] vi-¢ aw WU JA] QA kot T=e] T
off &&gk 4ol Aef W3kE shetel=t] AE HolFar gtk

ol 3%l A7) vt o] A7k A7) SA A o3 A Bk ok} A ofbd =%
A5 o83 A I FAL 2¢Agl 71de Aot sATh ARG FERARe AR 3d
2 A7 heEe Fote] vastl® ol AL 2= A ¢kae Figure 4.1(c)& Fof &
AT 5 ok ojul] FRAFFFEA] 3d G A7IFRE LS AR AlTste =AW M
= AT 7S AE o183l 3d &Y FHES AdEstol Adeth. SUAZYFERAL A2l 2AE
Yy A7 e FAS W2 o Aol 2AT FA10 e B vpRe HolSa gl
2AIE dASA o2 2RSS E wAlE A77IHeE Aol aE wgE o dva & £ 9ot
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KNANESM  — —KNHANES s KHP

(c) Diabetes-free HLE (3-year period) (d) Cancer-free HLE (3-year period)
Figure 4.1. Trend of HLE (40-45 years old female).
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Table 4.2. Sex specific diabete-free and cancer-free healthy life expectancy at age 0 and 70-75 years old
2007 2008 2009 2010 2011 2012 2013 2014

LE 83.6 84.2 84.7 84.9 85.3 85.3 85.9 86.3
Diabetes NHIS 77.0 76.9 76.9 77.3 75.3 75.1 75.2
-free KNHANES M 78.2 77.6 78.0 78.6 78.2 78.9 77.2 79.5
P HLE KNHANES 79.7 79.3 80.0 80.3 79.4 80.4 79.8 81.1
KHP 80.3 80.6 80.2 80.2 80.5
Cancer NHIS 81.9 82.3 82.6 82.6 81.8 81.7 82.0
-free KNHANES 83.3 83.5 83.9 84.1 84.2 84.3 84.8 85.1
0yr HLE KHP 72.9 73.1 72.9 83.0 77.6
LE 77.0 77.4 77.8 78.0 78.4 78.7 79.3 79.8
Diabetes NHIS 70.7 70.6 70.7 70.8 69.3 69.2 69.4
-free KNHANES M 70.4 71.4 71.3 71.5 71.8 72.1 71.4 72.6
M HLE KNHANES 71.8 73.6 73.3 73.4 73.7 74.3 74.1 74.5
KHP 69.3 69.4 69.0 69.0 64.2
Cancer NHIS 75.0 75.1 75.4 75.4 74.6 74.7 75.1
-free KNHANES 76.4 76.7 77.1 77.2 77.6 77.9 78.4 78.4
HLE KHP 71.4 61.9 61.7 71.7 71.8
LE 16.2 16.7 17.1 17.2 17.4 17.3 17.8 18.2
Diabetes NHIS 12.9 12.8 13.0 13.1 12.4 12.0 12.1
-free KNHANES M 13.5 13.5 13.5 14.0 12.9 13.7 12.5 14.1
P HLE KNHANES 14.2 14.2 14.6 14.8 13.3 14.6 13.9 14.8
KHP 13.7 14.1 13.8 13.9 14.0
Cancer NHIS 15.5 15.9 16.3 16.2 16.5 16.4 16.7
-free KNHANES 16.1 16.5 16.9 17.0 17.2 17.2 17.3 17.8
HLE KHP 16.0 16.4 16.2 16.4 15.7
70-75 yr
LE 12.7 12.9 13.3 13.3 13.6 13.6 14.0 14.3
Diabetes NHIS 9.8 9.7 9.8 9.8 9.4 9.2 9.4
-free KNHANES M 10.8 10.9 10.8 10.5 11.7 10.7 11.0 11.9
M HLE KNHANES 11.1 11.7 11.6 11.2 12.0 11.6 11.9 12.0
KHP 10.9 11.1 10.8 10.7 10.6
Cancer NHIS 11.5 11.5 11.8 11.7 11.8 11.6 12.0
-free KNHANES 12.6 12.4 12.8 13.0 13.1 13.1 13.6 13.7
HLE KHP 12.1 12.4 12.2 12.0 12.0
&} AEo 93 Ax} BF 20119FRE 2014 37HA] —5%0A] +13%71A12] W5 Z o7 snic} =7} 7
A7FHEE T Qi) o) A AZ|E FUAFY FRALY] SAHLAE 2E nxF A B ol &
Hol g4 A 2 exte] EAZ Q3 2E| oA tjgAol BAle ddE o] vk g 4
At o] LA Qsle] IR AFGS }—}‘]';q'—x‘:'ié‘ AR, ARE ARV FAAT, 2
Ay A7, 282 H 2 AR7U4Y A7) ojA 242 o] desiriy 8 4 9t
gudd 2ARE Fa AEE A9 0AlolAe dezRE ARTIH¢ES 20119 <F 14% S,
201249 oF 17% Zrastdch PdAdel A= 20009 13% 74, 20119 °F 16% =715+t S U3t
AR E o] &3t 40-444 E 70-75M12] el Tt A7 FAESl A o)} e FAS Ws)
7} BolA ¢kgkth o= 53] T A € 19} FS APGRF S se A AR XA D3|
EHEPO% FHO F7) glo] npEwk B 8sld RAME Bkl A7t g tiet A EA 7

g€ Helx glck.
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5. A2

Brge w8 gEq % 4389 AR/ 459 A48 EIUe] EEITE DBE o83 7
Bo 2Aste], /29 A HA And FUAZFFEAS) B EG Holee] AE 39S
B AR5 Ao thatel AFSATh 1 23k olE S$HA AR oS FHEL HaF
453 ol ddstel AZTIEHL FHEAHT 9SS FAsAth o9 2L gL BE 43
SEEEREEE R EREREEE

3% A glojAt A5 HdzA o] ohd SR AGGFRA] FS

£ 2A9 3 99 sERAMAE o] 43 2ARE FoA
A B FHE FAFH] HHF A XS FAT 4= STt = sddRArY] AFE, 5L )

Sk 9l d ZA}L7F 7FA] &= telescoping, panel conditioning, time-in-sample-error, ZL2] 3l respon-
dent burden 59 ZAE A5 v|EH A} 2012d74A] FE 717} o] FofR)A] oo} wE | Wi
2HE op7|H= ZAILAR J5l, FHEC] ¥ AW F Aol doAAY FHE D AA7IHAE Y
FAolE A7 e skt

i)

FUNAGIFZAE 18T AP LEEART ohlehs BN AR7INSE FAE 53 kol 29
Wslol e Aol BA 92 FARAR B YRAE TEEY vk D PF A AR
9 498 450 FAGOE 53 B0 e Adgel AYA A% e AZ|4H Ao

WS Sen 9eg FAstdn oled AlA A2 Qukel 3AE FUAZuPIU] BET

$E DB Mt 438 498 U 227050 B8 478 Fsal sigirke SelA 1 997
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