AT

F45H] > 2012 £ 12 H > H 121-154
Journal of Population Studies

No. 45, December 2012, pp. 121-154

PINRSBE LA 2 P

AR RBGH AR S A MR WA
E-mail: au4369@mail.au.edu.tw
OBZBERERTELAEL
E-mail: 98354025@nccu.edu.tw
kB 5 BUE KRS R RAR
E-mail: csyue@nccu.edu.tw

WeAs B C 20111212 5 3% F1& © 2012.05.15

121 -

W 04-FfE8.indd 121 2012/12/26 B4 09:19:27 (




AORF|Eeu+FHHA

i 22

EHADERBBEL GAEFALARS BRFALATER
AR ERTLFEHBIFBRRETRIE > A2 E &R THARE
ik R — (RRECE) ~ 2F 2010) > B L B4TH &M 5 M
BRBENINEBRACES T X - NEBRIESGEYFATHMNS
wEAse : TEREE ) > THEAK, ~ TEHFE, 2 TS
R, AHSEABEA RS e S 0 ik = A a8 X AR
MR ROBEREAN - AXF A LB ZEAMAOBET >
#3HE 4 (graduation) A8 B ik 2 & TR & D ERAL T E b 091E
ST o

I A TR B AN E A He4E 80 [ 24K $ieiE (block bootstrap ) 0 VAR
FGRE BB E R > B A DERATEE Y > AL du4E H Whittaker
BEAZ# 5¢, vtk (standard mortality ratio) %154 ik » BI&E &R
ABE VA EZ o B 0 BRI AEEF T R 69 H A e
RRBAEERGEZLBRR > AXHH TR LLFTH AAKR
T HF TR R FRATHR - A RS RTREEH &3 T
W 5H o BT BRGBB IS 0 R LA T E VRS D00 Rk #
EaERE2GaMK ERGBFRTRAYATE - ARER B9
FITERDEBRACTERIBEENEZ  wRB LT A F AR THESRT
oy R > MARESAFHREEFIRB T F 5 B mT » LA
OHEIE > NEREREROATEZIRE OB ERLEAIR -
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BERE BRI BCRE & 2 KRR AR (F1an : A
HEE - NCIAERE ) ZREE - ACHEMG B BT B FRZ& AT RE AR R A
e » BHREAARAR o BBIBUFIRITHIA I HE(S 26 Ry 2 B 1 oK & 5 i
» DA INE I EIHER o ORTTE NGRS ik o A SR
ZHEE MR - RA LSS N N BT HERS -

/NS HEAS S A E R T8 - BRI ~ FEES MR
B TEERIZUEL > Cohen (1986 ) HYRAZEH LU B AR EMERL o] LI
BIEHE N EAI R > Smith (1987 ) ~ Smith and Sincich (1990 )
WA B AYER M ~ SR MIEBUIN AR E IR R R AFES (shift) 2iHE
A8 N 8 o (HANSR/ NE YA D FS R @I 22— 52
EAERYE LR ~ TR - fH A A MER AR HEAL TR K -
Cannan ( 1895) F&HIAYFdm#H Kk HE(L7% (cohort component method )
ATE ARSI S T AARRE - FERE AN =82E38 © 4 ~ 0T
LB » FHEE B SR N 8 A BN el A
i AE A A NE S T AT E A -

ANO=ERHEBEE L REHE BN, TR EZE R ENE
FRHZERTHIRERS 7% - PIANE A REREFRIIBER 7% - #EBTEE IS s
EBEIREEHE(SSE - AL ZE R HE R R - AR/ N IR
ACOHEME BN EEE % - iR ER S SRS R ER -
DIEAETT ~ K& B m iR & LR RE B LR B » FH1990-20094F ) i
SHERHE2010-20194F - fff R HA B S SEAY @ BRI (block
bootstrap ) ~ EPREES » FHEZEF ) akar THIENEEL95% 7H H & [

(prediction interval ) - f5SRANGE1 - ZILTTHEABEZ (£)2605
AN o HEfGRYE RN - RIS THING RS 5 R @A A i
(R308 A ) THHIE R 5 FdsE AR08 A - HEMLEEER
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Taipei City Ta-An District Nan-Kang District
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AR RE « HEERER - ) REIT P S Tl E MR TS
" BEr NS ERIBIRGRE - ]S > MRDHEE R 2T AR
TEEAERLE - EElEE/ NG - EENERERAETREK
fE/NE IR R S N B - R R A SE SR ERIE T

BHEREANE GG T R EASHE N 2 B R &) /7%
FEAE[ETRE o Smith (1987) fHFE/NE A A CIRYHERS » 2 E I E A8
(population size ) ~ FLJEFE (base period) ~ #E{HHEEL (projection
horizon ) = BAHE (3R L HFAEAERAME - ASCHRE N SsHE A TR
(R RR A RyiE = 5 1)+ k@ A\ B ~ HE(GRRAE SRR - 5Bt
KLU T A SRR AR RS L IS /NE IR A B AR
Do BB - NRFE R RHEGE RN SR R
o IEREERHERE 2 A0 > Smith and Sincich (1990) ZEEHE I
BEFHHSFIE R 104 « 10F 8 E 204 - FRA] KRR EHE( R

{EEEANZE204 DL ERYERFBRCREA I #E(EFHRE N EEE

TEHERHEG R - BEARRA BN B ELE LR - (H/N& IR A 18R
Do WERGE R FERTEE) - KA 1S E A N S (R =
tb#A (Smith 1987) -
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/N S HE i T ) — (B R R R B R E i R A 8D 2
FHIRTRE - DISREGRIAERE - ERIVERIEEE A AR
b SEEREE LA EHD R A N D RIS S K5
R RS R MR EAE T AEIER  SEMERE
&%) (graduation) - RIBZERAYRRS] - AT ELIIE L R FIEER
&5 @ SRR G RIERY - TS A E R FAER - /)
EIZ IR NS GERRERE R B S D » BE LU A RIS AH R
G ERE R F A ASCE TR st

( Standard Mortality Ratio, SMR) fIIAfES) » WiE{EHE FHIRESE
—& kL) WhittakeriZ: FL#E

B\ ~ SORKERET B 5275 1R

AL FHE 2 7 e N s AN R o3 B ER e S —
H S A BRSPS © B8 A o T R B SRR R A
GRESTE - BR T EEESS > AR —Ea] GEE A Y/ E
SRAY TG -

— ~ SRk Bl B ACHE R

NCHEMGHE T A G > R EARIEIME - FREMESF 2R
FRACTHRIMEA 3 SRR ARSI, - Fimil S e —(E
a8 i o /NEISE A DG A R A3 183
SMERIA AR (Cohen 1986; Smith 1987) - {E35 2 HERT A LIHE
&> WEFEKIER - Fieilln - AIREINAGEE B IETE - Bi&K
At i ey BEHENS ~ SR R HE (i m] i R B R IME

FENOFGEZIEERER - (HEGZ R R > f
FCENFIESAE ~ 1~ EiEaT - MR IRIE T AR R
ax > (HAMERE LRS- thERLIR — S E MR T
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CIHE A 2 M A BEERHE (S - PR N CIHEMS TR KRBT o R =2 - Rt
HEfhiE (stochastic forecast method ) -~ f&E#f &% (random scenario
method) ~ #EfHFRZ21% (ex post method ) -+ FRH ~ FEiRE (2008 )
HEPLE ST MR BB HE (SR @ BRI (block bootstrap ) H
IEEHTRUR -

& SR R L (bootstrap ) RYZE(HFERT » HHlE R FH
Efron (1979) 2 - #H ¥ C A0V R [EE & MRS RS
Fd - SRS PRI Hall (1985) f2HY » jAKinsch (1989) WY
XHERTEENE R - ERIEHNEN R ER R RS RIEF &
¥ ATRE R R EE R - i T F BRI REIE R - @SR
DA TSt (iR FetfiR BN - R R R B i TR A A 2%
FER o AR EAEE R R E L ERRYIRE - ER R B
M (JRENE AR RIER ) HYERL - Denton et al. (2005) i
SRECHEEFE IR N T b HARTE R DU EHE G IS KA S8R
o R SRR B A R R B 5 B BN TR RS 45 Bl
B e B IRIBE R L ATE AT RER S B EHE(S RZK - BEE) -
FAEIE (2010) A1 BRACHIE FE R R RR T R vy / N S 14 - 7
ST EE S RIRRRY A CIHER RS SR M 88 - (BRI 8B R
MR R Z RN B R R B S R - @S RAIRERE a5

(uniform ) Z3BCEAfRIEREEE (linear weighted) - FEFREERE
R ERIERIGE  RETRIREEREEGT A& S A R EOR -
FREBRHUHIE — T S Y BN - thiRE T ERHERIAERETE -

EBRHHE A AN I HE(S b - HRS e EGE R N R
BENHCR AR E) - 85 R [ BT Y B A BRBOR > IR
PRV BRI S o TERTE BRI - 58 5 I B A e 25 K
@R - WS EMGEHER - DIRAIE - 97.5802. 51 43 (L B i T (E
OS5 THIHI R ] - 1 SRS & RNl AT A e 2 8 - 2t ml £k
S MRIAERATE - (EF—1RAYE - 4 - SEEM AN ESR - 3
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RS HERIER - IR ENRRE R ] > KRR T38| i
FyARRE RIS - B EHEERER AL " B R | MREE -

B R (R A R R R [ RERA 1 - MEE B Bk
DUR A SRR - DIHE(GARASEC RGP Bty = [V, Vo, -,
Y, Rt n ERTE TR R » FAMIE B RS AR S + 1R ER
n+ bEAPLLR - HE(GHIER— JoR BB FREAPLLCRZER - g
CRTAME Sy B SE(C

AlogY =[logY, ~log¥,,logY, ~log¥,---,log¥, ~log?, ]’

)72 Y3 Y L (1)
|l ol

HHn — HESCCTEER - SHI@EBERE R - Al3Hn — blEE b Al
A > SRR MEREE I @R R > Rt — A IR AL RIR Y
IR e R B o ARy SRR HE(S (H > EERMICDBR
& A ] e TR (EL B TR ] -

AR

&2 8fH (b (smoothing) ~ #iffi > HEREBEHEE
TEL > EEHARAISRE R R RGE RS BRI - BTG4
FIELR - DU R E R B > JECSRE RIS B e Ry b
B AR ~ SHEAE A] G RSP e R R o PYBGE R PR B IR AR AR A
RN > ZFFIGEEETHE  DEREHIMRGPHE R
T 1997) o TEFREHEMGRERET > —fRFEEE N (fit) ROPET

(smoothness) : 5 RAFEEE AT LIREFERIEAGHIRE - A RIFE
BRI DU - ARMERTE A A A HEZE - THERARR D
R - e E R Ol et K R tE iR EAE
FMRIAEREEEE - fEER SRS RENFETEEEBIREEDN
=
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Bo R T M BEA S E)NE (moving average) » FfRE
BRI SEEERER  Whittaker ~ £ (kernel ) {&/) (Copas and Haberman
1983; Ramlau-Hansen 1983 ) » STACKy B2 & RHEGHRZ #Y/ N i, » B
LA RERG LRy 5 ik A Bayesian ~ Partial SMRIEBCGHSZ FIE R - A
MBS TR T F e LUE -

ISR 25 A Whittaker 8 5) > & 4] i Whittaker

(1922) £l > Henderson (1924, 1925) & » Kt f# B Whittaker-
HendersonfZ 2] % o Whittaker {2 =12 [RIHR7 5 & B 1 B~V 1 -

M=F+hS=Zn:wX(vx—ux)z-{—hnZ-Z:(szx)z ................................. (2)
x=1 x=1

HAOFATRERENE - SEPETE > uRxBRIISECE > v Rl B R xpkH)
SR w BxRIIRER (—E xR N8 - hRZESEER S
o NRBBZRIES (difference) - 5IEE (2) i/ IMEAIv BT
Whittakerf& =) {€ -

AR/ NESER R BHE A IA KM EAREHPELE
BZEr > DIT ramtEE 2 5% - S EEESEC L (Standard
Mortality Ratio, SMR) > SMRGZ i {7955 5% 1 (5 FH Y FLERATYE - HUE

Ly

Horhd Fox R BB IE B e ox sl H - SMRELEBR LT
B L IR T MBI ELE » B SMREALOW R R R S
SMRIAJY (VINiR) LORYRF - SRR BiZSE B I8 AR L
(D) o L/NEHEXFRIEC AN B Ry, ETEI/ &SR 2 E
REIIECREF > Al (3) A= R

=
=

i
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2.d,
B et nenens (4)
n -u

X X

SMR =

x

Heebin By NEESRx R A I8 0w, B KIS BRAE LK o B/ NEIRIE TR
TEAFHG MR BB & AT - SMREg 2 n] SRR EEE -
Lee (2003) /N B K@ B RISEC R HE - HinE
SMR - #ZH{Partial SMRRAY HEEE/NGIBILT R » STHEERIET
d, xi* xlog(d, /e,)+(1-d, /Y d,)xIog(SMR)

vx:u;xex L LA [P (5)
P dxxh2+(1—dx/2dx)

FEBEVNEIBIELC R ZAT > JoE R — (R N AR S
RS > MxpLAIE S {Ey BAEXBRHIFE LR ttﬁéﬁiSMRZF’a?HSM?DM@
KATEGFTSZBE - Ahih 2 REE2 P EHE - 2E— &
BE NMERER/ NIEEHE - FIEEETE ] 2% Lee (2003) -

R d_—e xSMR) =Y d

hzzmax(z(( u S]\;szz)ef 2 x) , O]
Rk K R/ N S B K T 3 SR EE R BB 1% (hetero-
geneity ) ° EILT B IFHE SES2FH RGBSR LIS - 6
CHRBONRHREE SEETR22E NG - HHESMR x o > TLUE
O EIRIE L RA PR -

Partial SMR{Z )25 SMRIJFHEH % » & SMRJE—{|i 7] FEHY
SERUENRE 1R A HHERE - T E £ F i S R L E B LR
SMRELASFEHNER(E » 2 FRHIAEEZ - NIEEASCEFRE LT

K EEM Whittaker{E 5] » 6 HAEE 2 AHRIET R ELERE T EI’*JEELXSMR
B SxBRICCRELEr, = u / u, - FHELRIRUCERE DL T e
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Tr,=0 8 r,> 2xSMR | AIFZAFEEHISEL R ELE DASMREU, » S5

H2E TSMRAVEHE » BT A Whittaker{& =] » HHRE 70T R
el IR L > R IE T EB A SR EE - KA s Whittaker
Ratioi - Hyndman et al. (2011) F[&r, » FRIVAN - 175 & RT I e
MIFEL R fEip, = u, * u, WSS T2 MR R F1EAL (functional time
series models ) #E(LEIELTR » 558 7158 B Product-Ratiol: » A He
FHYWhittaker Ratio » Bl SRS & 1% H Lo D Product-Ratiof%
EASHR R TENFEREI R - BRAESEMFIEFIERY
A

» BORARIR B 52 T ER AP E

O NEISSE R AR LB B A ARG & > ASCDAEA LB
B N B R B - SRES/ @ISR + TorE " e A,
TEORMER BT HEGREERL ) AR > RN RIER - IR
BEEEMEA AL > FEUOIERE AN BERR - TR E R > DT
G/NEIREIRE R A ZE SRR RRE T E R A

BH GRS o

ERHEFIT Ry Tl - ARE R PEGET = B ] R N BGERHER T I T 2
THHVER} - 22 H1950E2009F60FEH, - WD B RR RIS
LB EE D 519798 20094F 3 1K, ZILifE19904
TEPEA T X R EE EEIJEE?‘BEI’JMEEiU%fETE’\JIZE ' 199022009
FRE20FER - ERE BB - S Fhl i E80-84
Bk > SRR A B H SO Tﬁ‘éfﬁ%%ﬁ%f B fEWR
RIEAET o Ml A BN R RE BRI P RS -
Rl IEC A R ITHS 75 PAGompertz BRI {55 © Gompertz (1825) At
XKL R, = BC' > HIZ2HB > 05.C > 1 > GompertzfE B 28
EETTER A INMES /51 (Weighted Least Square, WLS) >
BT A 2% Yue (2002) -
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JEESH LR ERHREE (data mining) A B EIAGET—
I (training-testing) /5% » &R Ry B - LIRERIE R (in-
sample ) JEFTHES: > FFELRIGAYERL (out-sample) HLLEE - ARIEHE
HEEEFRMER AR ERZE » SRENM & TERAIMAPE (Mean
Absolute Percentage Error) » DIEGE ST RUTT ¢

MAPE = L3/

N =1

X TO0Y «vevererererermerereresrsiiee s (7)

t

HATY R EEE - VR HEMG(E - tRiELewis (1982) RMAPERITHIAE
TI53#% » LA20% kR BAT ~ 50% Ry BRAY TR AR <

r=—=14

2 ~ EHAEGE

\

BRI BT FE /55 A RmANAIHE & B HE L 7S & > FT
Fo/ @ISR (ERE ¢ T AR, TR B TR
%, - ARNEEADRBREEHEEET - L - BE =R
H B BNRBREM - BIFRHZ UERERRERKEE -
A LER T e TR BRI EE R ER R - RfEi{tas
i > ASELSEC R EH - SRR 2R ] fm/ NaIs AL IR E -

— ~ B EHER

BRI EE R ek B A R AR PR R AT i Rl - 2B R bE
e B HE( PR GEE - /i) - SV NEBOE - BathER
TR AR EE N RAINER > HiG S B 5 R ERPEIREITHER
e S DA HERGERZRVRCR - AEE ST BT FERY o e 2 B (S
WG FERZILIE A SER - HHESARA > HI8UR e s E R
AR ~ BEAHEERER - RN RIBF I ReE G > HHA
am (IR IS,  H B EREURIY) ~ EHMTEAERe(Y) - Y
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RS FENFIEERER (DISECERRG) - RIS & RHE o S
Fag(Alog f(Y)) ~ FeHE(LFHE 2Ry f(g(AlogY)) » HIFA SRl gHIBI(F
TEEESR B EHEESAFRERZRE S EEKEMR
T LT 2O -

Lee and Carter (1992) 2RV RESBE HHEH - 7TIE
H R EERIIRT R AR Bl - ASCRER ZALTT1990-20094F HLee-
Caterf BB BEER{EETTINGE » BEEERFH IS RMEZILTHET
R E s, BLATN CHERTREERE A EARESR (RE2) -

(—) 5, =08 > FREEESTRIFCCRERZZILTNI80% » &
7N IR 8 fte L S A B R S R e i B IR - I RESREAESE
ISR -

() 5,= 10 BRERESFR AL RE R Z]LHHEEA -

(=) s, = 1.2 RRERESFREVNACTRE H2EZILHE
120% » & /[N I /0 3% it B B e B A S i A LT 22 R IRR (2%
AREFE A FEAE S -

(W) sFEFH EREY > RREEEESRACDRCERER S > BAS
R EBE NS N EZh) NE I -

o
N
<« — Sx=0.8 — Increae
- -~ Sx=1.0 — ~ Decrease
Sx=1.2 V shape
-=- Inverted V shape
o~ [te)
x O | o o o o e e e e e e x
[ (7]
o
| -
o
© |
o © |
o
T T T T T T T T T T
0~4 20~24 40~44 60~64 80~84 0~4 20~24 40~44 60~64 80~84
Age Group Age Group

B2 SRR {Es AR
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EEE

(11) s PEFEREMGER > FRERENER AT RES > B/
WIS R (Bl NIRRT rTRESR 4 - DI/ NS 3 A
ERR AR TR -

() s S MREF BT (VAL - FURE R E P HEFEE G REK
& E/NEEGESMEC RERET - AIRER A LIES -

(B) s e EFFE TR (EIVED) - FoRERE T HFEREILTRE
& B/ NEEIME R o Al RER A SRS -

LA NBRGE —THE - PL1990-2004F Y& BHETT (55T H
THIH2005-2009F B LK - (N R R ILFHIRSLLTRER - AILIEHE
H TR RRETRRE - RIAETT fhET— IR RE e - R dT
1,0002% - i1y 2K At o W BR AU 5 T il 1, 000 K et BRAE T THE A

RIURBBEES NHPPERRE - R PArE A BRI R
™MeE » TR AN REE SR - MFSERGENES - A
DUKE#ERGE L RV - EERELCTREEZITEL (1=
HfEEE) > SMRE—{EFHE A SERY 2 HHEME - [Nt Partial SMREFH
ERIFEIRGR o (HE FEREBNSFRCCREZIT A e 2 AR (&
ViR S ) - DISMRGEFTHYFHEGE G L - filaPartial SMRAEESE
TR Sl SE A\ - 258 % SMRAVEEZGRZE S » I
PR FH Whittaker Ratiofi{F o [R5 2 Z YRR BIE L RAVFFIEARE - 2

F1 AR (CREEEEED

80% 100% 120% EHE SEREC VE gV
TEE > HEHES 440 411 366 394 363 394 362
EB] Partial SMR 169 168 163 375 300 275 229

HEE Whittaker Ratio 242 232 219 288 277 236 244

HEMG Partial SMR 16.1 157 151 360 30.1 281 23.6
&  Whittaker Ratio  21.1 202 201 246 285 227 233

it LRISE S - BT TEHMAPER/NVE
2. §fii : MAPE (%) -
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FALE S TEZRT » AT LIBRZR &R 5347 (Exploratory Data
Analysis, EDA ) R # ARE s K/ NE IR RIS - WSR-S iR R 7= 52
SA(L) > HEFEERFPartial SMR © IBLNEA - A5 SHE 5%
1] & {# F§ Whittaker Ratio o

MBS B IE B FLE - BRER D BB R AR HE (L R P E AT (B
S ARMIRIEFFHRRER BN GRA » 55 e B I
RIERE - S ERHE S D @ SRR T HEAS &2 L B A
7 SR AR S S B AR -

T il NS~ LR EEAHERL R

E—ERET ER A B E T NE IR SR HE SR T i SE(EE

S NESER = AME T AR, - TEREE TS
B EITHET - BlEmE SERER T 2T - B HE R R RE
TEEWIE ¢ EBRHHOEETHEL I PR T IS S — ([ EEE
BERZHERERE  MELERNEEEEZEMEENNERER
& BEAREME N BrRENERREEREAE » fE-—0FE -
AEERAERHE TS - S EAZE A OER [R5
Z211950-20094F F {4 Lee-Carter L1~ RIS EL > 11950-19794F 3¢
30 ERLETT (AT > 1980-20094F- 230 ZRMBUR I - (RES FEAEBH
IEHERTAYEESE AT (jump-off population ) #1508 A5 A -
Ry PG RE SR AT S R > RSRRSE > B2 TR R R NE
Sk & DA T A RS
(—) s, = 1.0 KGR EHHIUO0E - 508 AR/ NEE - Al

s, = LOMYIESEE
(Z) s FEFEE RN © JR KRS RER TR P05 - 50

B ARy NE I, (CREIRAY R A kDR 2 DIFRERTRYE) - DI

A5 BRAE R A oM Ry FE A B ELARIRIG I B 5
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TERT AR > SERIfEE = N Partial SMRAIWhittaker Ratiofy
AEPRER > RIS A EHE M [ B 171,000 K B M IS 6E > ]t Ry g
TR Oy (B 5+ IS B R I HE (R A2 A 2 - H 108 ARl A2
JerI2f T R A 8 - 1508 22k -

B3R IIABS ~ EEAEEBEHEEERR 2 - W R
e A\ AR B ANBEADE > frRENERREE - &
PLEF—ERER - EEIIERBERDWEBAKR - 108 AR/ NE
s PR TR SEE R RE A HE Y NRE - HIRZE
40% 5 250 AR/NE - ANEBRR 102 1SR » FRATE20%E
30%;2 [ °

{5 P2 =) Bl SR PR R AT HE(Y B SRR HE if 3R 22 1Y L (B A [
4 BEFEHETHRERENER - WL ERE8ES - FrEE
EFEHA LD - BaUEE T/ NESEERFEEA 2 kiR -
&2t/ NG I HE AL FH 10DA_ERY & SR FERE A ARSI NYRR 22 © A

—8— Population 100,000, Sx=1.0

& - Population 100,000, Sx is increasing
—“—  Population 500,000, Sx = 1.0

“4 - Population 500,000, Sx is increasing

100
1

80

MAPE (%)
60
|
»
I'l

20

Block Size

&3 AInEaZHE - AR REAE (MAPE)
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e
© - AT 72
o | - A,,_ff/*”’/A/ A/
AT A/
7 A—
el g a7 A/ ., m
=1 -
o= A/ - O
< .———"___/ o—
g s D/
//// D/
S ’__7./
© T O —5— Population 100,000, Sx=1.0
./ - ® - Population 100,000, Sx is increasing
o —A—  Population 500,000, Sx = 1.0
g _ -4 - Population 500,000, Sxis increasing
T T T T
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A Simulation Study of Small Area
Mortality Projection
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Abstract

The population size plays a very important role in statistical estimation,
and it is difficult to derive a reliable estimate for small areas. The estimation
is even more difficult if the geographic and social attributes within the
small areas vary widely. However, although population aging is a common
phenomenon globally, the problem is not the same for different countries.
The aim of this study is to explore the mortality projection for small areas,
with the consideration of the small area’s distinguishing characteristics.

In addition to data quality, the difficulties for small area population and
mortality projection are threefold: population size, number of base years,
and projection horizon. Smoothing methods can be applied to improve
the stability and accuracy of small area estimation. In this study, the block
bootstrap and smoothing methods are combined to project the mortality of
small areas in Taiwan, using the cohort component method.

We found that the smoothing methods can reduce the fluctuation of
estimates and projections in general, and the improvement is especially
noticeable for areas with smaller population sizes. To obtain a reliable

mortality projection for small areas, we suggest using at least fifteen years
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of historical data for projection and a projection horizon of not more than
twenty years. Also, the population size has a bigger influence than the

discrepancy of mortality rates between small and large areas.

Keywords: small area mortality projection, population aging, smoothing

methods, standard mortality ratio, computer simulation
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