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A Study of Standardized Mortality and Life Expectancy

Jack C. Yue*  Hsin-Chung Wang? Jing-Ling Lu®

Abstract

Life expectancy is an important indicator of national development, reflecting the
level of economic development, public health, and medical care across regions. It is
typically calculated through the construction of life tables. The results can be used to
explore temporal changes and regional disparities. However, due to the difficulty in
collecting data for small areas such as townships and districts, mortality rates in these
areas often fluctuate significantly, making life table construction more challenging.
Currently, Taiwan only publishes official life tables at the national and county levels.

This study aims to evaluate the feasibility of estimating life expectancy of small
areas via the Standardized Death Rate (SDR) and Standardized Mortality Ratio (SMR),
without constructing life tables. These two indicators are commonly used to compare
mortality rates across different regions, helping to reduce the distortion caused by
differences in population age structures. Based on SDR and SMR, we develop linear
models to estimate small-area life expectancy. We apply our approach to simplified life
tables for Taiwan (at the national and county/city levels) from 2000 to the present, as
well as to data from the Human Mortality Database. Model performance is evaluated
using cross-validation. The results show that SDR and SMR are closely related to life
expectancy. When applied to smaller populations, the estimated life expectancy yields

lower bias and variance than estimates derived from life tables.
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Regional Difference, Linear Model

4 Professor, Department of Statistics, National Chengchi University, Taipei, Taiwan, Republic of
China. Email: csyue@nccu.edu.tw

5> Professor, Department of Statistical Information and Actuarial Science, Aletheia University, New
Taipei City, Taiwan, Republic of China. Email: au4369@mail.au.edu.tw. Corresponding author

¢ Master, Department of Statistics, National Chengchi University, Taipei, Taiwan, Republic of
China.email : 1ala9456@gmail.com



= WHFRENREL E Y

¥9ggan (Life Expectancy ) /& & B R SCHE A KRR - B E/KCEZ
AL - AL AT BB RE T EEA] » B EIREFECR - DU A AR EIR (K
A0 > FIRF AR REESEE AN SRR B RATET - P eRan B A I R ST
RptgeaRd - Pl - S2seEE (2007) #ooaes » 13F » REE TR > 3317
it = RER &S - PHER T b Er P gray 2R/ (HiS  &
RER T LM & AR b S BUN R E B & TR S (AL b & DU &
e BRI PEgERar - SRS (2005) CEEJES m M AN Z AL m Ay P eRay
ZEEE > 5535 1981 ~2001 SRS T & R PR/ b 210 hTE RS 3~4 BREVE
FHANFEE ~ 12 MEBOM E RN R ERUEEFNERT [ B BB DR
FRBUZIER S G bR A T 4R S a2 - BB T AR P eRar K 2 B B A R
A IR T EHNBE AR - FEREANEE P B A S %M AL # -
SECRIMRmHEE ZEmR - FHFUERa T ERE—ERA DR -

1~ AT 2020 FPeRay (72 @ B - 4 0 20D

BRI RAIER 2R SR % > Sttt RATE B 18 R LR E
A hi EALGER ~ BEREER  (H5EREFNPIerarr A/ NEE -
LL 2020 AT RIS S A an R B b2 R (8 1) BikEs & HEILTHY 81.43



K~ BB R B REARY 72.46 % 0 WIE A TR 9 5k 0 B ERR TRy S et A
5 pRbA FVZERR - HtEZR SRR SaEREE SN 28RN ETE » &
EEE F S mHIE AR 2001 F2BRZFEA  EBUEREESN LT
(Bennett et al. 2018) » 2019 4E 5B - M E M = PHIER AR Y MOSA 4t i
RFAHEEM 20 5% (Rashid etal. 2021) » SEEHA FEIRERES arF A EE A - W H
£ 2000 4 22 2007 ] A 85%H(( County Y19k en % 1% I EIFE/K#E (Kulkarni
etal. 2011 ) » FEapiHIIE 2 AT EE W FRHEREA -

ESA S S RV R B et 2= A /D EIRFY NEIEHIA 8 E ~ ki
B AEMREEITNEEREZ  WENBEGRHED (FR - G5 ) FaR ks
B4R > AR R/ IMTEEI - (40 < 4FSETE ~ R > ZREIE A= /Nl
P ERaHVE R AR AN R E SRt E AR - FE > EYE
FE LR T Ay A an e - E/ NS 8l D& A ERHET (Data Sparse ) HY
NEE - BR TR RIES TR ARARE R - GUESETRB(EAY 10~19 pEE/VHF
JRREZASET AL 0 fe 85 DL bmiie A6k = B4y NBL - tgrigpk Gompertz
AR E SR U A AL ST b A R - IR S BUR I AR sa i & e 4R AR ap =k
4R ERTE -

RIS S E R U3 #4808 A 3B T 3% ( Uniform Distribution of Death »
LUTf5#% UDD ) » st RS- FIathan RIEUE - A FEamRiiE - His
R ESRGR B ABDMARKRES  EEIE TR FeraiEE R AR E -
DL 2020 fEZ@HE M RG] SEHEGRNFRIECRLEEHE » SFH B0
2020 FERLCEE » BEIE T ABARNKE Poisson 73 fic » 1518 521 4 7% ( Monte Carlo
method ) FEHEEAR FEIFHAYIET ABL » (EMAFH S FH IR T RAVEIZ(E - FflE
SRR U ARG Rtk » PRETIE A\ BT eran R 0 (S E )T EdR
R RS E T By 100 5% BHEE L 100 pRE M EI9aRd T 0.5 5% - [E 2 & 1,000
KB E k- Pratkan (G195 ar ) 2ikE (Boxplot) » HARH AT FIIE A B
Ab - e REEEAA - FraS R e N EEAYREA] - B N8 S B LT
Fapty e E 10 5L o SR FREE(EEZ I#5HE4) (Graduation ) 5% -
{EA I8 DIFE BRGNS - BMEIIA/NEBIETERAEETTZE (Wang et al.
2018; Yueetal. 2021 ) » ARFEARHRE L FIIaRanHyE R BEHEE TS
e AR F AR T A apR Y Rz — -



o
‘9 - o
;
S - J> §
| | .
> 8 ‘ ’—‘3 i 45* ]
< [ ] . ;
o] ! T
3 : 3 3 — — —
1] | | i I
5 21 1 : !
e \ :
: oo
= i
© H
o E
2 3
¢
1000 5000 10000 20000 50000 100000 200000 500000

Population size

2~ 1,000 X ST Z 5L P i an Sk E

EEFT AT ERY B R ARV 5 B #83k 368 (@4l sATT & A
217 flfl (59%) BE—VERIAEAE 2 ELLT ~ 299 (E (81%) S EA (R 1)-
WIS 4R HE LA T Y AR dn e - THERA 80% & & ERHY -9 & dn B DIE 2
R TR REEERGANMERNEE B PG FRERL LS EH
H - FEL BRTAEEERZIN 2B AOEESELLT - AL Ekk
I AEAE 40 & (BR300 - Hougias e s AL > it
NBUDESIEEREER - 15 BT (A2 p) L ABERELEE
0 NILEBRARE 20 As an R AVIE CRAE L phEhe R - HAURREL N 8%
AL B dr R IR A E -

%1 BT A O (4 368)

MM A | —T2Y | I F~2T | 2F~5F | 5sT~1#&
TR (% 4 8 54 64

HMR A | 1 E~28 | 28~5E |5E~I10&E | 1052 L
1T (A 87 82 40 29

BRI B P il A AR A e R AR L HUS AR S R SR R
EWEE L BEREERE N OEED » BIEE AN OTER Bt R ESIE
EHPPEERan{hEHE - RIIASC LI e G775 K HAR  fE N BB w4
iR Z N FORETHVEUUTE - AFE HEAE{ESE TR (Standardized Death
Rate, SDR ) FIfE#({ESET L ( Standardized Mortality Ratio, SMR ) EANZEgERATHY

=



BH{4%1]] (Laietal. 1996a and 2000b; Skriver et al. 2018 ) » A HEEE DU A A fE
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