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Abstract

Population projection is important to the government policy planning in many
countries and the cohort component method is a popular method used to forecast the
future population. The cohort component method needs the information of future
fertility, mortality, and migration to project future population. These three factors are
usually decided by expert opinions, as well as the historical data. However, there are
concerns in using expert opinions. For example, it is not easy to quantify the expert
opinions, the expert opinions do not have the meaning in probability, and the
projection results via the expert opinion usually have small variances. In recent years,
the stochastic methods combing with the expert opinions have been widely applied in
order to improve the quality of population projection.

Quantifying the expert opinion is essential in combining with projection
methods and the data format of quantification also plays a crucial role. In this study,
we shall first review popular methods for quantifying the expert opinion, including
the focused group interview and Delphi method. Then, we use computer simulation to
evaluate the influence of data format on the analysis methods. It seems that, if the
expert opinion is quantified in the form of payment card or binary data, the results are
not very reliable. Therefore, we propose a sequential design to collect expert opinion

and the simulation study shows promising results.

Key words: Population Projection, Stochastic Projection, Expert Opinion,
Delphi Method, Simulation.
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a=0.1, b=0.9

o 0.947 | 0.949 0.944
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¥z | MME LSE | Trimean
d,,d, ~U(a,b) 2 1.498 | 1.499 | 1.498
a=0.1, b=0.2 (st.d.) | (0.065) | (0.063) | (0.068)
o 0.195 | 0.190 | 0.200
(st.d.) | (0.046) | (0.046) | (0.052)
d,,d, ~U(a,b) 1 1500 | 1.501 | 1.500
a=0.1, b=0.3 (st.d.) | (0.065) | (0.064) | (0.069)
c 0.200 | 0.194 | 0.205
(st.d.) | (0.048) | (0.046) | (0.053)
d,,d, ~U(a,b) i 1.500 | 1.500 | 1.500
a=0.1, b=0.5 (st.d.) | (0.067) | (0.067) | (0.073)
o 0.212 | 0.205 | 0.215
(st.d.) | (0.052) | (0.049) | (0.056)
d,,d, ~U(a,b) 2 1.498 | 1.496 | 1.496
a=0.1, b=0.7 (st.d.) | (0.076) | (0.077) | (0.081)
c 0.227 | 0.226 | 0.236
(st.d.) | (0.053) | (0.054) | (0.063)
d,,d, ~U(a,b) i 1500 | 1.498 | 1.499
a=0.1, b=0.9 (st.d.) | (0.082) | (0.082) | (0.086)
o 0.252 | 0.243 | 0.259
(st.d.) | (0.060) | (0.056) | (0.065)
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BEFAAVEMARRTRE > FEFLAL AFELFREY B & A1
(x—d, x+d,) PN Bm > 29 x 5 EF ek pA 2o d,d,~U(@ab) o A E
HREFFTHOT O PHRER X JREDF Eu=15 %L oc=02% &
A T/ U@ b)ygER > M2 ED 10 & R MK o A
SHcip B2 HRR (L 5) R p chiRhEs BiTH K> REFEDHE
BEEFFTRRARL L P ELALERR? B2k § REET R T

04 FF o P EMBEANEFE - Rl S5 S RVAH(FRE 5 4ot

TR R ) 0 oy R E R T E 5% 0 i o it Eim E
FEFRETRAA A RL - PR RETHIERE S A H R AT

Tk B R A AEFELRREY B AR Y B 2V IR
P o GIE o E o R EE B o

A+ FREXS R AFREMy SR PRLEFRELLEFRAG
Fd B RER ot PR LR R R Lz - > RV KR
B AR RS AR B TR PRSP F ok o 5 Rf

TR B g B A (oo, 11) - [1.1, 1.3) ~ [1.3, 1.5)~ [1.5, 1.7) ~ [1.7,

’

1.9~(19, o)+~ BEF > A LR L LLMEFEARMLE - BEL o)
gl B RABKFRE10 4~ £4F 7 ot 1,000 koo F]EEHES BB R
LA HF (oo, L1) > (19, o)A HREY Bk r o T URPHIELL &L
Db 1119 B A A AT PR PSR L@ SRR R R

MERER I E T R

3628 ReR P E G TR)

S Hcis 3t MME LSE Trimean

i 1.281 | 1.200 | 1.104

u=11 (s.e) | (0.054) | (0.032) | (0.036)
G 0.125 | 0.127 | 0.074

(s.e) |(0.041) | (0.065) | (0.055)

P 1.358 | 1.314 | 1.309

4=13 (s.e) |(0.054) | (0.062) | (0.065)
G 0.153 | 0.175 | 0.148

(s.e) |(0.038) | (0.056) | (0.053)

i 1.502 | 1.497 | 1.502

u=15| (s.e) |(0.059) | (0.067)| (0.074)
G 0.177 | 0.177 | 0.177
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(s.e.) |(0.035) | (0.043) | (0.051)
u 1.637 | 1.685 | 1.689
u=17 (s.e) |(0.056) | (0.061) | (0.079)
G 0.153 | 0.170 | 0.146
(s.e) |(0.039) | (0.053) | (0.051)
i 1.716 | 1.799 | 1.822
4=19 (s.e) | (0.060) | (0.031) | (0.049)
G 0.125 | 0.132 | 0.073
(s.e) |(0.037) | (0.065) | (0.055)
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1,000 =& RA s MEA < FL T 3% 2 RFaFE FRERIL > A2 &4
AFREEY - ERIPTEERE FETEN BN E 2
Wz EER R BRE R LR B A (DY Eu=15 8 F
0=02) » PNUEE- T Z T PR ROEFETHFLIHY EagtE
LI AT & RenA oo fgt o3 Jones and Twiss(1978)ehiis o F R #c
KE5A2304 > FTHEEEFEFEDRE T 2 REEAGF TR FAE KR
EFEXTNF - FAR B AP BRRY - 2R REPEFEL 43 1.0 2
20 393 ppepi(E B RS R > fi o a3 FE) B 3 5 0
BHREZONRES > H 10 & pomait @y 2 2 > % 15 =& puvis4d

HRET O ERFEEL MR AENT A RBERY o

2T MARREPZHGTE

Rl | 2B (RS- | B2 | RisT =
5 . 1.609 1.564 1.566
(s.e.) (0.564) (0.227) (0.224)

10 . 1.508 1.518 1.532
(s.e.) (0.250) (0.217) (0.183)

15 i 1.506 1.509 1.513
(s.e.) (0.157) (0.164) (0.147)

20 . 1.500 1.501 1.501
(s.e.) (0.124) (0.123) (0.106)

30 i 1.502 1.498 1.505
(s.e.) (0.090) (0.087) (0.086)

7 2B R 21,000 X7 Nl iEFx c EHE RS- T RisZ 2

A BRI Rt Rkt R EHROP Y ERY > HIF ERF D
AFERA BRI ¥t REFEFE A A D T R o &

£ 1520 =B R EEF Heh p B E 0 D = i 7 R g R AR dRT o
B-HPF R auaE S ( 8) » B 5% Y T & 20

2 30 ik REF o iR g kRt & 060G IR K BT AR o ERE

bisz s ARSI R RN ETE gL - BRI HRT o
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%8~ ERERFE= fAritE HuE E

B A | R EF | RS- | RS2 ST
n=5 H 0.991 0.874 0.899
n=10 H 0.946 0.966 0.947
n=15 H 0.954 0.957 0.965
n=20 H 0.963 0.962 0.949
n=30 H 0.958 0.960 0.961
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AR FL ORI IFL PR F TR L LRSS RPN
G A2y HNRATAE AN TR EIT TS ELEE I R
Rt R AEN Zldy o BREL T ANI R A ERALGEEEL
ARFTEN e AF AL 2 & (Ratio) ~ ® B (Interval) ~ g  + (Payment
Card) ~ = ~(Binary) » £ %37 ks 473 2 TR E L > £ 00§ iR 1
ARESZORY RS RET R ORAPEER I TR
B R AT RO B 22 R R ERAL o LA F L L
A B R Y SR R RS XY S R

* < 3 4 a0 B3R B2 (Sequential Pretest) o & p4R 4 R BB Y @ SR P
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PP R g RPN ERE aR LB L M T AR, TS
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AR RERYFEERA I L0 4 ¥ 2% E(Willingness-to-pay) #
g% (Double Bound) » & =& 7GR A =X > ¥7F B R A BV R L > 7 GHLEL
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