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BEICB0LT, HBREICL2 T 7 —FoM@ERE LT, [HEOKREITHT 3R
DHREN TR NG BEfish T b 2 &2~/ Thid, TOKIKBITS 9IRS
v P OHERIRIN TN ENS T EITHYT 5. 20 EAKEZ, 40D oMERN
IEHEZITOR RO RRT 522 L TEROD, TORIZESNT, 9DDKRA U |
BT AMEREEEY I 2 V—Y g VICK BRSO ANBZ EICKD, ZoME
XS B Al A —ERE AR TH 5. T DX HIT, MR OETIZ, HHNEIZLET
To—FofEEHER AL, BEEARDDLEICEETAEEBEZIONSE. L LENS,
Zzhid, H L X THRIT - 72HERMIRIRERE L ORI BOTEWI ZEff&EDb DT
HY, AFETHAE, FHERAED THUHEO LS D EITHIOTH 400 & O Mo A&
SFMETH B END ZEICREEIDLETH 5.
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WIZ, HifiOBEREITHE SO TIIT UIFERA OGS RAE RS & & biT, BEAET
5T EET B RIS, FAERITEBY B 5 BB RIER A DA R R > A FEPE 2
L, WMEldTs LT 5.

B121%, REEICIERHERHC 36 1 2AEK, HEBNC AR R (5 KRR %2 - 72> ki,
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BHEXBOMREMIKE L, #HEFshZ ADDEHENSRENI LE2ERL TS, JhiTk
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R SR O E FTRPR A OHEET O #E R 2RI 3 2 856, 45 H 3 2 E0IE PR O R 5
&> THZDOAEEIERIRESRLEEDTH S, HlAIE, AHI104ER D LA 4RI E
DR E R OB %<5 72912, 20154EF TO20~64 A0 Z2 W2 84, T O AR
HREWEEZEZLOSNDE—HT, S0EBRDO I ELOHE RS 572912, 20554EDED AN
ZRBEA, TOAHEEZMLYE LD EEZTEBLIENRLETHE, DL,
K12, 13128 LIcRER A HEGT O A HEFLMEA RS < v 7% QUHITE O TRERA LHEG RS 3
ARAT A EICXD, BORNVEIIBOLTY, X OMIESHB21TS 2 EWnfRIcis 572
A9,

Wiz, &0 BARMEAOEBIZOOTHET 5700, AL EEBIADESE EEDA
Q&S « EEERADES « BEADES) X2, 54EMD50%, 90%, 95%fF X
[, FE R O D ARG 22 « ZEERE A A AL « SEC TP RLHER RS R S i L7z b
M#E 3, BEOHME T Z 7L LI b DMKI14~1TTH 5.
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2005 | 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050 | 2055

AR CEA) Az SE T PSS | 12,777] 12,718 12,543] 12,273] 11,927] 11,522] 11,068] 10,569| 10,044] 9,515 8,993
95% LR 12,777] 12,737| 12,611| 12,417| 12,167| 11,876| 11,548| 11,180{ 10,794/ 10,387| 10,002

90%.1 B 12,777] 12,733| 12,598| 12,390 12,122] 11,808] 11,455| 11,061| 10,636| 10,215] 9,799

50% 1R 12,777] 12,723| 12,562| 12,315| 11,996] 11,624| 11,205| 10,746| 10,258| 9,767| 9,280

il 12,777] 12,717 12,542| 12,272| 11,925| 11,521] 11,065 10,566| 10,041 9,511 8,987

50% FER 12,777] 12,712| 12,523 12,232| 11,858| 11,420{ 10,932] 10,399] 9,841 9,278| 8,724

90% FER 12,777| 12,704 12,491| 12,162| 11,741| 11,254| 10,710 10,127| 9,518| 8,915| 8,311

95% FER 12,777] 12,700| 12,477] 12,135| 11,699| 11,188| 10,627| 10,023 9,401] 8,775 8,160

b e i 2 0 9 33 700 118 172|  231] 291|349 407 466

ALY 0.000] 0.001| 0.003] 0.006] 0.010] 0.015] 0.021] 0.027] 0.035] 0.043] 0.052

LEOUNEE- [y Az SE TP AzAS L | 0.138] 0.130] 0.118] 0.108] 0.100] 0.097] 0.095] 0.093] 0.090| 0.086] 0.084
4L TS |95% LR 0.138] 0.130[ 0.121] 0.114| 0.110) 0.109] 0.111] 0.112] 0.113] 0.112] 0.112
90% 1R 0.138] 0.130] 0.120{ 0.112] 0.107] 0.106] 0.107) 0.107| 0.106] 0.105] 0.105

50%.1-FR 0.138] 0.130| 0.119] 0.108] 0.101] 0.098| 0.097] 0.096] 0.093] 0.090{ 0.088

e fiEl 0.138] 0.130] 0.118| 0.107| 0.100] 0.096] 0.094] 0.092| 0.089| 0.085] 0.082

50% FER 0.138] 0.129] 0.118| 0.106] 0.098] 0.094] 0.091] 0.089| 0.085| 0.080] 0.077

90% T ER 0.138] 0.129| 0.117] 0.105] 0.096] 0.090{ 0.087| 0.083] 0.078] 0.073| 0.068

95% F IR 0.138] 0.129] 0.117| 0.104| 0.095] 0.089] 0.085 0.081| 0.076] 0.071] 0.066

PR 22 0.000] 0.000{ 0.001] 0.002| 0.004] 0.005] 0.006] 0.007] 0.009] 0.010] 0.011

ZE R EL 0.000] 0.002] 0.009] 0.021] 0.035] 0.049] 0.063] 0.078| 0.095| 0.113] 0.133
HEEEAE R A DEIE B R SE T LA AL | 0.661] 0.639] 0.612] 0.600] 0.595| 0.585 0.568| 0.542] 0.528] 0.518] 0.511
(15~64m#14)  |95% LR 0.661] 0.640) 0.615] 0.605| 0.603] 0.597| 0.584| 0.562| 0.551| 0.545| 0.543
90%_L- R 0.661] 0.640| 0.614]| 0.604] 0.602] 0.594| 0.581] 0.558] 0.546| 0.540[ 0.536

50% 1R 0.661] 0.639] 0.613| 0.601| 0.597] 0.589| 0.573| 0.548| 0.534| 0.526] 0.520

Pyl 0.661] 0.639| 0.612] 0.600] 0.595] 0.585| 0.568] 0.542| 0.527| 0.517| 0.510

50% FER 0.661] 0.639] 0.612| 0.598| 0.592] 0.581] 0.563| 0.536| 0.520| 0.508] 0.499

90% F KR 0.661] 0.639| 0.610] 0.595| 0.588] 0.574| 0.554| 0.525| 0.506] 0.492| 0.479

95% FER 0.661] 0.638] 0.610[ 0.594| 0.586] 0.572| 0.551] 0.520| 0.500| 0.484| 0.471

P 0.661] 0.639] 0.612| 0.600| 0.595] 0.585| 0.568] 0.542| 0.527| 0.517] 0.509

PR 72 0.000] 0.000{ 0.001] 0.003] 0.004] 0.006] 0.008] 0.010] 0.013] 0.015[ 0.018

ZEREL 0.000] 0.001] 0.002| 0.004| 0.007] 0.011] 0.015] 0.019] 0.024| 0.029] 0.035

EAEADES HZE e SEC AR R | 0.202] 0.231] 0.269] 0.292] 0.305] 0.318] 0.337] 0.365| 0.382] 0.396] 0.405
65U E#IE) | 95% EER 0.202] 0.232] 0.272| 0.298| 0.315] 0.333] 0.358] 0.392| 0.416| 0.437| 0.455
90% 1 R 0.202] 0.232| 0.271] 0.297) 0.313] 0.330[ 0.353] 0.386| 0.410] 0.430| 0.446

50% LR 0.202] 0.231] 0.270[ 0.294| 0.308] 0.323] 0.343] 0.373| 0.393| 0.408] 0.421

i 0.202] 0.231| 0.269] 0.293] 0.305] 0.318| 0.337] 0.365| 0.383] 0.397| 0.407

50% FER 0.202] 0.231) 0.269] 0.291| 0.302] 0.314] 0.331] 0.358| 0.374| 0.385] 0.393

90% F KR 0.202] 0.231| 0.267] 0.288| 0.297) 0.307] 0.321] 0.345] 0.358] 0.366] 0.371

95% T ER 0.202] 0.231] 0.267| 0.287| 0.295] 0.305] 0.318] 0.340| 0.353| 0.359] 0.362

P 0.202] 0.231] 0.269] 0.293| 0.305] 0.319] 0.337| 0.365] 0.384| 0.397] 0.407

PR 72 0.000] 0.000{ 0.001] 0.003] 0.005] 0.007| 0.010] 0.013] 0.016] 0.019 0.023

A B REL 0.000] 0.001] 0.005[ 0.009] 0.016] 0.022] 0.029] 0.035] 0.041] 0.049] 0.057
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7o—FOHFHER AR, FBEEDLIIEICEETEEELIONS I E, T2, [
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THITZZILEBTENR., $bAHA, WMRIEEGTITRIOXI BBINE OB EZ>D, R
DAMER I T 2 EHXMEE EOHERS M ERR L TOWEDITTHEM, —HT, R
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ViR T -/ bD A5, AAEE T, #HEGHEIT - 72Kl & —& O REE 23k
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ANOBGEOFIHIZH 1o - TiE, HEGHO IR FLIE LIS pE - TRIAEM T & ARz B L
ZfTo T &N, NMEEENDOFERIHINE L TEHENEL I ETH 5.

FERA DM B ATEFE D ok 2 2 E R TEBL. Leh->T, FERADMEGHEED
FHIZH Iz > TR, TONEFEEOFECERPRMFICLD XCHBEINE 2 LN
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I & B AHEREDTEHRIRMIE Z 0 &5 BEBIRO—D DR LT DIGFE EIFHEZ SN
26500, —5T, RN L 2HERIEEOATI O LS BMERETHRIREN S L0
S DT, FERA DG O AR IEOHEMI b 72 » TE, BEUIE PRI X -
TR I NI AERIED TR EGINIE T 5 2 & ERKFIZ, ADBENRFDIARIPER
L, AHEIEMEANOHEBIE MBI OWT LT 2 ENNETH L EEZ LN D,
W&, FERAOHEEHCBE T 2 AMEEEIC >V TIE, AOBEOERNERZ &
ATE X O AT TEIRIR LTSS D B & & &IT, MR OIS %2 8D 1o A FEFEME D 1 iz
BOSHFFRIIODVTHISWAMAEETT> T T EBSGHORETH B ENZ LS.
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On the Application of Probabilistic Approach to the Population Projection
for Japan

Futoshi IsHi

In this article, we applied probabilistic approach to the population projection for Japan using
expert opinion method.

In the official population projection, the scenario approach are used to express the uncertainty of
the projection, which is based on three assumptions about fertility and also three assumptions about
mortality. However, there are an argument that points out some problems for the scenario approach.
National Research Council (2000) argued that the range of the demographic components were ill
defined because no probability was explicitly assigned. They also pointed out that it was impossible
to construct scenarios that simultaneously reflected the uncertainty in all the variables of interest.

Probabilistic approach could solve these problems by expressing the uncertainty of the projection
with confidence intervals. There are several types of probabilistic approach depending on how the
confidence intervals are constructed, such as time series analysis, expert opinion method and ex
post analysis. In this article, we used expert opinion method.

Using the result of the 10000-time simulation, we illustrated maps that express the uncertainty
of the age-specific population and confidence intervals of total and age-specific population. We
observed that probabilistic approach contributed to better understanding of the assumptions by the
scenario approach, and it enabled us to express the uncertainty of the demographic variables in
more consistent way.

However, we have to recognize that the resulted confidence intervals by the probabilistic
approach are projected ones. Therefore, we should use them based on comprehensive understand-
ings how the intervals are constructed and what their assumptions are, and we also have to note that
the resulted confidence intervals could change if the assumptions change.

Uncertainty is inevitable in the population projections. Probabilistic approach helps to deal with
this problem, but it is also important to understand the basic properties of the population projection.
More works would be needed to disseminate information about population projection including its
basic properties, as well as to examine the method to express uncertainty such as probabilistic
approach.



