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Tutorial for PEP - Program for Stochastic Forecasts of Population
Juha Alho and Mikko Mustonen

Purpose. This is a purely “how to run the program in practice” tutorial. A more detailed
description of PEP is available at: http://joyx.joensuu.fi/~ek/pep/. The specification of the
various files and parameters needed by PEP is a rather more demanding exercise. Here it is
assumed that someone has done the work.

1. Preparation

Step 1.1. PEP runs under Windows (95 and up - we hope). Create a sub-directory with the
name you like, say, ¢:\tutorial. Copy the following files into the sub-directory: pep.exe,
combl.exe, bds52f.dll, cws3230.dl1l, owl52f.dll. The four files take up about 1.48 MB.
pep.exe makes stochastic forecasts. It needs the dll-files (somewhere in your system) to run.
combl.exe is used for aggregating age-specific data. It is optional.

Step 1.2. Copy the file params.dat into c:\tutorial. This is not necessary, but we recommend
it, as it facilitates the running of the program - provided that you use the file names given
below!

2. Setting up the Point Forecast Files
Step 2.1. Copy the file jpop.dat into c:\tutorial. This is a fext file like the other input files to
be given below. It contains the jump-off population by age and sex. File 1 below provides the

example we use in the tutorial. Highest age is 7.

Step 2.2. Copy the file asmr.dat into c:\tutorial. It contains the point forecast of age-specific
mortality by age and sex for each forecast year. The number of forecast years is 5. See File 2.

Step 2.3. Copy the file asfr.dat into c:\tutorial. It contains the point forecast of age-specific
fertility by child bearing age for each forecast year. Here the lowest age of child bearing is 2
and the highest age of child bearing is 4. See File 3.

Step 2.4. Copy the file net.dat into c:\tutorial. It contains the point forecast of net-migrants
by age and sex for each forecast year. See File 4.

3. Setting up the Files for Scales and Other Uncertainty Parameters

Step 3.1. Copy the file sc_asmr.dat into c:\tutorial. It contains the scales for age-specific
mortality by age and sex for each forecast year. See File 5.

Step 3.2. Copy the file kp_asmr.dat into c:\tutorial. It contains the kappas for age-specific
mortality by age and sex. See File 6.

Step 3.3. Copy the file sc¢_asfr.dat into c:\tutorial. It contains the scales for age-specific
fertility by age for each forecast year. See File 7.



Step 3.4. Copy the file kp_asmr.dat into c:\tutorial. It contains the kappas for age-specific
fertility by age. See File 8.

Step 3.5. Copy the file sc_net.dat into c:\tutorial. It contains the scales for net migration by
sex for each forecast year. See File 9.

Step 3.6. Copy the file kp_net.dat into c:\tutorial. It contains the kappas for net migration by
sex. See File 10.

Step 3.7. Copy the file gross.dat into c:\tutorial. It contains the gross migration by sex for
each forecast year. See File 11.

Step 3.8. Copy the file age_gr.dat into c:\tutorial. It contains the age distribution of gross
migration by sex. See File 12.

4. Running PEP

Step 4.1. Start PEP by clicking on the PEP icon. The program is menu driven. To exit the
program, when you are not sure what to do next, click on Exit. The current general Help is
not much of a help. Sorry!

Step 4.2. Click on Optional parameters. Choose the option specification file, by first writing
the file name params.dat into the space provided (see File 13), and then by clicking on the
check box on the left of the text Read the parameter values and file names from
specification file. If you intend to change some parameter values, then they can be stored into
a file you must name. Now, the program is, in principle, ready to run. But check first that
everything is as you intended.

Step 4.3. Click on Input files and parameters. Click on Parameters for... We intend to run
30 simulation rounds, for example. Here, and in the sequel, edit the values given, as
necessary. Click on Point forecasts. If there are errors in file names, it will be detected as you
click OK. Click on Kappas and scales.

Step 4.4. Click on Error terms. Click on Mortality. We use AR(1) correlation structures
with a number of autocorrelation and crosscorrelation parameters. If you don’t know what
Limit year for mortality means, put some number in that is /arger than the number of
forecast years. Click on Fertility. Click on Migration.

Step 4.5. Click on Specification of mortality. Verify that there is a check mark next to
Projective mortality rates. Alternative choices are discussed in Appendices.

Step 4.6. Click on Aggregated files. This produces simulated results for age-sex groups you
choose, in addition to the single age by sex data that PEP always produces. In our example,
aggregation is done for annual files (not sample paths), for both sexes (as opposed to just
one), together (as opposed to separately), for three age-groups.

Step 4.7. Click on Parameters and Options. Click on Sex ratio. Choose 1.05, or other value
you like.



Step 4.8. Click on Optional parameters (again!). Click on Testing files. This will check,
before the program starts simulating, that the data files are compatible with the ages and
number of forecast years you have given. It is not uncommon that the check routine
complains about the presence of characters that cannot be seen on screen. One can avoid this
by making the input files with a program that is capable of producing formatted text files.

Step 4.9. Click on Run. The files are first checked, if you like. Then, the simulation is carried
out. When the program has run, a file pep.log is created. See File 14. It describes what
parameter values were used, and what the names of the output files were. In this case we get
sample paths as files Px_d1.S1. For x = 0 we get a point forecast with no stochastics. For x =
1,..., 30 we get 30 simulated sample paths. Files Yy _d1.S1 fory = 1,..., 5 give the simulated
counts for the 5 forecast years. Files Yx_0.C1, x = 1,...,5 have the aggregated data (ages 0-1,
2-4, 5-7) for 5 forecast years. See File 15 for an example. Now we are finished!

5. Use of Simulated Data

5.1. The basic output of PEP consists of sample paths for the population by single years of
age and sex; and of annual files by single years of age and sex. A separate program comb1
can be run to produce additional aggregated files. The logic is the same as in Step 4.6 above.
For example, one can choose all ages and both sexes together to form the total population. Or,
we can, e.g., request the sample paths for the three age-groups that were not (chosen in Step
4.6 to be) output by PEP already. The latter results are in files Px_1.C1, for x =0,..., 30. For
an example (x = 1), see File 16. A file combine.log contains the parameter values used. In the
next run of comb1, the file names would be Px_2.C1, etc.

5.2. The data of File 16 can be used to calculate for example the age dependency ratio, here
defined as (the population in ages 0-1 and 5-7) + (population in ages 2-4). This is done by
importing the data of the text file into some statistical program. A graph is shown in Figure 1
was produced with Minitab. This allows the study of time paths of population functionals of
interest. Or, such paths can be used as inputs in other work, e.g., in macroeconomic models.

5.3. The data of File 15 can be used to assess what the age-dependency ratio will look like in

year t = 5. Figure 2 has a histogram of the predictive distribution. Numerical summaries can,

of course be produced, once the data have been imported into a statistical program. The mean
of the distribution is 1.59, the median is 1.61, the standard deviation is 0.10 etc.

5.4. The files LE_Yx.dat contain simulated values of /ife expectancies at birth for males and
females.

6. A Note on the Preparation of Input Files
In actual applications we might have, say, 100 ages and 50 forecast years. There is no way the

input files could be produced by entering the text by hand, character by character. A statistical
program, such as Minitab, can be used to write the files in the required format.



Appendices
I. Mortality Rates

Suppose the mortality rates come from the rectangles of the Lexis-diagram (as opposed to
parallelograms that correspond to survival to a given age at the end of the year). Formally the
input files look like Files 5 and 6, but the numbers have a different interpretation.

Step 4.5N. Click on Specification of mortality. Verify that there is a check mark next to
Mortality rates. (This opens two options, to be discussed in Step 4.7\, in Parameters and
Options. Depending on how you started, you may have to repeat the choice, until this
happens.)

Step 4.7N. Click on Parameters and Options. Click on Sex ratio. Choose 1.05, or other
value you like. Click on Correction term for survival probability. Choose either Keyfitz’
method, or Reed-Merrell formula. Click on Separation factors. This is the fraction of
deaths in age zero that are due to those born during the previous year. Choose 0.15, or other
value you like, for both males and females.

I1. Hazard Rates

Suppose exact hazard increments have already been estimated (as opposed to having to use
age-specific rates). Formally there are two input files that look like Files 5 and 6. Only now
we input annual hazard increments: from birth to age 0, from exact age 0 to exact age 1,...,
from exact age 6 to exact age 7. An additional input file for the average probability of
survival in the highest age is needed.

Step 2.50. Copy the file sur.dat into c:\tutorial. It contains the point forecast of survival in
the highest age by sex for each forecast year. See File 18.

Step 4.50. Click on Specification of mortality. Verify that there is a check mark next to
Hazard rates. (This opens two options, to be discussed in Step 4.7\, in Parameters and
Options. Depending on how you started, you may have to repeat the choice, until this
happens.)

Step 4.30. Click on Input files and parameters. Click on Parameters for... We intend to
run 30 simulation rounds, for example. Here, and in the sequel, edit the values given, as
necessary. Click on Point forecasts. The file sur.dat must be added as the last required file
name.

The order of the last two steps depends on the state PEP is in, when you start.



Fil e(11. [ pop. dat

(0)M 100
(1M 105
(2)OM 110
(3)OM 100
(4)M [00
(5M [8O
(6)M [BO
(7)yM  [BO
(0)F 100
(1) OF 105
(2)0F 112
(3)0F 105
(4)0F [05
(5)0F [P0
(6)F [B5
(7)OF 6O
Not es:
*OThelf i | eOnrust [begi nOw t h[(F* (“; [ henUconeslagel0, 1, ..., Ouplto

t heChi ghest Cage, Cher ed7; [0t henCcones[I*) ”; [t hen™ M [Of or Oal es
“F" [Of or [f emal es; [t hent heOpopul ati onsi ze. (OThelf or mat [ s

i nt endedt olhel p0t heluser [0t olcheckhi sCor Cher O nput Uf i | es, Ui n
casellt herelfarellerrors.

*[OFi rst Omal est henlf enal es, M FOwri tt en nCupper Ccase.

Fi | e®2. Oasnr . dat

(0)OM 0.01  0.01  0.009 0.008 0.007
(1)CM 0.05  0.05  0.047 0.046 0.045

(2)CM 0.05 0.05 0.045 0.044 0.04

(3)OM 0.0700.07 0.065 0.064 0.06

(4)OM 0.0900.09 0.085 0.084 0.08

(5)0M 0.1500.15 0.145 0. 14 0.13

(6)CM 0.3000.30 0.28 0.27 0. 26
(7)OM  0.5000.50 0. 49 0. 47 0. 45
(0)OF 0.0100.01 0.009 0.007 0.005

(1)OF 0.0400.04 0.035 0.034 0.03

(2)OF 0.04 0.04  0.037 0.035 0.033

(3yOF 0.06 0.06 0.055 0.05 0. 04
(4OF 0.08 0.08 0.075 0.07 0. 06
(5yOF 0.12  0.12  0.115 0.11 0.1
(6YOF 0.25 0.25  0.24 0.2 0.18
(7Y)OF 0.40  0.40  0.37 0.35 0. 33
Not es:

*O nlk hi s | lustrati onCwelassunell hat [t hesellar eI proj ecti ve
nortalitylrates”, [ .e., OatesUf ronit he(paral | el ogransof [t he
Lexi sdi agr anil hat Ocorrespondlt olbi rt hClcohorts. OThelfirst s
t heOpr obabi | i t yOof Usur vi val [f r onibi rt h(Ot ollage[0, [t heJsecond
fromage0O[t oCagell. OPEPCW | | Cext r apol at el hel ast Osur vi val
probabi | it yf romid7Ct o07Caut omati cal | y.



Fi | e[3. Oasfr. dat

(200) OOOFER 500. 0 500 450 450 450
(0E38) OFER  1000.0 1000 900 900.0 900.0
(4) OFER 200.0 200.0 200 200 200

Not es:

*[t helr at esCar eligi venUasOnul ti pl i edCby[11000

*[Thesellar e[ at esf r onit hellr ect angl eslUof [t helLexi sCdi agr am
* PEPLr eadsl nlkt helfi | esCusi nglf reeldf or mat . O t Cassunmes[t hat
t helnext agelbegi nsOw t h[F* (“.

*[Spacelld sCalldel i m t er Cher elasel sewher e.

Fi | e4. Onet . dat

(OooM 1 1 0.0 0.00.0
(LM 5 5 0 -4 -3

(2 10 5 0 -4 -3

(3)yM 5B 0 0 0

(4)M 5B 0 0 0

(5 M 300 0 0

(6)M OO0 O 0 0
(/)M 00 O 0 0
(0) OF 00 O 0 0

(1) OF 44 O -3 -3

(2) OF 4 4 0 -3 -2

(3) OF 0 0 0 0 0
(4) OF 0 0 0 0 0
(5) OF 0 0 0 0 0
(6) 0OF 0 0 0 0 0
(7)OF 0 0 0 0 0
Not es:

* DAbsbI ut eOnunber sgi ven.
*[Net Om gr ati onOcanlbelnegat i ve.



Fil e[5. Osc_asnr. dat

(0O)M 0.04 0. 04 0. 04 0. 04 0. 04
(1HOM 0.04 0.04 0.04 0. 04 0. 04
(2)M 0. 07 0. 07 0.04 0. 04 0. 04
(3)M 0.0700. 07 0. 04 0. 04 0. 04
(4)OM 0.0400. 04 0. 04 0. 04 0. 04
(5)0OM 0.0400. 04 0.04 0.04 0.04
(6)M 0.0400. 04 0.04 0.04 0.04
(7)M  0.04[0. 04 0. 04 0. 04 0. 04
(8)OM 0.0400. 04 0. 04 0. 04 0. 04

(0) OF 0. 04[10. 04 0.04 0.04 0.04

(1) OF 0. 04[10. 04 0.04 0. 04 0. 04

(2) OF 0. 06 0. 06 0. 06 0. 06 0. 06
(3) OF 0. 06 0. 06 0. 06 0. 06 0. 06
(4) OF 0.04 0.04 0.04 0. 04 0. 04
(5) OF 0.04 0.04 0.04 0.04 0.04
(6) OF 0. 04 0. 04 0. 04 0. 04 0. 04
(7)OF 0. 04 0. 04 0. 04 0. 04 0. 04
(8) OF 0. 04[10. 04 0.04 0.04 0.04

Not es:

*[Scal esgi velt helOst andar dldevi at i onUof Cuni t 0 ncr enment Oof
errorfordog-nortality. O

*[FO" Oref ersCt oldsurvi val f ronmibi rt h(k olJage[0, [ 8" [referslto
survi val Of r oniage 70t oCagelT7.

Fil e(6. [(kp_asnr. dat

(0O)M 0.15
(1M  0.15
(2)M 0.15
(3)M 0.15
(4)OM 0.15
(50M 0.15
(6)M 0.15
(7)M  0.15
(8M 0.15
(0) OF 0. 15
(1) OF 0. 15
(2) OF 0. 15
(3) OF 0. 15
(4) OF 0. 15
(5) OF 0. 15
(6) OF 0.15
(7)OF 0.15
(8) OF 0. 15
Not es:

* DKapbas (don’ t Chavell o[bellt helsane[f or Ceachage.
* OKappasUdet er m nelt heOconst ant Ccor r el at i onUof Cuni t
i ncrenments.

Fil eldr. Osc_asfr. dat



(2) OFER 0. 06 0. 06 0. 06 0. 06 0. 06
(3) OFER 0. 06 0. 06 0. 06 0. 06 0. 06
(4) OFER 0. 06 0. 06 0. 06 0. 06 0. 06

Not es:

*[OScal esforfertilitylneedlnot [t olbelt helOsanelas[f or
nortality, Cbut Oenpiri cal Cwor kOshows [t heyOar ellof t en(Isi mi | ar.
Fil e[8. [kp_asfr. dat

(2) OFER 0. 01

(3)OFER 0. 01

(4) OFER 0. 01

Fil e[9. Osc_net. dat

()™M 0.10.20.30.50.6

() OF 0.10.20.30.50.5

Not es:

*[IScal eslgi velt helOst andar didevi at i on[f or Cabsol ut eCnunber s not
| 0gs).

*[Par ent heses[ar elJenpt y. (OThey[ar e[usedt olconf or nit ot hellot her
read-i nOpr ocedur es.

Fi | e(110. [Kp_net . dat

()OM 0.5
()OF 0.5

Fil e(111. [gr oss. dat

(0) OYEAR  20[20
(1) OYEAR  25[25
(2) OYEAR 30080
(3) OYEAR 40040
(4) OYEAR 40040
(5) OYEAR 40040

Not es:
* JAguessf or [t heOnunber Cof Cgr oss gr ant s sCused[t olspeci fy
uncertainty.



Fil e(112. (age_gr. dat

(0) OM
(1) OM
(2) OM
(3) OM
(4) OM
(5) OM
(6) OM
(7) OM
(0) OF
(1) OF
(2) OF
(3) OF
(4) OF
(5) OF
(6) OF
(7) OF

COOOOO0O0O000000000
ORRPRPNWRRORRRNWRR

Not es:

*[Thi s st helJage-di stri buti onUof Ogr ossm grati onllseparately

f or DeachOsex. (OToget her Owi t h(OFi | e01100 t Odet er mi nest heCabsol ut e
si zel[of Ogr ossm grati onlbyCyear. OMul ti pl yi nglt heseChunber s

wi t h(t helOscal esUof [Fi | e[©[gi ves[t heldst andar dldevi at i ons[If or
error [ n(t heOannual [Of or ecast [of [net - m grat i onlbyCageCandsex

f or Deachf ut urellyear.

*OAs [t heOnunber sCf r ot helt hreelf i | esCareOmul ti pl i edt oget her,
t helr epresent ati onld sChot Ouni que!



Fi | e(113. [par ans. dat

3
30067

1. 05

1

0

0. 000C0. 000

[000. 89010. 8500. 80010. 95010. 905
[00. 8770000. 8790070. 795170. 96310. 906
202

202

100110

JPOP. DAT

ASMR. DAT

KP_ASMR. DAT
SC_ASMR. DAT

ASFR. DAT
KP_ASFR. DAT
SC_ASFR. DAT

NET. DAT

KP_NET. DAT

SC_NET. DAT

AGE_GR DAT

GROSS. DAT

1

2313

0L

Not es:

*[Thellsi gni fi cancellof [t hellvari ous, Oadm ttedl yCcrypti c, Ocodes
canlbeldi scer nedlby[goi ngt hr ought heCpul | OdownOrenus, [bef ore
t heOpr ogr antl sCr un, Cor OO r onit hell ogofi | ek hat [0 sCcr eat ed
af t er OPEPChasOr un.

*[t 0 sChot Cnecessar ylt ollusellt helparaneter (f i | elat Cal | . DAl |
par anet er sCicanlbellgi venli nt eracti vel ylbylgoi ngt hr oughCt he

pul | OdownCnenus. OHowever , Owelr ecommend[t hat Oyouluselt he
paramnet er [(fi | e, 0 nOor der [t om ni m ze[t hepossi bi |ityCof [t ypos,
and[t hat Oyouldgo[t hr oughal | Orenus [t olOcheck [t hat Cever yt hi ngli s
aslli nt ended.



Fi | e(114. Cpep. | og

R I b ok Sk Sk S S R Rk kR R R S b b b R R Ik Ik S b S R R R R e e e b S S I I R

PEP. LOG

R b ok Sk Sk S R R R I kR R R R S S b R Rk Ik S b R R IR R e e S S I R e e

Dat e[18. 5. 2003
Ti me[J10: 48: 32.

Thel[Xf ol | owi nglpar anet er Cival uesOwer e[lused:

- Onunber Dof Usi nul at i onOr ounds: (130
- Onunber Oof [Of or ecast [year s: [b

- O owest Cagelof [chi | d- beari ng: [2
- [hi ghest Uagelof [chi | d- beari ng: 4
- hi ghest Cage: 07

Thelf ol | ow ngldat alfi | esDwer elused:

(1) 0 unp- of f Opopul ati on: (JPOP. DAT

(0 2) Oproj ectivelnortal itylrates: DASVMR DAT

[ 3) Lkappas(f or Onort al i t y[r at es: IKP_ASMR. DAT

((4) Oscal estf or Onortal i t y[r at es: OSC_ASVR. DAT

((5) Ofuturedfertilitylrates: DASFR DAT

[0 6) Ckappasforfertilitylrates: KP_ASFR DAT

[ 7) Oscal esforfertilitylrates: ISC ASFR. DAT

(( 8) [f ut ur elinet - m gr ati onlr at es: [INET. DAT

[0 9) kappas(f or Onet - mi gr ati onChunber s: CKP_NET. DAT
(10) [scal eslf or [net - m grati onOnunber s: OSC_NET. DAT
(11) Cage-di stri buti onlof [gr oss- m grati onUnunber s: DAGE_GR DAT
(12) OOf ut ur egr oss- m gr ati onChunber s: OGROSS. DAT

- Osexlr at i ollat [bi rt hCbet weenboyslandlgi rl s: [11. 050

-[seedlt ol nitializellt helrandoniinunber Ogener at or: [11
-Ocorrel ationOstruct urellof [f orecast Cer ror Uf or [t hellet allt erm
(Cof Onort al i ty: OAR( 1) Onodel

-rhol eta) [f or Omal eCnortal i ty: 0. 890

-rho(eta) Of or f emal elnortal ity: 0. 850

-rhol eta) [f or [t he(dlcorrel ati onCof Onort al i t y[bet weenlt he
sexes: [0. 800

-Ocorrel ati onlIst ruct ur elof Cf or ecast Cerr or [f or Ot he(del t alt erm
(Cof Onort al i ty: OAR( 1) Onodel

-rholXdel ta) Of or Omal eOnortal i ty: [0. 877

-rholi del ta) f or Of emal eChortal i ty: 0. 879

-rhold(del ta) f or (t hecorrel ati onCof Onort al i t y[bet weenlt he
sexes: [0. 795



-Ocorrel ati onOst ruct ur ellof Of or ecast Cerr or Of or [t helOet allt er m
Oof (fertility: DAR(1) Oodel
-rholleta) forfertility:[0.950

-Ocorrel ati onst ruct ur ellof Of or ecast Oerr or Of or Tt heOdel t allt er m
Oof (fertility: DAR(1) Orode
-Orholi(delta) forfertility:[0.963

- OrholX eta) f or [t hellcorrel ati onCof Onet - m gr ati onCbet weenl(t he
sexes: [0. 905

-rhol( del ta) [f or [t helcorrel ati onCof Onet - m gr ati onCbet ween(lt he
sexes: [0. 906

-dimtOyearforOmortality: (010
-dimtOyearOforfertility: 010

FilesOPx _dl1.S1, (X0t o130, CandCf i | esOyy d1. S1, Oy =010 o5,
arewittend ntoOC \tutorial.

Thellaggr egat edout put :

- dannual Of i | esCwer eldchosen[t o[belout put
- bot hOral esfandf emal esCwer elichosenlt o[bellout put Oconbi ned
t oget her
- Ouser - speci fi edage- gr oupswer e[lused
- Onunber Dof Cage- gr oupswas[3
- [t he owCandChi ghd i m t Cof CeachOgr oupOwer e:
groupl: D00and1
grouplR2: [(2Candl#4
group3: (50and7

Fi |l esOyx_0. Cl, Oy[(=OL[t o5, Oar el nt heldi rect ory[C: \ tutori al .



Fi | e(115. OY5_0. C1

L0000 - 1 O0000ir2 - 4 O000000s- 70
OO000M2 14 DO000004 36 L0004 950
L0002 8 2 L0005 24 00004 790
OO0 6 0 LOOOOO044 0 OOCCO0044 9 0
L0002 19 COOooira 31 4 86 U
OOOO00350 DOOOOOs 8 3 46 30
OO0 2 14 DOOoo0o4 10 0000004 130
LOOOOH303 LOOoodda 33 4 e6 U
L0002 89 LA 7 1 COOO0r4 22 0
L0006 9 COOOOO3 29 L1395 0
L0002 8 8 LOOOOO 504 004 730
OO 54 OOOO0004 25 OOCor4 26 O
L0001 74 DOOOOir3 1 386 9 U
L0002 58 COOOO004 54 (O000004 25 0
L0002 3 1 COOOoOr4 25 00000046 30
L0002 59 COOooida 55 0000004520
L3 16 COOOErs 02 L8360 0
UOOO0207 DOOOO034 6 LOO0001391.0
OO0 22 1 OO000Or38 7 L0044 1.0
OO0 4 7 Oooo0044 8 o427 O
L0025 1 004 33 L4 330
L0002 32 DOOOO004 6 2 (OOO004 400
OO0 6 9 LOCOOO04 2 2 OOCCCO0406 L
L0002 08 ooooira 1 2 (004 190
L2 2 8 CIOOOOr4 0 7 L4 64 0
UOO0019 1 DOOOOr38 1 L4 36 0
L0003 1.0 DOOOoida 8 3 L4520
L0002 1.6 COOooira 2 1 CO00004 74 0
OO 08 D40 7 DOOO4 6 30
L0002 7 7 DOOO0004 34 000004 36 0
OO0 20 1 DOOOOir388 L4 280

Filell6. P1_1.C1

L0000 - 1 0000002 - 4 O0000aes- 7
UOOOO0E36 6 LOOOO006 26 L0004 1.2
LOOO00E324 DOOO0006 2 3 LOOOOr 27
LOOOOO2 79 LOOOOOs 74 LOOO004 7 2
LI
HEEEN

[237 U005 16 L4774
21400000004 36 OO0O000495




Fi |l e(117. OConbi ne. | og

R I b ok Sk Sk S S R Rk kR R R S b b b R R Ik Ik S b S R R R R e e e b S S I I R

COMBI NE. LOG

R I b ok Sk Sk S R R R I kR R R R R S b b R R IR Ik S b R R IR S e e e i b S I I R
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Figure 1. A Sample Path of the Age Dependency Ratio.
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Figure 2. The Predictive Distribution of the Age Dependency Ratio in Year 5.



