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Introduction

The Pension Model comprises a number of Excel files, associated VBA code and matrix files. For

Dok.bet.
Version
Dnr/ref.

optimal performance, as much memory as possible should be available in Excel. This can be
achieved by having only workbooks belonging to the Pension Model open.

A 90-year simulation may require just over one and a half hours to complete but subsequent runs

using the same starting parameters will be approximately four times faster.

The most important files are:

Main.xlsm

Ledger. The model's centre linking together the various parts.
The interface for selection of scenario. Display of results during
execution.

DemographicModel.xIsb

Demographics model

PensionSystem.xlIsb

Pension system

Installation

The Pension Model does not require any special installation. The only requirement is that you
download all files onto the local hard drive. To use the model, you must have a reasonably
modern Windows PC with Excel (version: 32 bit Excel 2007 or later) installed. If the files are
located on a server or USB flash drive, performance will be affected negatively. You start the
model by opening the file Main.xIsm which is located in the folder Pensionsmodellen_filer.

Depending on your security settings, you may need to activate the content. In that case a security

warning appears as below which you remove by clicking on Activate Content.

1 Sikerhetsvarning  En del aktivt innehall har inaktiverats. Klicka om du vill visa mer information. Aktivera innehall

B5 -
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Starting the Pension Model
Close all open versions of Excel before opening the model (an alternative is to open a new Excel
session). The Pension Model is started by opening Main.xIsm.

The first time you use the model, you must accept the user agreement that appears on the screen,
Figure 1.

Till Main | Avtal |

Version 1.5

Klicka pa Till Main fér att
kunna kéra modellen

erbuder
konsekvensbeskrivringar av gjorda antaganden.

3 baseras allid p8 de. srden den enskide anva
men

tlstand.

Figure 1

Start the model by clicking on "To Main",

There are three different views, corresponding to user levels, for displaying different parts of the
model:

User mode, Advanced mode (and Developer mode . The model first opens in theUser mode. The
various views are described in more detail later in this document.

In the worksheet Main (Figure 2) you can select the language for texts, title and buttons. Change
the language by double-clicking on the desired language.

Clicking on the Run Scenario button runs a simulation using the options and conditions that you
have chosen. There is also the Run Group button to run all scenarios within a group.

Clicking on the Run Only Demographics button runs only the population forecast in the model.

In Figure 2, the Base Scenario is shown selected. Another scenario can be selected using the
button Select Scenario & Groups or Edit Scenario & Groups. If you create a new scenario, it
must first be saved under a suitable name before you can run the model.

In Simple View, a new set of parameters is always saved as My Scenario. That's the only
scenario that you, as user, can influence in Simple View (See section: Scenario management).

The check box for Clear Output is used to clear output files where the column Clean is set to
TRUE (output files are specified in the file PensionSystem.xlIsb).
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A B

5 D E
PENSIONS Kor scenario Kor grupp Spara & stang
MYNDIGHETEN

Sting utan att spera

F G

Oubekica Valj niva.. Rensautdata

Manual{svenska)
om Pensionsmodelien

Pensionsmodellen

or enbart demografi |l' fRensautdata

Om kérningen

$_Survival Main alternative SCB2013

s_rertility Main alternative SCB2013

S_lmmigration Main alternative SCB 2013

$_Emigration Main alternativa 5CB 2013

s_PGI Baseline

$_RetirementAge Low

Inflation 2,00%

realdvgWageGrowth 1,80%

realFundyield 3,25%

RGK Interest rate 2,00%

realRate of return Premium pension 3,25%

balancing True

Constant prices 2010
-
-
-
=
N
-
-
-
-
=

Figure 2

During execution

During each execution a population forecast is first made, after which the pension calculation
starts. During execution, the following graphs are shown:

wersner - Befolkning i Sverige pata| & ||| & Fondstyrka
1

© @ o w0 2

¥ Diagram animering

At top left (Figure 3) you see that the last calculated year is 2019. To the right, you see that the
current year is 2019, and the final year for the run is 2100. Program execution is estimated to
finish at 10:109.
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In figure 3, six graphs show the results for the years calculated. On each graph there is a Select
variable button which opens a dialogue E box allowing you to choose which variable to
show (Figure 4).

Chart variabels | =]
Namn & beskrivning av variabler

Har PGIT Har pensionsgrundande inkomst fr&n anstalining
x_Y_stsFact_is_parent_0_1 Ar foralder med barn 0-1 & Ar forslder med barn 0-1 &r —
x_Y¥_stsFact_is_retired Ar pensionar Ar pensionar
¥_Y_stsFact_has_transfer Har transfereringar Har transfereringar sisom firsldrapenning, s-kassa, sjuk- och aktivitetsersatining
%Y _stsFact_has_BPGB Har BPGE Har pensionsgrundande belopp fér barndr

x_Y¥_stsFact_has_PGESTUD
¥_Y_stsFact_is_in_swe
x_Y_stsFact_is_parent 0_4
x_Y¥_stsFact_has_high_edu
¥_Y_stsFact_is_alive
x_Y_fund_contribution
_Y_fund_payment

Har PGBSTUD

Befolkning i Sverige

Ar foralder med barn 0-4 &

Har eftergymnasial uthildning

Population totalt

Pensionsrétter till buffertfonden

Pensionsutbetalningar frén buffertfonden

Y fund_netfiow Avgiftsnetto

_¥_fund_strength Fondstyrka
_IP_index Indexering, IP

Har pensionsgrundande belopp fir studier

Befolkning i Sverige

Ar forslder med barn 0-4 &r

Har eftergymnasial utbildning

Population totalt

Vardet av nya pensionsratter til buffertfonden (IP_contribution+ATP_contribution)
Pensionsutbetalningar frén buffertfonden (IP_payment+ATP_payment)
Infiutna avaifter minus pensionsutbetalningar som andel influtna avgifter
Fondstyrka IP

Hur mycket behliningen &ndras pga indexering, inkomstpensionen
Pensionsutbetalningar for inkomstpensionen

Y
CY_IP_payment Pensionsutbetalningar IP
Y

"ATP_payment Pensionsutbetalningar ATP Pensionsutbetalningar fr tilldgospension
_Y_PP_payment Pensionsutbetalningar PP Pensionsutbetalningar fér premiepensionen
_Y_IP_contribution Pensionsratt IP Pensionsratt far inkomstpension —
"Y_ATP_contribution Pensionsratt ATP Pensionsritt fir tilsggspension
_Y_PP_contribution Pensionsratt PP Pensionsratt for premiepension
Pensionsskuld IP aktiva Pensionsskuld inkemstpension aktiva
"Y_IP_pens_liability Pensionsskuld TP pensionerade Pensionsskuld inkomstpension pensionerade
_Y_TP_active_liability Pensionsskuld ATP aktiva Pensionsskuld tiliggspension aktiva

_Y_TP_pens_liability Pensionsskuld tildggspension pensionerade
) Balansindexfinkomstindex
(Avgiftstilgdng + trefrigt medelvdrde av buffertfond)/Pensionsskuld

Premiepensionen som andel av avgiftsunderlaget

Pensionsskuld ATP pensionerade
Y_BALN_DXdivINKINDEX Adwmulerad balanstalsprodukt
'_balance_ratio Balanstal

_PP_vs_incame PP som andel av avaiftsunderlaget
“PP_fund_netflow Avgiftsnetto PP
_average_pension_age Genomsnittlig pensionsdlder Genomenittlig pensionsdider (The average retrement age) , R_bar

_pay_in_duration Intj&nandetid Intj&nandetid J

Utbetalningstid Utbetalningstiden (Pay-out duration), UT
Visa i diagram | Stang |

X
x
x
X
x
x
X
X
x
X
x_Y_IP_active_liability
x
X
X
x
kS
X
x
kS
X
x

Y
_Y
Y
Y
_Y
Y

“pay_out_duration

Figure 4

Choose any variable in the list and click the Show in Chart button. The variable description is
shown in a separate window if you double click on the name. Changing a variable is best done
when the run is complete.

To the right of the six charts (figure 3) there is a bubble chart showing how the restrictions
successively modify the estimation of next year's population so as to meet given targets (see
chapter "The Pension System" for more information). Note that the bubbles are not visible if you
use already calibrated restrictions (you have already completed a run with the same starting
parameters). The x-axis shows the total deviation (error) of the restriction and the y-axis the
standard deviation of the error. The size of the bubble indicates how many of the restriction
groups have come sufficiently close to the target. A small bubble means that most of the

conditions have been met. A large bubble means that few conditions have been met. You need not

attach much importance to or interpret how the bubble chart moves. This is mainly to show that
the model is busy performing calculations.

At the top right you find the Abort run Operation button that allows you to cancel a run. You
may have to click several times for the interrupt request to be registered. When the model has
registered a break, the text "The run will be terminated™ is shown just below. The run will be
terminated after the current year has been fully calculated.

There are also two check boxes that make it possible to turn off animation. The speed of a run is
not significantly affected by the year charts to the left, while the bubble chart does have a certain
impact.

At the bottom (figure 3) you find the Clear button for clearing the charts. This may have to be
used since the results of each run can accumulate in the charts.
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User mode

Interface
The interface of the User mode is shown in the image below:
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PENSIONS
MYNDIGHETEN

Kor scenario | K&r grupp... ‘ Spara & stang

Dubbeldicka pa:

Valjvy... Rensa utdata

Beskriving av variabler

Pensionsmodellen

l

Kor enbart demografi

Stiing utanatt spara Manual(svenska)

Om Pensionsmodellen

‘ I Rensa utdata

Vilj scenario & grupper...

v Parametrar A

Om kérningen

Current folder x:\MidasS\PensionsSim

S_Survival Main alternative SCB2013
S_Fertility Main alternative SCB2013
S_Immigration Main alternative SCB2013
S_Emigration Main alternative SCB2013

Figure 5

Navigation - seeing results
Output from the run are available in different output sheets at the bottom of the screen.

Senaste kérning:

From the Main sheet you can also use the Navigations table where desired workbook
or sheet can be selected by clicking on the arrow to the left.

Output from the run is administred by the information in the Output worksheet. Both the
demographics and the pension system have an Output worksheet where you can indicate which
variables are to be printed out. The variables found there will be printed out.

From the Main worksheet, there is an area in the lower right that you can use as a shortcut. Which

worksheets are displayed can be changed via a drop-down list (Figure 6). You can select the
desired workbook and worksheet by clicking on the arrow to the left.

Navigeringstabell

AR AR SR 2R 2E 28 28 2F 2

-

Main.xlsm

Main.x|sm
DemographicModel.xlsb
DemographicModel.xlsb
DemographicModel.xlsb
PensionSystem.xlsb
PensionSystem.xlsb
PensionSystem.xlsb
PensionSystem.xlsb
Orange rapport.xlsb

Figure 6

Chart
All_Description
Index

input

Output

Index

input

Output
Internals
Chart

Some worksheets may be hidden from the current view. This means that the shortcut will not
work and a message will appear.
If the drop-down list does not work for any workbook it is because the file is not open.

See the section Advanced mode for more information.
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Scenario and Group
To select a scenario, click the button Select Scenario & Group (Figure 7).

al B | & |p| e F G
PENSIONS G SEETRT | Kor grupp... | Spara & stang vambl&r Viljvy.. | Rensa utdata
e Bsskriving avvanabler
MYNDIGHETEN Sting utan att spara Manual{svenska
~ | omPensionsmodellen
Pensionsmodellen K6r enbart demografi | sersa e
Valj scenario & grupper...
‘ ¥ Parametrar A
S_Survival Main alternative SCB2013
5_Fertility Main alternative SCB2013
S_lmmigration Main alternative SCB2013
S_Emigration Main alternative SCB2013 Senaste kérning:
Figure 7
. .
grupp cch scenario -H
Valj en grupp
I Groupl b I
Aktuellt scenario

Bas:Baseline

Low:Lowalt

High:Highalt

HPrg13:HéstPrgognos 13

VarSyss:Varierande sysselsatining

W5_rnd:Varierande sysselsattning & slumpmassig tillvaxt
W5 _shift:Varierande sysselsdttning & skiften i tilvéxten

WS_spikes:Varierande sysselsattning & spikar

W5 _hist:Varierande sysselsittning & historiska tillvaxter

Stang |

Figure 8

Choose a scenario by selecting the scenario name.

A new set of parameters is always saved automatically with the name My scenario in the Simple
View. The parameters used for the three scenarios in the Orange Report are entitled Base, Low
and High, where Low is the pessimistic alternative and High the optimistic one.

See the section Advanced mode for more information about scenario management.
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Description of parameters and variables

All descriptions of the parameters and variables used in the model are in the file Main.xlsm,
under the worksheetworksheet All_Descriptions(is hidden in User mode).

E F G
Spara & sting Dubbeliicka pa: Valjvy...
Beskriving av variabler =
Stang utan att spara Manual{svenska) Skydd & filgangiighet
0Om Pensionsmodellen O Enkel
® Avancerad
™ Rensautdata Ou .

Om kdrningen

Current folder

¥:\Midass\PensionsSimulerin

socDep3

BaseLinel
Basl

Senaste kérning:
2014-11-12

Figure 9

A parameter and a variable are included in a category and one or more subcategories.
When you click on Description of variables (Figure 10) a form is displayed where you can select
category and subcategory to display the description of the parameter or variable.

The model is designed to include descriptions in multiple languages.

Beskrivning av variabel / parameter g
[Typ Kategori MNamn
Modelvariabel Diemographics BALM_DXdivIMNKIMNDEX
Scenario Parameter deaths_in_SWEDEM
Payments deaths_OUTBOARD
fund_payment

fund_strength
TP_index
net_fes

PGII

PP _vs_ income

Rechetirementige
ity s E{;noverfdurahon
General
IP
PP

Beskrivning IP: Inkomstpension, PP:Premicpension

Faststalld rekommenderad pensions8lder

Stang |

Figure 10
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Advanced mode

Interface
In the Advanced mode there are additional worksheets, functions and buttons available.

Scenario management

The Pension Model has built-in scenario management in order to save and manage the model’s
parameters and assumptions.

- - = = Dubbelkiicka pa: -~
PENSIONS Kor scenario Kor grupp... | Spara & sting R valjvy.. | Rensa utdata |
MIYNOIGHETEN SEEC TR Manual(svenska) RensaTrans. Matriser

Kor parallellt... Om Pensionsmodellen

Pensionsmodellen Sammanfoga textfiler

Kor enbart demografi ||' Rensa utdata

Redigera scenario & group...

v Parametrar A

Om kérningen

x:\Midas$\Pensionssimulering\Pensionsmodallen\

S_Survival Main alternative SCB2013 socDep3
S_Fertility Main alternative SCB2013 BaseLinel
S_Immigration Main alternative SCB2013 BasL
S_Emigration Main alternative SCB2013 Senaste kérning:
s_pall Custom 2014-11-12
S_RetirementAge Constant keyvah

Inflation Custom 16:39:43
realAvgWageGrowth Custom 16:49:14

realFundYield Custom
RGK Interest rate Fran arsredovisningen

realRate of return Premium pension 3,25%

Instéllningar

2013]

balancing True 2012)
Constant prices None 2016|
Custom_number 1
Navigeringstabell

= Main.xlsm Chart

= Mainxlsm All_Description

= DemographicModel.xIsh Index

= DemographicModel.xlsh input

= DemographicModel.xlsh Output

=  PensionSystem.xlsh Index

= PensionSystem.xlsh input

= Pensionsystem.xish output

= PensionSystem.xish Internals

= PensionSystem.xlsh Choice_RetAge

Figure 11

A scenario is a collection of parameters that specify the assumptions on which the
forecast projection, calculations is based. The parameters are specified in the Main
worksheet. In the left column under the heading Parameters the name is given, and in the right
column the value or the name of the selected alternative is written (Figure 11).

2

The buttons above are used to move up or down the parameters in the Main worksheet.
Status parameters (orange area - the parameters whose names begin with S_) cannot be moved.
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Scenario and group

A scenario is a set of parameter values. Multiple scenarios can be formed into a group. If you
make changes to a scenario (by changing a parameter value), you must save the scenario before it
can be run. You save a scenario by clicking on the Edit scenario & group button (Figure 12).

= 5 = Al Dubbekiicka p:
PENSIONS rscenario | xergnupp.. | oo [ oSty v | e |

Stang utanatt spara

Manual(svenska

Kor parallellt... Om Pensionsmadellen

RensaTrans. Matriser

sammanfoga textfiler

Pensionsmodellen

Kor enbart demografi

Redigera scenario & group...

™ Rensa utdata

Om kérningen

Current folder

L2 Parametrar A

S_Survival
s_Fertility

X:\Midas$\PensionsSimulering\Pensionsmodellen\,
Main alternative SCB2013
Main alternative SCB2013

Main alternative SC82013

S_Immigration

S_Emigration
5_PGll

Main alternative SC82013
Custom

Figure 12

To create a group, do as follows:

(If you wish to update an existing scenario or save a new scenario in an existing group, go to step
2).

grupp och scenario

[l
| Basaseline

Valj en grupp
I Groupl ;I

Ange den nya gruppens namn:

I ¢ |+

Bas:Baseline

Low:LowAlt

High:Highalt

HPrgl3:HostProgognos13

Varsyss:Varierande sysselsatining

VS_rnd:Varierande sysselsdtining & slumpmassig tillvaxt
VS _shift:Varierande sysselsatining & skiften i tillvaxten
VS _spikes:Varierande sysselsatining & spikar

VS _hist:Varierande sysselsétning & historiska fillvéxter

Stang |

Enter the group name in the Enter the name of the new group (Figure 13) and click
Create group.

Figure 13

Click the button Add/Update scenario. Be very careful not to click on the scenario name
in the list (figure 13).
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=3
Kortnamn till scenario Flytta till grupp
| Bas Groupl j
L&ngnamn till scenario
| Baseline
Avbryt ‘ Ok ‘
Figure 14

3. This opens a new window (Figure 14).

4. Enter a Short name and a Long name for the scenario. Select a group from the list Move

to group if it is empty. When updating a scenario, you keep the Short and the Long
name. Click the OK button.

You have now created a group with a scenario containing parameters. It will be displayed in the

main form (Figure 13).

To delete a scenario from a group, select the scenario and click the button Delete scenario

(Figure 13).

To remove the parameter from a scenario, delete the name and values in the Main worksheet.
Click the button Add/Update scenario (Figure 13). Check that the group and scenario names are
correct and then click the OK button (Figure 14).

You can delete a group by selecting the group in the list Select a group (Figure 13) and clicking
the button Delete group. All scenarios in the group will be deleted simultaneously.

The existing values of parameters can be changed, and the table below shows where they are

stored.

Parameter Arbetsbok Arbetsblad

S Survival DemographicModel MortalityRates
S_Fertility DemographicModel FertilityRates
S_Immigration DemographicModel Immigration
S_Emigration DemographicModel EmigrationRates
S PGII PensionSystem PGII
S_RetirementAge PensionSystem Choice_RetAge
Inflation PensionSystem tsinputs

real AvgWageGrowth PensionSystem tslinputs
realFundYield PensionSystem tsinputs

RGK Interest rate PensionSystem tslnputs
realRate of return Premium pension | PensionSystem tsinputs
balancing PensionSystem tsinputs
Constant prices PensionSystem tsinputs
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Parallel processing

Parallel processing makes it possible to run multiple scenarios simultaneously, one of the
benefits of which is saving time. This means that the model takes advantage of the fact that
computers have multi-core processors (normally 2, 4 or 8) and create new instances of Excel
allowing each processor to work optimally. The original model becomes the "Master"* and any
created instances are "Slaves". In the Master model you can place runs in a queue and start a
number of Slave models. The Slave models constantly check the queue to see if a task must be
performed. Click on the button Run in parallel to create parallel tasks.

PENSIONS Kor scenario Kor grupp...
MYNDIGHETENM
Kor parallellt...
Pensionsmodellen Kor enbart demografi
Redigera scenario & grupper...
Figure 15

In the dialogue box that opens, select the group and one or more scenarios. Click on the Add to
tasks button in order to save the task. Normally the task is not directed to any particular ’Slave”,
but it is possible to achieve this by selecting the desired Slave before clicking on Add to tasks.

In the box Max number of slaves you can indicate how many Slaves you wish to have in total. It

is not possible to have more Slaves than the number of the computer’s processor cores.

Skapa parallellkérning @

Max antal slavar: | 7«

W&l en grupp: Walj ett scenario:
EETT | BasiBaseline Slavel S
socDepl Low:LowAlt Slave2 Lagg til tasks
socDep2 High:HighAlt Slave3
socCep3 BasPAFMain:BasPAFMain Slaved
socDep3Katastrof BasPAFRapid:BasPAFRapid Slaves Tiim tasklist
MBEBas:MBBaseLine Slaves
Slave?
Visa tasklist

Kr alla

Sténg

Figure 16

! Master — Slave: the Master model creates a task queue, while the Slave models execute these
tasks or wait for new tasks to be added to the queue.
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If you want to start a parallel operation, click on Run all.

The Clear task list button is used to delete the task of the selected slave.
The folder where the parallel processing files are located (named Slave + serial number) must be
deleted in Windows Explorer in order to recreate the slave or remove old slave runs.

All variables written to a file (they have the property Location set to File, as indicated in the
worksheet Output or Output_developer in pensionssystem.xlsb) will be printed out in a parallel
execution.

Technically, this means that for each Slave a separate folder (for example, Slavel) is created
which is a virtual copy of the Master folder. The file Main.xlsm runs as a Slave with all chart
animations turned off in order to speed up execution.

The button Clear task list (Figure 16) clears all tasks in the model.

The button Show task list (Figure 16) gives you an overview of the tasks you have
created(Figure 17)

Detaljerad information om parallellkérningar @

Visa enbart: - .

Update Stang

Dator Slav Grupp Scenario Slutdr Status Pabérjat sedan

PMD 11290 Slavel Groupl Bas:BaseLine 2030 FinishedSuccess  2014-11-25 10:37:12

PMD 11290 Slave2 Groupl Low:LowAlt 2030 FinishedSuccess  2014-11-25 10:37:43

PMD 11290 Slavel Groupl High:Highalt 2030 Processing 2014-11-25 10:51:19

PMD 11290 Slave2 Groupl BasPAFMain:BasPAFMain 2030 Processing 2014-11-25 10:51:44
Figure 17
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Navigation - seeing the results

Output from the run is controlled by information in the Output worksheet. Both the demographics

and the pension system have an Output worksheet.

Dok.bet.
Version
Dnr/ref.

Under the Main worksheet, there is an area in the lower right (Figure 2) that you can use as a
shortcut to see output from the forecast.. Which tabs are displayed can be changed via a drop-

down list which is displayed when you click on cells under the heading Worksheet (Figure 18).

If the drop-down list does not work for any workbook it is because the file is not open. In the

Settings worksheet for each workbook you can decide which tabs are to be displayed in the drop-

down list.

Navigeringstabell

AR AR 2R AR 28 28 2R 2R

=

Main.xlsm

Main.xlsm
DemographicModel.xlsb
DemographicModel.xlsb
DemographicModel.xlsb
PensionSystem.xlsb
PensionSystem.xlsb
PensionSystem.xlsb
PensionSystem.xlsb
Orange rapport.xlsb

Figure 18

For example, click on the arrow to the left of PensionSystem.xlIsb (Figure 18).

There is a list of all variables that are printed out. At the far left there is another link (Link) which
takes you to the output worksheet for the current variable.

Link

Name Print

¥_AY_He Yes

X_AY_L_star Yes
- X AY_H Yes
- X_AY_L Yes
» X_AY_pens_gualify_income_average Yes
» X_AY_economic_annuity_divisor Yes
» X_AY Ud Yes
» x_AY_ATP_U gain Yes
» x_AY_Uspring Yes
- [x_Y_average_pension_age Yes
- Y_pay_in_duration Yes
- «_Y_pay_out_duration Yes
=+ s v_tumover_duration Yes
- x_Y_turnover_duration_level_out Yes
- x_Y_pension_balances Yes
- x_Y_tp Yes
- x_Y_pension_credit Yes
» x_Y_pens_liability_active Yes

Figure 19

Clicking on the link x_Y_turnover_duration (turnover time) in figure 19 takes you to the

Chart

Index
input
Output
Index
input
Output
Internals
Chart

All_Descriptipn

Scenario Wide

"High SANN
"High SANN
"High SANN
"High SANN
"High SANN
"High SANN
"High SANN
"High SANN
High SANN
"High SANN
"High SANN
"High SANN
"High SANN
"High SANN
"High SANN
"High SANN
"High SANN
"High SANN

Location

Orange rapportxisb
Orange rapportxisb
Orange rapportxisb
Orange rapport.xisb
Orange rapport.xisb
Orange rapport.xisb
Orange rapport.xisb
Orange rapport.xisb
Orange rapport.xisb
Orange rapportxisb
Orange rapportxisb
Orange rapportxisb
Orange rapport xlsb
Orange rapportxisb
Orange rapportxisb
Orange rapport.xisb
Orange rapport.xisb
Orange rapport.xisb

Worksheet/Path
OrangeRapport_Data
OrangeRapport_Data
OrangeRapport_Data
OrangeRapport_Data
OrangeRapport_Data
OrangeRapport_Data
OrangeRapport_Data
OrangeRapport_Data
OrangeRapport_Data
Chart_Data
Chart_Data
Chart_Data
Chart_Data
Chart_Data
Chart_Data
Chart_Data
Chart_Data
Chart_Data

workbook Orange rapport.xIsb and the worksheet Orange Report.

In Figure 20, the variable x_Y _turnover_duration is displayed printed out.

Low

X_Y_turnover_duration

1978
28,78

Figure 20

1979
2920

Omsattningstid

1980
2942

1981
2996

1982 1983
30,09 3025

1984
30,40
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Generally, you can ignore the first bit of each variable (x_AY, x_Y etc.). It is the last bit
of the name of the variable that is most important. The first bit indicates the type of
variable and the number of dimensions in it (O=origin, S=sex, A=age, Y=year).
Most of the variables have a comment and description. Below is a description of those
found in the Output worksheet.
Output
The results of the population forecast is in Demographic Models tabs: Population, Born,
Deceased, Immigrants, Emigrants and Life Expectancy. Some tabs may be hidden but can be
displayed by choosing Output in each Workbook and clicking on the desired link (see previous
7173 60 934 60 998 60373 57620 55051 51182 46993 44984 44778 44128 45526 45939 47 967 49812 50 750 30 799 53048 53770 54947 56 083 57¢
ja21 57009 60 752 60793 60172 57437 54885 51040 46878 44882 44678 44032 45423 45833 47 849 49 683 50615 50665 52903 53617 54790 55¢
1832 55031 56 813 60 508 60 549 59934 57217 3 = 31 44 749 44547 43 906 45288 45697 47 699 49521 50448 50 500 52720 33432 341
¥538 50 655 54830 56578 60248 60289 59678 672 46 569 44802 44402 43 766 45139 45545 47334 40343 50 267 50316 52522 532
7936 49373 50488 54610 56346 39990 60031 59424 56 746 M247 50484 46411 44459 44261 43631 44994 45308 47373 49171 50083 50136 n:
5461 47 796 49 230 50314 54408 56 132 59751 59791 59188 56 529 54048 50311 46 268 44330 44154 43 510 44 864 45 266 47229 49012 49921 49¢
1420 45348 47674 43 50153 54221 55034 59528 59 567 58968 36 327 53864 50153 46 137 44214 44020 43401 44746 45145 47097 48 870 407
39364 38 769 36146 53698 50012 46023 4112 43921 43307 44644 45042 46984 487
EJ Mainxlsm jo 142 o182 583591 55983 533551 49888 43924 44026 43837 43 230 44556 44934 46¢
35446 58977 59018 58431 55838 33421 49778 45838 430951 43764 43 162 44483 448
3§ PensionSystem.xish 53653 53331 38843 38886 38303 53723 53321 49608 45778 43003 43719 43122 444
o won sm| | ssee] sz s sl nim ww _sm _sm o
<& Microsoft Visual Basic for Applications - DemographicModelxlsb - [ThisWorkbook (kod)] | LTSRS TN I DRI TN B _ Histgx . Pyramid_Data

i TR NCER NN S T
Figure 21

If the whole model is run, the results (Figure 21) are also found as tabs in the file
PensionSystem.xlIsb (with the exception of Life expectancy).

X in the variable name means that it is an export variable, that is, a variable that can be

printed out.

X_AY_He The development of pension disbursements due
to deaths

X_AY_L_star Proportion of outstanding payments to age group

X_AY_H Development of the proportion of people who
have been credited with pensionable income or
pensionable amounts and are not registered as
deceased

X_AY_L Proportion of people in age group

x_AY_pens_qualify_income_average

An average pension credit for calculating the
income period (Orange Report, Appendix B
formula 3.1.2)

Xx_AY_economic_annuity_divisor

Economic annuity divisor

x_AY_Uspring

Spring disbursements of inkomstpension and
supplementary pension

x_Y_average_pension_age

The average retirement age, R_bar

x_Y_pay_in_duration

Income period

x_Y_pay_out_duration

Sum of pension disbursements in December

x_Y_turnover_duration

Turnover time

x_Y_turnover_duration_level_out

Smoothed turnover duration, OT_bar

x_Y_pension_balances

Sum of pension balances

x_Y_tp

Estimated value of supplementary pension to
people who have not started to claim their
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supplementary pension

x_Y_pension_credit

Estimated pension credit for inkomstpension

x_Y_pens_liability_active

The pension liability for pension obligations that
have not begun to be paid out (PB+IPR+TP)

x_Y_IP_pens_liability

Pension liability inkomstpension retirees

x_Y_TP_pens_liability

Pension liability supplementary pension retirees

x_Y_pens_liability_retired

Pension liability to retirees in distribution
system regarding pensions being paid out

x_Y_pens_liability

(SA+SP)

x_Y_contribution_revenue

Contribution revenue to the distribution system

x_Y_contribution_revenue_level_out

Smoothed contribution revenue to the
distribution system

x_Y_contribution_asset

Contribution assets

x_Y_buffer_fund

The total market value of assets of 1st-4th and
6th AP Funds

x_Y_buffer_fund_level out

Smoothed value for the buffer fund

x_Y_balance_ratio

(Contribution assets + three-year average of
buffer fund)/Pension liability

x_Y_PBB Price-related base amount
x_Y_HBB Increased price-related base amount
x_Y_IBB Income-related base amount

x_Y_income_index

Development of average income

x_Y_balance_index

When balancing is activated the income index is
used instead of the balance index

x_Y_fund_netflow

Accrued contributions minus pension
disbursements as a proportion of accrued
contributions

x_Y_fund_strength

Fund strength IP

x_Y_IP_payment

Pension disbursements for inkomstpension

x_Y_ATP_payment

Pension disbursements for supplementary
pension

x_Y_PP_payment

Pension disbursements for premium pension

x_Y_fund_payment

Pension disbursements from the buffer fund
(IP_payment+ATP_payment)

Xx_PP_Fund_active

Pension liability premium pension active people

X_PP_Fund_retired

Pension liability premium pension retirees

x_PP_Fund

Pension liability premium pension
(PP_Fund_active+PP_Fund_retired)

Xx_PP_Fund_strength

Fund strength PP

The demographics and pension system has, besides Output, also the tabs Input (input
to the model) and Internals (output variables are defined). In addition, there is an index
worksheet where there are links to all tabs in each workbook.
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Merging text files

If you want to merge the text files in order to use them, for example, in a pivot table, click the
button Manage printed text files (Figure 22).

6 i 5 s Dutbekiida pl: | ‘
PENSIONS Kor scenario KGr grupp... ‘& e e T, = fenss urdara
MYNDIGHETEN - Stang utan att spara Manual(svenska Rensa Trans. Matriser
Kor parallellt... ~ | Om~Pensionsmodellen PTLL e R

Pensionsmodellen

LT
sammanfogatextiiler " o
< [ -

Kor enbart demografi ‘ I Rensa utdata

Redigerascenario &group...

¥ Parametrar

S_Survival Main alternative SCB2013
S_Fertility Main alternative SCB2013
S_lmmigration Main alternative SCB2013
S_Emigration Main alternative SCB2013
S PGl Custom

Figure 22

All input and output variables (that is, those beginning with i or x_) that have the same
dimensions are merged into a separate text file.

The button Clear Trans. matrices (Figure 22) is used to remove probability matrices created for
the current scenario. In general, this is only required if new data has been inserted/created. The
model will recreate the matrices from scratch, which means the run will take longer.
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Developer mode

Interface

In Developer mode there are several tabs, functions and buttons available in addition to those
found in Advanced Mode.

Al B | c |p| E F G
= : = ‘Spara & stang Dubbelica pé: Valjvy... | Rensa utdata |
PENSIONS Kar scenario K8r grupp... |— TR thid
MYNDIGHETEN N Sténg utan att spara Manual(svenska Sy E e RensaTrans. Matriser
Kér parallellt... | omrensionsmodellen O ke
Pensionsmodellen = O Avancerad Sammanfoga textfiler
Kor enbart demografi ||' Rensa utdata ® Utveckiare DEFEETEA VA AETTIE,

Redigera scenario & grupper.. Installningar

Om kérningen

Current folder

v Parametrar A

X:\Midass\PensionsSimulering\Pensionsmodellen

S_survival Main alternative SCB2013
S_Fertility Main alternative SCB2013
S_Immigration Main alternative SCB2013
S_Emigration Main alternative SCB2013
S_PGII Custom

Figure 23

Developer mode is intended for developers.
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Demographics

The population forecast is constructed in the same way as in the model that Statistics Sweden
uses for the preparation of the official population forecast. The source code of Statistics Sweden's
program is not available, but the model has been developed using the documentation found in the
publication ‘The Future Population of Sweden 2012-2060 (Statistics Sweden, The Future
Population of Sweden 2012-2060, ISBN 978-91-618-1564-7) pages 177-179.

Assumptions, etc, are partly taken from the Statistical Database at Statistics Sweden. The results
of the runs are close to the forecast results that Statistics Sweden has reported using
corresponding forecast alternatives but not exactly the same. For one thing, the model uses a
simpler version for the calculation of births and not the parity-specific incidence rate used in the
Statistics Sweden model. The assumptions available in the Statistical database at Statistics
Sweden does not always show the exact input they used in their model.

Population forecast

After starting the pension model, one sees the image above (Figure 24). On the left, under the
heading Parameters, one may select different alternatives concerning mortality, fertility,
immigration and emigration in the population forecast.

Above is the main alternative from Statistics Sweden’s population forecast 2013. It is
possible to make other choices, such as selecting High Mortality, according to the
Statistics Sweden 2013 forecast, and Low Fertility, according to the Statistics Sweden
2013 forecast. The list of alternatives (Figure 25) to choose from regarding, for example,
mortality (Survival) is displayed by clicking on the box to the right of Survival and then
clicking on the arrow that appears. This produces several forecast alternatives to choose
from. It is possible to select combinations of assumptions that have not been published by
Statistics Sweden.

7
3 ¥ Parametrar 4
10 S Survival Main alternative SCB2013 -

11§ Fertility Main alternative SCA2013

- Main alternative SCB2012
12 S Immigration Low mortality SCB2012

. .. High mortality 5CB2012

13 5_Emigration Main altemative SCB2011
14 S PGl Low mortality SCB2011

. High martality SCB2011
15 5_RetirementAge Steady state (Main alt 2012 level) SCB2012
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Figure 25

Similarly, the desired alternative for fertility, immigration and emigration can be selected. The
different alternatives may be taken from Statistics Sweden’s various population forecasts or be
alternatives of one’s own.

In the 2011 forecast, there was no alternative with high and low mortality in the forecast
published by Statistics Sweden. These two alternatives have been developed using the same
principles as those used in previous forecasts from Statistics Sweden. High mortality corresponds
to an assumption that the risk of death remains unchanged throughout the forecast period, low
mortality corresponds to an assumption that the risk of death continues to decline at the same rate
throughout the forecast period.

Steady state is another alternative not included in the SCB population forecast. The choice of
steady state for survival, fertility, immigration and emigration results in a population forecast
with a long-term constant population and age distribution. There are many other possible
alternatives which also result in a constant future population and age distribution. In other
contexts, steady state is usually called stationary population.

Under the heading Settings (Figure 2, page 5), one can among other things choose the starting
year for the population forecast. If the first forecast year (First SimYear Demography) is set to
2012, the starting population for the forecast will be the population at the end of 2011. For
example, if 2030 is chosen as the first forecast year, a population forecast is made using the
selected forecast alternatives for the years 2030 up to and including the year selected on the row
for End Year. The years before 2030 are provided with data on population, number of births,
number of deaths, number of immigrants and emigrants according to Statistics Sweden's main
alternative.

The population forecast can be run separately (without the Pension System running) by clicking
on the button Run only demographics (Figure 2).
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Retirement Age Offset

It is possible to choose a parameter for the age of retirement (the model uses the parameter
S_RetirementAge). The model is roughly based on the proposal of the Retirement Age
Investigation (SOU 2013: 25) that there should be a target age for when to retire. The target age
should follow life expectancy.

1. The 61-year limit for the earliest withdrawal of old-age pension will be increased to 62
years from 2015, and, according to current forecasts, to 63 years from 2019.

FirstRetAge means the earliest pension age and RecRetirementAge means the
recommended pension age).

2. The 65-year limit (target age) for guarantee pension, sickness allowance and similar
benefits will be raised to 66 years from 2019, according to current forecasts.

There are a number of predefined parameters for the change in the retirement age. The Main
alternative is to let the demographics decide.

AgeOffset Main

Year FirstRetAge RecRetirementAge
2012 61 65
2015 62 65
2013 Demo

Figure 26

According to Figure 26 above, the 61-year limit applies up to 2015, when it raised to 62. Note
that subsequently there is always a 3-year difference between the "can retire" and the target age.
As of 2019, it is the demographics that decide. In conjunction with the other parameters from the
base scenario, this means:

2021 the target age is raised to 67
2036 the target age is raised to 68
2053 the target age is raised to 69
2073 the target age is raised to 70
2096 the target age is raised to 71

You can also determine manually when regulatory changes occur, for example:

AgeOffset Lowl

Year FirstRetAge RecRetirementAge
2012 61 B3
2015 62 65
2050 63 66
2070 b4 67

Figure 27

23 (38)
PID123479

1.5.4
2015-01-20



PM59003 1.0

Dok.bet.
Version
Dnr/ref.

The retirement age offset as shown in Figure 27 means that the target age is raised to 66 in 2050
and to 67 in 2070.

The parameter value Constant means the same age limits as today.

The Pension System

The pension system is a macro model with high resolution. The population’s dimensions are sex
(sex 0 = male /1 = female), age (age 0-120), country of origin (origin 1-7) and 498 status groups,
providing a resolution of 51 288, see Appendix 1 for details of groups and variables. The aim is
as far as possible to mimic the micro models' accuracy without coming into conflict with integrity
issues.

The population is simulated year by year using a transition matrix indicating the probabilities of
changing from one state to another.

Example of a transition from one year to the next

Year 2014 Year 2015
Starting point Probability | State
of change
of state
95 % age 41 born in Sweden,
Status group 45
2% age 41 born in Sweden,
Status group 56

Woman aged 40 born in Sweden,

O -
Status group 45 0.2% age 41 born in Sweden,

Status group 1 (dead)

2,8 % age 41 born in Sweden,
Status group 58

Restrictions

Once the transition matrix has been applied, we have a preliminary population for the new year.
The demographics model provides us with important data that we use to correct the preliminary
results.

One example is the number of dead. A summation is made of the number of dead in the
preliminary calculation. This is compared with how many dead there should be (goal). If the error
is larger than allowed, the probabilities are adjusted for all rows in the transition matrix that affect
the number of dead. An adjustment is always followed by a normalization (the sum of the
probability must always be 1 for one state). A new calculation is then made, and this procedure is
repeated until the discrepancy falls within the margin of error. You can follow how the
restrictions are more and more closely met for each iteration in the right-hand graph of the Chart
worksheet in the Main workbook.
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Currently there are seven restrictions:
1. Have_Pension
2. Emigration
3. Dead
4. Second_Immig
5. Second_Ilmmig2
6. Parents

7. PGllratio

Restrictions conflict with each other. When we have reached, for example, a number of dead, and
apply the five remaining restrictions, it is not at all certain that the number of dead will still be
adequate because the other restrictions have affected the probabilities relevant to the number of
dead. This means that the last restriction will be met, but the results for the previous ones will
have changed to greater or less degree.

To reduce the problem for the restrictions made early on, sequencing is important. For example,
the restriction Have Pension requires many adjustments (iterations) so it makes sense to place it
first and thus avoid having it totally re-adjust all preceding restrictions.

Another way is to impose limits on how much the probabilities may be adjusted. Adjustments are
made in five stages. In the first stage (rough adjustment), we allow large adjustments and also a
large error. In the next stage, we allow rather fewer adjustments and smaller errors. The last stage
has small adjustments and the final margin of error. This way we avoid one restriction "taking
over".

Printing variables

Variables specified in the Output or Output_developer worksheet can be printed to an Excel file
or a text file if the Yes option is selected in the column Output destination.

If you select Excel file, you must also specify which worksheet and start cell (or Name field) to
print to. Is the file or worksheet does not exist, it is created automatically.

If you select text file, you must also specify the path to where the text file will be created.

In the column Location, select or type the text ‘File’ and in the column Worksheet/Path, type the
path to the folder.

A folder with the same name as the variable is created. A text file is created after each run and the
text file receives the name of the scenario.

Each text file contains the results of the run, though without headings.

If you run the same scenario, the old file is replaced by the new one.
In the folder of the text file a sub-folder named Info is automatically created in which a text file is
saved containing information about the current run.
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Advanced settings

New parameter

For the scenario parameters (found in the Main worksheet) which may have a limited number of

values it is best to create a drop-down list. This is how you do it:
Right-click the correct cell, that is, the cell that will contain the parameter value.
1. Select Add input list.

2. Inthe box that opens, select the cells that contain the parameter’s value alternatives
(Figure 28).

3. This creates a so-called data validation and the cell acts like a drop-down list.

Indats [ 7 /sl
Y&l celler{de maste ligoa i samma arbetsbok)

oK ][ Avbryt ]

Figure 28
To delete a drop-down list, right-click the cell and then select Remove Input List.
Answer Yes to the confirmation request that pops up.

To delete a parameter, select the parameter name in the Settings worksheet and then click the
button Remove Inputlist.
Note that the parameter is deleted from all scenarios in all groups.

A parameter can be added to a scenario or to all scenarios in the same group by clicking the
Manage parameters button in the Settings worksheet (Figure 29).

"y

Lagg till/Ta bort parameter | 23
Valjfange parameter:
j L&ag till
Varde till parameter
Radera
Stang
Standard vérde till parameter

Valj scenario{tom=alla)

Figure 29

26 (38)
PID123479
1.5.4

2015-01-20



PM59003 1.0

Dok.bet.
Version
Dnr/ref.

Demographics

Own assumptions in the forecast

Assumptions about future immigration, fertility, migration and mortality are stored in four
separate tabs. Each worksheet can be reached most easily from the Navigation Table by selecting
DemographicModel.xlIsb input (Figure 2). Links to the four types of assumptions will then
appear. By selecting a particular Link, you come to the worksheet where all assumptions are
collected together (Figure 30).

Input and intermediate variables

Link Name Read Keep Location Worksheet/Path RangeNai
» i_OSAY_Immigration Yes FALSK Thisworkbook Immigration D&
» I_OAY_Fertilityratesinput Yes FALSK Thisworkbook FertilityRates C5
» i_SAY_Mortalityratesinput Yes FALSK Thisworkbook MortalityRates C5
» I_OSAY Emigrationratesinput Yes FALSK Thisworkbook EmigrationRates D6
-» Ii OSAY Initial Population | ves FALSK Thisworkbook InitialPopulationinSweden D5
» i_SY_Born_Proj2010 Yes SANN Thisworkbook foddaproj2010 BS
» i_OSAY_Immigrants_Proj2010 Yes SANN Thisworkbook projlnv2010 D5
» i_OSAY_Emigrants_Proj2010 Yes SANN Thisworkbook projutv2010 D5
» I_OSAY_Deceased_Proj2010 Yes SANN Thisworkbook projDod2010 D5
» i_0OSAY_Population_Proj2010 Yes SANN Thisworkbook folkm2010_2110 D5
» i_Hist_Mort Yes SANN Thisworkbook Histgx D5
Figure 30

It is possible to make one’s own assumptions but in that case it is important to retain the same
format as the existing assumptions. The easiest way is to copy an existing alternative, and paste it
in with a blank line to earlier data. All values of ORIGIN, SEX, AGE and YEAR must be
included in the table (the mortality assumption is not divided up according to ORIGIN), For
example, in the case of Immigration assumptions, the first row must begin with the word
Immigration followed by an explanation in column B of which assumption is intended. This
explanatory text then appears among the alternatives that can be selected (Figure 24).

The year 2011 must also be included even if the cells are empty. The example (Figure 30) shows
the main assumption of Statistics Sweden from the 2012 forecast gathered in rows 6 to 1489
followed by the next alternative from row 1491 (Figure 31).

Input data for the starting population is in the worksheet Initialpopulationsweden.
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1 ndex n 1=Sverige 2=0v
2
3
4 Immigration Huwvudalternativ SCB 2012 2011 2110 0 105
5 ORIGIN SEX AGE 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
6 1 0 [} 4 4,137008 4,81522 5,08111 4,490389 4,529878 4,554326 4,563828 4,570471 4,582649 4,598441 4,615578
7 1 0 1 124 124,1102 147,4438 152,4067 134,6764 135,8488 136,57 136,8428 137,0299 137,3828 137,344 138,3454
8 1 o 2 85 85,4382 101,5912 105,1041 92,95948 93,85242 94,43501 94,70843 94,92301 95,25307 95,6589 96,09349
9 1 o 3 87 87,05703 103,4999 107,0621 94,67645 95,57092 96,14911 96,41236 96,61563 96,93633 97,334 97,7608
10 1 o 4 85 85,25833 101,4243 104,9801 92,89284 93,82806 94,45494 94,77242 95,0313 95,40009 95,85716 96,33749
1u 1 o 5 85 84,71872 100,7267 104,2004 92,15196 93,0288 93,59739 93,86046 94,06467 94,38325 94,77684 95,19885
12 1 0 6 85 B84,71872 100,7631 104,2757 92,25192 93,16343 93,7673 94,06445 94,30332 94,65708 95,08637 95,54451
13 1 o 7 81 81,12132 96,48554 99,85023 88,33777 89,21167 89,79099 90,0766 50,30641 90,64626 91,05843 91,49825
14 1 o 8 78 78,42327 93,20302 96,37718 85,19783 85,97265 86,46244 86,66873 86,8209 87,07839 8740477 87,75699
15 1 o 9 65 ©4,93303 77,31682 80,10168 70,94462 71,7257 72,27128 72,58126 72,84677 73,20158 73,61551 74,05238
16 1 0 10 65 651129 7742381 80,10168 70,84662 71,52772 71,87231 72,18128 72,3454 72,59754 72,90744 73,23927
17 1 0 1 61 61,15576 72,78243 75,3661 66,71687 6741757 67,89634 68,15343 68,36855 68,66726 69,02112 69,39634
18 1 o 12 64 64,21355 76,31323 78,91003 69,75489 70,38733 70,78639 70,95332 71,07594 71,28476 71,54996 71,83629
19 1 o 13 60 ©0,07654 71,44503 73,92638 65,39386 66,03168 66,45131 66,65349 66,81431 657,05648 67,35209 67,66804
20 1 o 14 63 ©3,49407 75,41022 77,92659 68,84152 6942117 69,76983 69,83936 69,96491 70,12501 70,34016 70,57565
21 1 0 15 63 62,77459 74,69979 77,34184 6845736 69,16775 69,6503 69,90536 70,11732 70,41435 70,76905 71,14497
22 1 0 16 85 B84,89859 100,7909 104,1118 91,93635 92,67243 93,0996 93,22043 93,28253 93,45706 93,70461 93,97387
23 1 0 17 54 53,96097 64,26806 66,59931 59,0003 59,66451 60,13305 60,40572 60,64147 60,95165 61,31119 61,69015
24 1 o 18 75 7464601 B88,78424 91,88082 B81,28761 82,09216 82,62565 82,88887 83,10075 83,41389 83,79358 84,19872
25 1 0 19 104 1026051 123.3956 197.7277 113.0908 1143007 1151338 1155916 115.9785 116.5072 117.1792 117.7887
Figure 31
@ 7 1 94' D' 0,198877 0,20037 0,191415 0,189323 0,189867 0,177303 0,164464 0,147983 0,116282 0,100144 0,091956 0,092173 0,0886
1479 7 1 95 0 0,017115 0,016944 0,016773 0,016602 0,016431 0,014633 0,012871 0,011142 0,009448 0,007787 0,006161 0,006105 0,0060
1480 7 1 96 0 0,017115 0,017304 0,018766 0,019568 0,020386 0,019192 0,017756 0,016324 0,013654 0,011902 0,009972 0,010296 0,0102
1481 7 1 97 0 0,113879 0,111996 0,114417 0,112521 0,111361 0,101244 0,089411 0,079384 0,05782 0,049393 0,040452 0,040015 0,0366
1482 7 1 98 0 0 0 0 0 0 0 0 0 0 0 0 0
1483 7 1 99 0 0 0 0 0 0 0 0 0 0 0 0 0
1484 7 1 100 0 0 0 0 0 0 0 0 0 0 0 0 0
1485 7 1 101 0 0 0 0 0 0 0 0 0 0 0 0 0
1486 7 1 102 0 0 0 0 0 0 0 0 0 0 0 0 0
1487 7 1 103 0 0 0 0 0 0 0 0 0 0 0 0 0
1488 7 1 104 0 0 0 0 0 0 0 0 0 0 0 0 0
1489 7 1 105 0 0 0 0 0 0 0 0 0 0 0 0 0
1430
1491 Immigration Lagalternativ SCB2012 2011 2110 0 105 Data 20
1432|ORIGIN SEX AGE 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 20
1493 1 0 0 4 4137008 4,901571 4,935345 5,009159 5,063013 5,096442 5,112377 5123616 5139371 5157757 5177051 5,19473 5,217
1494 1 o 1 124 124,1102 147,0343 148,0345 150,2354 151,8373 152,8263 153,2907 153,6141 154,0727 154,6102 155,1747 155,6907 156,36
1495 1 o 2 85 854382 101,3091 102,0889 103,699 104,8982 1056759 106,0919 106,4111 106,8249 107,294 107,783 108,2392 108,80
1496 1 o 3 87 87,05703 103,2125 103,9908 105,6143 106,819 107,594 108,0006 108,2086 108,7126 109,1729 109,6531 110,0999 110,66
1497 1 o 4 85 85,25833 101,1426 101,9684 103,6247 104,8716 105,6982 106,1636 106,5325 106,9965 107,5164 108,0567 108,5646 109,18
1498 1 Q 5 85 84,71872 100,447 101,2111 102,7982 103,9776 104,7391 105,142 1054489 105,8494 106,3047 106,7795 107,2218 107,7
1439 1 0 6 85 84,71872 100,4833 101,2843 102,9097 104,1281 104,9287 105,3705 105,7164 106,1565 106,6519 107,1672 107,6503 108,24
1500 1 0 7 81 81,12132 96,2176 96,98576 98,54335 99,71126 100,4791 100,9034 101,2358 101,6584 102,134 102,628 103,0926 103,66
1501 1 0 8 78 7842327 92,9442 93,61235 95,04065 96,09103 96,75433 97,08587 97,32847 97,65708 98,03595 98,43239 98,79841 99,268
1502 1 0 9 65 64,93303 77,10211 77,80375 79,14078 80,16732 80,87395 81,30516 81,66311 82,09445 82,56949 83,06088 83,52815 84,084
1503 1 0 10 65 651129 77,20881 77,80375 79,03146 79,94604 80,53939 80,8571 81,10106 81,1703 81,77529 82,14862 82,49699 82,932
1504 1 0 1 61 61,15576 72,58038 73,20403 7442461 7535215 7597825 76,34513 76,64291 77,00927 7741627 77,83821 78,23718 78,719
1505 1 0 12 64 64,21355 76,10131 76,64629 77,81361 78,67143 79,21231 7948155 79,67796 79,94477 80,2527 80,57498 80,87235 81,254
1506 1 0 13 60 60,07654 71,24669 71,80561 72,94875 73,80315 74,36121 74,6649 74,90056 7520282 7554423 75,89967 76,23215 76,645
1507 1 0 14 63 63,9407 7520081 7569106 76,79472 77,59156 78,07481 78,28971 7843246 78,64412 78,89575 79,16099 79,40124 79,724
1508 1 0 15 63 62,7459 74,9235 7512309 76,36617 77,30831 77,34099 78,30763 78,60333 78,96928 79,37681 79,7956 80,19866 80,682
1509 1 0 16 85 84,89859 100,511 101,1251 102,5577 103,5793 104,1815 104,4251 104,5721 104,8107 105,1021 1054111 105,6865 106,07
1510 1 0 17 54 53,96097 64,08959 64,63873 65,81655 66,63661 67,2088 67,66618 67,98065 68,35634 68,76858 69,19459 69,60068 70,081
1511 1 o 18 75 74,64601 88,53769 89,24497 90,67868 91,75383 92,46083 92,8517 93,15808 93,54739 93,98554 94,44127 94,86836 95,396
1512 1 o 19 104 103,6051 122,9831 124,0635 126,156 127,7526 128,8385 129,4852 130,0148 130,6611 131,3764 132,1174 132,8197 133,66
1513 1 o 20 164 163,6816 194,9361 197,2933 201,2759 204,4855 206,891 208,5993 210,1245 211,8432 213,6804 215,566 217,395 219,46
1514 1 o 21 188 187,7842 223,46 2259803 230,3579 233,8457 236,4102 238,1758 239,7308 241,5053 243,413 245,374 247,2687 2494
10Oy v WEEW Settiigs Input Intemals AOUEBUE"  MortaltyRates . FertlityRates  EmigratonRates  Immigration  IniaPopultionnSweden  fokm20l0 2110 /LFe axpeeeney
Ready |

Figure 32

Immigration is the factor that can be modified most easily since it concerns data about numbers.
Fertility, mortality and emigration can be somewhat harder to modify since they involve events in
relation to an average population. With a simple adjustment, you can rescale the numbers using a
constant factor. Modifications risk destroying the internal structure of a forecast alternative and/or

resulting in unrealistic figures.
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Example: Update scenario or create new
scenario

Let us assume you have a scenario named Bas1 with parameters as in the figure below.

Parametrar
S_Survival Main alternative SCB2013
S_Fertility Main alternative SCB2013
S_Immigration Main alternative SCB2013
S_Emigration Main alternative SCB2013
S_PaGll Custom
S_RetirementAge Constant
Inflation Custom
realAvgWageGrowth Custom
realFundYield Custom
RGK Interest rate Fran arsredovisningen
|reaIRate of return Premium per 3,25% |
balancing True
Constant prices None

Custom_number 1

Update the scenario
Make sure you have chosen Advanced or Developer mode.

To update the scenario (that is, keep the name but with changed parameter values) by changing
the value of realRate of return Premium pension to 3.50%, do as follows:

1. Change the value of realRate of return Premium pension to 3.50%.

2. Click the button Edit scenario & groups.

A B = D

PENSIONS Kor scenario Kor grupp...
MYNOIGHETEN

Kor parallellt...

Pensionsmodellen Kor enbart demografi

Redigera scenario & grupper...

L | Parametrar if |

5 Survival Main alternative SCB2013
5_Fertility Main alternative SCB2013
S _Immigration Main alternative SCB2013
S _Emigration Main alternative SCB2013
5_Pall Custom

5 _RetirementAge Constant
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3. A scenario form opens.

"grupp och scenario
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V&lj en grupp

I socDep3

Ange den nya gruppens namn:

_ _ La-gg a pararrIEter tl la scenarie

(I [

Bas1:Baselinel
Bas2:Baseline2
Bas3:Baseline3
Bas4:Baselined
Bas5:Baselines
Bast:Baselinet
Bas7:Baseline7
Basg:Baselined
Bas9:Baseline9
Bas10:Baseline 10
Bas1l:Baselinell
Bas12:Baselinel2
Bas13:Baseline13
Bas14:Baseline14
Bas15:Baseline 15
Bas156:Baseline 156

4. NB! Do not click on a scenario in the list. If you do, all the values will be restored to

the latest saved values.

Click on button Add to/Update scenario.

5. Inthe box that opens is displayed the name of the scenario and the group.

Scenario | 2
Kortnamn till scenario Flytta till grupp
I Basl socDepd ;I
L&ngnamn till scenario
I Baselinel

Avbryt | Ok |

Staéng

S e
Aktuellt scenario

-l | Bastmaselier

6. Do not change anything, but click the button OK. Now you have updated the scenario.
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Create a new scenario
To create a new scenario with the value 3.5% for realRate of return Premium pension changed
to 3.50%, do as follows:

1. Change the value of realRate of return Premium pension to 3.50%.

2. Click on button Edit scenario & groups.

A B C D

PENSIONS Kor scenario Kor grupp...
MYNDIGHETEN

Kor parallellt...

Pensionsmodellen Kor enbart demografi

Redigera scenario & grupper...

+ | Parametrar ™

5 _Survival Main alternative SCB2013
5 _Fertility Main alternative SCB2013
5 _Immigration Main alternative SCB2013
S_Emigration Main alternative SCB2013
5 PGl Custom

5_RetirementAge Constant
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3. A scenario form opens.

"grupp och scenario
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V&lj en grupp

Ange den nya gruppens namn:

I socDep3 j

_ _ La-gg a pararrIEter tl la scenarie

| e— | -

Bas1:Baselinel
Bas2:Baseline2
Bas3:Baseline3
Bas4:Baselined
Bas5:Baselines
Bast:Baselinet
Bas7:Baseline7
Basg:Baselined
Bas9:Baseline9
Bas10:Baseline 10
Bas1l:Baselinell
Bas12:Baselinel2
Bas13:Baseline13
Bas14:Baseline14
Bas15:Baseline 15
Bas156:Baseline 156

4. NB! Do not click on a scenario in the list. If you do, all the values will be restored to

the latest saved values.

Click the button Add to/Update scenario.

5. Inthe box that opens is displayed the name of the scenario and the group.

Scenanio | 28 J
Kaortnamn till scenario Flytta till grupp
I Bas1i socDep3 LI
La&ngnamn till scenario
I Baselinel

Avbryt | Ok |

6. Change the short and long name as desired and click the button OK. Now a new scenario
has been created. If you also change the group, the scenario will be created in the selected

group.

Staéng

Aktuellt scenario
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Troubleshooting

You cannot close Excel

The easiest way to terminate the pension model is to use the buttons "Close without saving" or
"Save & Close" in the Main worksheet. This closes down the pension model and terminates
Excel. Otherwise, you must first close all workbooks except "Main" which must be the last
workbook closed. Workbooks that do not belong to the pension model are handled manually.

If you cannot close the model using the above-mentioned buttons, you can always close Excel via
Windows Task Manager.

There is a folder named ""Data'" containing binary files

The Data folder partly contains files necessary for the system to run, and partly calibrated
probabilities (which speed up pension model runs).

Graphs showing restrictions being calculated are not updated

This can have various causes. Either the check box "Restriction animation" is unchecked in the
Main worksheet (and this also applies to "Chart animation" in the Chart worksheet), or maybe
saved matrices are being used to speed up the runs, in which case restrictions animations are not
updated.

The error message is ""Out of memory"*

The memory used by Excel can run out if you re-run the pension model very many times. To fix
this, restart Excel.

It says: Security Warning Automatic Update of links has been disabled

Click "Enable Content", and then "Continue".

You get the message “End Year is not the same as the last run End Year”. Charts and all
data will be cleaned. Do you want to continue?

Due to the new run having a different end year than the previous run, all diagrams animated in the
worksheet Chart are cleared. This is done so that the year axes will be consistent with the new
end year.
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Appendix 1

Detailed description of the pension model

Description of parameters
Sex 0,1

Age 0-120

Origin 1-7

Sweden

Nordic countries excl. EU

EU excl. Nordic countries

Europe excl. EU

Countries with high HDI excl. Europe

Countries with average HDI excl. Europe

N[OOI WINEF

Countries with low HDI excl. Europe

HDI stands for Human Development Index and is an index by level of development
for each country. More information can be found in the publication ‘Sweden’s Future
Population 2012-2060° from Statistics Sweden

(http://www.scb.se/Pages/Product 14495.aspx).

The 21 status factors that describe the status groups are:

IS_MARRIED, HAS_PGII, HAS_SAPGIS, HAS_SAPGIA, HAS_SAPGBS,
HAS_SAPGBA, HAS_TRANSFER, HAS_BPGB, HAS_PGBSTUD, IS_IN_SWE,
ABROAD, IS_PARENT_0_1, IS_PARENT_0_4, RETIREMENT_EXTENT,
IS_RETIRED, HAS_HIGH_EDU, HAR_BEHALLNING, DECEASED, IS_ALIVE,
NOT_BORN, NOT_IMMIGRATED

These are either 0 or 1 except for retirement_extent which may have five different values
between 0 and 1.

Of the 21 status factors, it is possible to create 168 840 unigue combinations. Using
data from 2003-2009, it was possible to see that only 498 combinations described 95%
of all data. This is the sample used for the calculations in the Pension Model.

Each gender, age and origin group contains 498 data points but since many of these are
unreasonable, it was possible to reduce storage from 273 million to only 51288 cells.

The status factors describe:

Has_PGll Estimated earned income

Has_SAPGIS Income from sickness compensation

Has_SAPGIA Income from activity compensation

Has_SAPGBS Pension-qualifying amounts from fictive income for
those with sickness compensation

Has_SAPGBA Activity compensation

Has_transfer Transfers such as parental cash benefit, unemployment
benefit, sickness and activity compensation, which
count as pension-qualifying income

Has_PGBSTUD Pension-qualifying amounts from studies
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Has_BPGB Pension-qualifying amounts from the first 4 years with
children
Is_parent _0_1 Parents with children between 0-1 years
Is_parent_0_4 Parents with children between 0-4 years
Detailed view of inner workings of the pension system
The pension system's inner workings are controlled by a complex regulatory system that
includes a large number of variables. Figure 35 portrays the general principles upon
which the system is based and the tables with their associated variables.
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rThalf = ([1+rT}"0.5-1) [inkl. arvstvistar |

fee, rf, rC, rT |

rChalfi= ([1+rC}h0.5-1)

rFhalf :=({1+rF}*0.5-1}

Omf=0 Omf>0 Omf>0 and age > 60

Else setalitozero Else setalltozero  F|se setalltozers

| | RC_6_t:=X=RC_6_n || RC_O_t:=X=RC_12_t | | RF_6_t:=X=RF_6_n |PFA_3_: =X=PFA_3_n |
£ —

e —— — ___

| RT_12_t=RT_&_tx [1+rThalf_n}

12
g

o —_— J— __ i
| RC_7 t= RE6_t+RO.6.L | - RF_7_t:= RF_6_t+RC_6_t | e
¥ / — | PF_3_t:=omfx|PFA_3_t+RC_0_t/Dh) |
I | AC_ 8 t:=RC_T_txrChalf | [ L =
\ _ | &F_9_t:=(RF_7_t— PF3/4)x rFhaf | _
............. T — — ¥ -
| RC12 £:=RC 7 t+AC I t+RT 12t | ;)l RF 12 t:=RF 7_t+AF 9 t-PF 9 t/2+RT_12.t |—- -

T
e e VR

I PFA_3_n:=RF_12_t /Ddac

/| RT_O_n:= PP_contr x rThalf_nt |

|
| Obs: rThalf £ —rintan fir firegdends &

|
| “La| Readm:=RC_12_t xfee |

v
}. | PF_3_n:=omfx PFA_3_n

I | ——==, Aggregering diremellan
| - / ——
1 \ S
¥ ¥ J/
1 RT_6_n:=RT 0 n+RT O _txrThalf t H RC_6_n:=RC_12_t +AC_3_n+Arv— RCAdm ‘H RF_E_n:=RF_12_t +AF 3_n- PF_3/2 +ArvF—RFAdm }4
- — — e — —
Behdwvs for att starta: Approximationer: . n - next
1) Initial TF = farferestiendz drets avgifter x TF avkastning, Midas 1} AllastatusfGrindringar sker endast mittpd sommaran
2} Initial RC frin Bravfilen/Midas Z}  Arvsvinsteroch avgiften flyttas fran majtill foregaende arsskiftet
3} Initial RF pension*Dy/Omf ppu/Midas 3}  Kick-back somovan ochgbrsinbakat i den totala fondavkastningen
4} Pensionppu/Midas 4} Alderoberonderantafdr sparande och utbetainingsfaserna
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IPUl.n | PP_Ul n Sum of disbursements carried over to next year. Index-adjusted.

IP_U2_n | PP_U2_n | ATP_U2_n | Sum of disbursements due next year

IP_U2 t PP_U2_t | ATP_U2_t | After status transition

IP_U3_t PP_U3_t | ATP_U3_t | Ongoing annual disbursement amount at year-end

IP_S1 n Total balance continuing to next year - conceptually prior to
pension recalculation. Corresponds to S6_t from before year-end
but without balances from deceased.

IP_S2_n PP_S2 n Value of total balance after fictive withdrawal of pension. Functions
as basis for annual recalculation of pension (and balance)

IP_S3 n PP_S3_n | ATP_S3_n | Total balance directly after annual recalculation. Valid until the
next change of status (i.e. next spring half-year)

PP_S2 t Help for rebalancing

IP_S3 t PP_S3 t ATP_S3 t As S3_n but after status transition

IP_S4 t PP_S4 t ATP_S4 t Balance directly after the mid-year

IP_S5 t PP_S5 t ATP_S5 t Balance after indexation but before payment of administration
fees

IP_S6_t PP_S6_t ATP_S6_t Balance at year-end, including balances of those deceased during

the year

In the workbook Result, after a run of the Pension System, you can see the aggregated
values of the variables, for example, AY_IP_S6_t (= Age vs Year for IP_S6_t).

Other variables from which you can read results are: (Osay = Origin Sex Age Year)

X_OSAY_IP_empirical_inheritance_gain_retired

Empirical inheritance gains for
inkomstpension for <= 60 years

Xx_0OSAY_IP_demographic_inheritance_gain_retired Forecast inheritance gains for

inkomstpension for >= 60 years

X_OSAY_ATP_empirical_inheritance_gain_retired Empirical inheritance gains for ATP for <=
60 years

x_OSAY_ATP_demographic_inheritance_gain_retired | Forecast inheritance gains for ATP for >= 60
years

X_OSAY_PP_empirical_inheritance_gain_retired Empirical inheritance gains for premium
pension

x_OSAY_PP_empirical_inheritance_gain_active

Empirical inheritance gains for persons not
claiming premium pension at start of year

X_OSAY_IP_admin_fee

Administration fees paid, inkomstpension

X_OSAY_ATP_admin_fee

Administration fees paid, ATP

x_0OSAY_PP_admin_fee_retired

Administration fees paid, premium pension

X_OSAY_PP_admin_fee_active

Administration fees paid for persons not
claiming PP at start of year

X_OSAY_PP_fund_return_spring_retired

Change in market value in premium pension
funds during spring
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x_OSAY_PP_fund_return_spring_active

Same as above but for persons not claiming
premium pension

x_0OSAY_PP_fund_return_autumn_retired

Same as above but for persons claiming
premium pension

X_OSAY_PP_RGK_return

Change in market value in premium pension
funds during autumn

x_0OSAY_IP_indexation

Value of return on pension rights in Swedish
National Debt Office

x_OSAY_IP_indexation_adjustment

How much balance changes due to
indexation, inkomstpension

x_0OSAY_ATP_indexation

Adjustment of index on changed amount
during year due to norm reducing
disbursement index, inkomstpension

ATP_index_d How much balance changes due to
indexation, ATP

PP_index Adjustment of index on changed amount
during year due to norm reducing
disbursement index, inkomstpension, ATP

PP_index How much balance changes due to
indexation, premium pension

PP_index_d Adjustment of index on changed amount

during year due to norm reducing
disbursement index, inkomstpension,
premium pension

X_OSAY_IP_contribution_prev

Previous year’s pension credit,
inkomstpension

X_OSAY_ATP_contribution_prev

Previous year’s pension credit, ATP

X_OSAY_PP_contribution_prev

Previous year’s pension credit, premium
pension

X_OSAY_IP_contribution_t

Current year’s pension credit,
inkomstpension

X_OSAY_ATP_contribution_t

Current year’s pension credit, ATP

X_OSAY_PP_contribution_t

Current year’s pension credit, premium
pension

X_AY_cnt_IP_income

Number of persons with pension credit,
inkomstpension

X_AY_cnt_ATP_income

Number of persons with pension credit, ATP

X_AY_cnt_PP_income

Number of persons with pension credit,
premium pension

X_AY_cnt_TP_active_liability

Number of persons with active pension
liability, ATP

X_AY_cnt_IP_active_liability

Number of persons with active
inkomstpension liability

X_AY_cnt_total_pensions

Number of persons with pension
disbursements

X_AY_cnt_IP_pensions

Number of persons with disbursement from
inkomstpension
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