Macroprudential Policy in Heterogeneous Environment —
Application of Agent-based Modeling.
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PARAMETERS

Parameter Name Remarks Type
1.5 Scaling parameter in temp.MAX.PROD Cobb- The multiplicity associated with the number of | Double
Douglas function in (2). industries (sectors) in the model.
ag g Output elasticity of labor in temp . MAX.PROD The multiplicity associated with the number of Double
Cobb-Douglas function in (2). industries (sectors) in the model.
asg g Output elasticity of capital in The multiplicity associated with the number of Double
temp.MAX.PROD Cobb-Douglas function industries (sectors) in the model.
in (2).
g s Output elasticity of relative quality of the The multiplicity associated with the number of Double
product to the sector’s product quality in industries (sectors) in the model.
temp.MAX.PROD Cobb-Douglas function in
(2).
as.s Output clasticity of know-how in The multiplicity associated with the number of | Double
temp.MAX.PROD Cobb-Douglas function industries (sectors) in the model.
in (2).
ag Threshold for production to increase the price One value. Double
in (2).
ar g Percentage of price to be increased in each in- The multiplicity associated with the number of Double
dusty (sector) in (2). industries (sectors) in the model.
ag Threshold for decision about demand relative to One value. Double
expected demand that affects the price levels in
(2).
ag Threshold for production relative to maximum One value. Double
potential production that affects the price levels
in (2).
@10.s Percentage of price to be decreased in each of The multiplicity associated with the number of Double
industry (sector) in (2). industries (sectors) in the model.
o115 Scaling parameter expressing the relative price | The multiplicity associated with the number of | Double
to average price in the industry (sector) in cur- industries (sectors) in the model.
rent period used in expected demand updating
(3).
@19 g Scaling parameter expressing the relative price The multiplicity associated with the number of Double
to average price in the industry (sector) in pre- industries (sectors) in the model.
vious period used in expected demand updating
(3).
@13 g Scaling parameter expressing the relative qu- The multiplicity associated with the number of Double
ality to average quality in the industry (sec- industries (sectors) in the model.
tor) in current period used in expected demand
updating (3).
a14.s Scaling parameter expressing the relative qu- The multiplicity associated with the number of | Double
ality to average quality in the industry (sec- industries (sectors) in the model.
tor) in previous period used in expected demand
updating (3).
als Scaling parameter expressing the percentage of One value. Double
expected demand that should be stored as opti-
mal stock in (4).
ale Scaling parameter expressing the percentage of | One value. Double
relative revenue to costs incurred in the current
period that should impact the optimal stock in
(4).
e d Scaling parameter expressing the percentage of One value. Double
relative revenue to costs incurred in the pre-
vious period that should impact the optimal
stock in (4).
@18 Threshold for acceptable level of financial risk One value. Double
in (5).
a1g Threshold for acceptable level of leverage in (5). One value. Double
Qa20.s—buy.s Parameter expressing the percentage of produc- The multiplicity associated with the number of Double
tion that is to be bought from other industry industries (sectors) in the model. Please select
(sector) if products are not necessarily expor- the parameter for the sector of buyer.
ted or imported in (6).
@21 s—buy.s Parameter expressing the percentage of produc- The multiplicity associated with the number of | Double
tion that is to be bought from other industry industries (sectors) in the model. Please select
(sector) if products are exported or imported in the parameter for the sector of buyer.
(6).
22 s—sup Scaling parameter of quality of product or se- The multiplicity associated with the number of Double
rvice given for the matched supplier in (7), (20). industries (sectors) in the model. Please select
the parameter for the sector of matched sup-
plier.
@92 s—est Scaling parameter of quality of product or se- The multiplicity associated with the number of | Double
rvice given for any potential supplier in (7), industries (sectors) in the model. Please select
(20). the parameter for the establishment - new sup-
plier (not the matched one).
@23 s—sup Scaling parameter of price given for the matched The multiplicity associated with the number of Double
supplier in (7), (20). industries (sectors) in the model. Please select
the parameter for the sector of matched sup-
plier.
3.5 est Scaling parameter of price given for any poten- | The multiplicity associated with the number of | Double
tial supplier in (7), (20). industries (sectors) in the model. Please select
the parameter for the establishment - new sup-
plier (not the matched one).
@24, 5—sup Scaling parameter of average quality of the sec- The multiplicity associated with the number of Double
tor in which matched supplier operates in (7), industries (sectors) in the model. Please select
(20). the parameter for the sector of matched sup-
plier.
Q24 s—est Scaling parameter of average quality of the sec- The multiplicity associated with the number of Double
tor in which potential supplier operates in (7), industries (sectors) in the model. Please select
(20). the parameter for the establishment - new sup-
plier (not the matched one).
@25, 5—sup Scaling parameter of average price of the sector The multiplicity associated with the number of | Double
in which matched supplier operates in (7), (20). industries (sectors) in the model. Please select
the parameter for the sector of matched sup-
plier.
A25 s—est Scaling parameter of average price of the sector The multiplicity associated with the number of Double

in which potential supplier operates in (7), (20).

industries (sectors) in the model. Please select
the parameter for the establishment - new sup-
plier (not the matched one).

Continued on
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Tablica 10 — Continued from previous page

Parameter Description Remarks Type
a26.5—sup Parameter that help us to include the trans- The multiplicity associated with the number of Double
portation costs in inputs expressed in monetary industries (sectors) in the model. Please select
terms in (8), (9), (10). the parameter for the sector of matched sup-
plier.
&1 Probability of purchasing inputs from own funds One value. Double
without obtaining a loan in (8).
ag7 Scaling parameter that affects the input loans One value. Double
(it is a percentage of liquid assets after paying
wages & basic inputs in (9), (10).
asg p Threshold for minimum ROA in (9), (10). The multiplicity associated with the number of Double
banks in the model.
asg b Threshold for minimum ROE in (9), (10). The multiplicity associated with the number of Double
banks in the model.
as0.p Threshold for minimum profit for employee in | The multiplicity associated with the number of | Double
(9), (10). banks in the model.
@31 p Threshold for maximum ratio of debt to fixed The multiplicity associated with the number of Double
capital of the firm in (9), (10). banks in the model.
@39 p Threshold for max. financial risk in (9), (10). The multiplicity associated with the number of Double
banks in the model.
“>33.b Threshold for max. average financial risk in the The multiplicity associated with the number of Double
sector in (9), (10). banks in the model.
asgp Threshold for ratio of establishment’ work force The multiplicity associated with the number of Double
to average work force of establishments in the banks in the model.
sector in (9), (10).
asgs . p Threshold for the ratio of loan to liquid assets The multiplicity associated with the number of Double
in (9). banks in the model.
asg.p Threshold for max. default rate of firm (proxy The multiplicity associated with the number of | Double
for credit history) in (9), (10). banks in the model.
az7 p Threshold for the min. ratio of fixed capital of The multiplicity associated with the number of Double
firm to number of establishments of the firm in banks in the model.
(9), (10).
as3g Value picked by the user as one of maturities in One value. Double
(9), (10).
as3g Value picked by the user as one of maturities in One value. Double
(9), (10).
K1 Discount rate in (9), (10). One value. Double
g0 Parameter expressing min. income per capita One value. Double
needed to survive (existance minimum) in (13).
g1 Parameter expressing social minimum in (13). One value. Double
g9 Scaling parameter in net savings formula in One value. Double
(13).
Q43 te.s Parameters expressing how much (what % of) | The multiplicity associated with the occurrence | Double
goods can be bought from different sectors ta- of six types of consumers and a specified number
king into account deposits and loans burden in of industries (sectors) in the model.
(14), (19).
& Probability of taking a consumer loan in (14). One value. Double
agq Parameter expressing social minimum in (14), One value. Double
it can be equal to social minimum in (13) or it
could be different, it depends on the user.
Q45 te.s Parameter that express how much consumer The multiplicity associated with the occurrence Double
loan will be given (it depends on type of con- of six types of consumers and a specified number
sumer, sector of goods the consumer wants to of industries (sectors) in the model.
buy, percentage of total income of family less
costs and loans burden) in (14).
Q46,5 Fixed cost of obtaining a consumer loan. It de- The multiplicity associated with the number of Double
pends on the sector of goods the consumer wants industries (sectors) in the model.
to buy in (14).
&3 Probability of obtaining a consumer loan in the One value. Double
matched bank in (14).
aar Paramecter expressing sectoral exposure regula- One value. Double
tion in (15), (16).
aygg Percentage of consumer loan (always less than One value. Double
1 to ensure adjustment of values) in (16).
a9 p Threshold for credit history of individuals for The multiplicity associated with the number of Double
the purpose of consumer loans in (17), (18). banks in the model. ayg ,, p means ayq p for
matched bank in the database or from the pre-
vious iteration.
as50.b Threshold for income less burden of individuals The multiplicity associated with the number of Double
for the purpose of consumer loans in (17), (18). banks in the model. agg ,, p means aggp for
matched bank in the database or from the pre-
vious iteration.
as] Threshold for the quantity of loan that adjust One value. Double
the maturity to 20 iterations in (19).
asg Threshold for the quantity of loan that adjust One value. Double
the maturity to 12 iterations in (19).
as3 Threshold for the quantity of loan that adjust One value. Double
the maturity to 8 iterations in (19).
Ko Discount factor in case of consumer loans in One value. Double
(19).
asg Auxiliary parameter needed to compute the pro- One value. Double
bability of signing public contract — fixed part
in (21).
ass Auxiliary parameter needed to compute the pro- One value. Double
bability of signing public contract — scaling pa-
rameter expressing how this probability depends
on firm work force — in (21).
ase Auxiliary parameter needed to compute the pro- One value. Double
bability of signing public contract — scaling pa-
rameter expressing how this probability depends
on quality of the product — in (21).
asy Percentage of production that should be stored One value. Double
in (21).
asg Scaling parameter expressing how liquid assets One value. Double
and sales monetary changes after signing a pu-
blic contract in (21).
Bo Paramecter oxpressing fixed cost (part of the ac- One value. Double

comodation cost) if the household owns the pro-
perty in (22).

Continued on
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Tablica 10 — Continued from previous page

Parameter Description Remarks Type

B1 Parameter determining the variable cost (part One value. Double
of the accomodation cost) if the household owns
or rent the property in (22). It is a percentage
of real estate loans burden.

Ba Parameter expressing the percentage of house- One value. Double
hold’s total income used as a threshold to de-
termine housing stress in (22).

B3 Parameter expressing the percentage of price in One value. Double
t — 1 after the property being marked as to be
sold in (22), (23).

Ba The percentage of the property price that is at- One value. Double
tributable to this household. This information
is used in the formula for accomodation cost in
(22) and to update revenues when the property
is sold in (23).

Bs Higher bound (threshold) for the price of the One value. Double
property to be bought (percentage of house-
hold’s total income) in (22).

Be Lower bound (threshold) for the price of the One value. Double
property to be bought (percentage of house-
hold’s total income) in (22).

B7 Threshold for excessive burden in case of ho- One value. Double
using loans in (22).

[ Probability of taking a housing loan (even if the One value. Double
household has enough funds to buy by cash) in
(24).

B8s Regulatory DSTI cap in (26). One value. Double

Bog Regulatory DTI cap in (26). One value. Double

B10 Regulatory DTA cap in (26). One value. Double

B11 Probability of applying for a housing loan in One value. Double
(26).

B12 Regulatory LTV cap for housing loans in (26). One value. Double

B13.te Percentage of the difference between the price The multiplicity associated with the occurrence Double
of property and available funds of household. It of six types of consumers and a specified number
approximates the amount of non-housing loan of industries (sectors) in the model.
that the household can obtain in (26). It de-
pends on the type of consumers.

B1a Regulatory LTV cap for non-housing loans on One value. Double
the pledge of the propoerty in (26).

B1s Percentage of the difference between deposits One value. Double
and debt of the household that can be used to
obtain a housing loan in (26).

K3 Discount rate in housing loans in (26.1), (26.2), One value. Double
(26.3), (26.4).

B16 Value of maturity set by the user based on em- One value. Double
pirical studies and expert knowledge in (26.3),
(26.4).

B17 Value of maturity set by the user based on em- One value. Double
pirical studies and expert knowledge in (26.3),
(26.4).

B1s Value of maturity set by the user based on em- One value. Double
pirical studies and expert knowledge in (26.3),
(26.4).

B1g Threshold for the value of housing loans that de- One value. Double
termines the maturity of loans in (26.1), (26.2).

0 Probability of decease in case of man over 10 or One value. Double
less, in (27).

P1 Probability of decease in case of man over 20 or One value. Double
less, but more than 10, in (27).

P2 Probability of decease in case of man over 30 or One value. Double
less, but more than 20, in (27).

P3 Probability of decease in case of man over 40 or One value. Double
less, but more than 30, in (27).

P4 Probability of decease in case of man over 50 or One value. Double
less, but more than 40, in (27).

P5 Probability of decease in case of man over 60 or One value. Double
less, but more than 50, in (27).

r6 Probability of decease in case of man over 70 or One value. Double
less, but more than 60, in (27).

Yelrd Probability of decease in case of man over 80 or One value. Double
less, but more than 70, in (27).

P8 Probability of decease in case of man over 90 or One value. Double
less, but more than 80, in (27).

P9 Probability of decease in case of man over 100 One value. Double
or less, but more than 90, in (27).

£10 Probability of decease in case of woman over 10 One value. Double
or less, in (27).

P11 Probability of decease in case of woman over 20 One value. Double
or less, but more than 10, in (27).

P12 Probability of decease in case of woman over 30 One value. Double
or less, but more than 20, in (27).

r13 Probability of decease in case of woman over 40 One value. Double
or less, but more than 30, in (27).

P14 Probability of decease in case of woman over 50 One value. Double
or less, but more than 40, in (27).

P15 Probability of decease in case of woman over 60 One value. Double
or less, but more than 50, in (27).

P16 Probability of decease in case of woman over 70 One value. Double
or less, but more than 60, in (27).

P17 Probability of decease in case of woman over 80 One value. Double
or less, but more than 70, in (27).

P18 Probability of decease in case of woman over 90 One value. Double
or less, but more than 80, in (27).

P19 Probability of decease in case of woman over 100 One value. Double
or less, but more than 90, in (27).

B2o Probability set by the user to allow for inheri- One value. Double
tance and aging in (27).

Bo1 Porcentage of the difference between deposits One value. Double

and pending to be paid loans that is lost when
inheritance in (29). Proxy for taxes and costs.

Continued on next page
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B22

Percentage of the price of property that is lost
when inheritance in (30). Proxy for taxes and
costs.

One value.

Double

B23

B2a

B2s

B30

Ba1

B32

B33

B34

Bas

B36

Probability of continuing education on second
level when characteristics described in (33) are
fulfilled.
Probability of continuing education on third le-
vel when characteristics described in (33) are
fulfilled.
Probability of continuing education on third le-
vel when characteristics described in (33) are
fulfilled.
Probability of continuing education on fourth
level when characteristics described in (33) are
fulfilled.
Probability of continuing education on fourth
level when characteristics described in (33) are
fulfilled.
Probability of continuing education on fourth
level when characteristics described in (33) are
fulfilled.
Probability of continuing education on fourth
level when characteristics described in (33) are
fulfilled.
Probability of continuing education on fourth
level when characteristics described in (33) are
fulfilled.
Probability of continuing education on fourth
level when characteristics described in (33) are
fulfilled.
Probability of continuing education on fifth le-
vel when characteristics described in (33) are
fulfilled.
Probability of continuing education on fifth le-
vel when characteristics described in (33) are
fulfilled.
Probability of continuing education on sixth le-
vel when characteristics described in (33) are
fulfilled.
Probability of continuing education on sixth le-
vel when characteristics described in (33) are
fulfilled.
Probability of continuing education on seventh
level when characteristics described in (33) are
fulfilled.
Probability of continuing education on seventh
level when characteristics described in (33) are
fulfilled.
Probability of continuing education on eighth
level when characteristics described in (33) are
fulfilled.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

Double

Double

Double

Double

Double

Double

Double

Double

Double

Double

Double

Double

Double

Double

Double

Double

B39

B40.age

Percentage of wage that is donated for each
child in (34).

Probability of getting divorced that depends on
age in (34).

One value.

Multiplicity associated
in the model.

with

ages

intervals

Double

Double

B41.age
B42.age

B43.age

Probability of getting married that depends on
age and ind.STATUS.CIVIL = 1, in (35)
Probability of getting married that depends on
age and ind.STATUS.CIVIL = 3, in (35)
Probability of getting married that depends on
age and ind. STATUS.CIVIL = 4, in (35)

Multiplicity associated
in the model.
Multiplicity associated
in the model.
Multiplicity associated
in the model.

with

with

with

ages

ages

ages

intervals

intervals

intervals

Double

Double

Double

B44.age

B45,age

Probability of birth that depends on age of the
mother and ind.STATUS.CIVIL != 2, in (36)
Probability of birth that depends on age of the
mother and ind.STATUS.CIVIL = 2, in (36)

Multiplicity associated
in the model.
Multiplicity associated
in the model.

with

with

ages

ages

intervals

intervals

Double

Double

Bae

Ba7

Bag

Bag

Bs1

P52

Bs3

Bs54

™

56

Parameter expressing how the entrepreneur spi-
rit depends on gender, in (37), in case of unem-
ployed person.

Parameter expressing how the entrepreneur spi-
rit depends on education level, in (37), in case
of unemployed person.

Parameter expressing how the entrepreneur spi-
rit depends on experience as an entrepreneur in
the past, in (37), in case of unemployed person.
Parameter expressing how the entrepreneur spi-
rit depends on age, in (37), in case of unem-
ployed person.

Parameter expressing how the entrepreneur spi-
rit depends on periods from last change of status
on the labor market, in (37), in case of unem-
ployed person.

Parameter expressing the lowest level of entre-
preneur spirit in case of person older than 16
and unemployed, in (37), in case of unemployed
person.

Parameter expressing how the entrepreneur spi-
rit depends on gender, in (37), in case of em-
ployed person.

Parameter expressing how the entrepreneur spi-
rit depends on education level, in (37), in case
of employed person.

Parameter expressing how the entrepreneur spi-
rit depends on experience as an entrepreneur in
the past, in (37), in case of employed person.
Parameter expressing how the entrepreneur spi-
rit depends on age, in (37), in case of unem-
ployed person.

Parameter expressing how the entrepreneur spi-
rit depends on periods from last change of status
on the labor market, in (37), in case of unem-
ployed person.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

Double

Double

Double

Double

Double

Double

Double

Double

Double

Double

Double
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Bs7

Be1

Be2

Be3

Bea

Bes

Bee6

Ber

Bes

Be9

Parameter expressing the lowest level of entre-
preneur spirit in case of person employed, in
(37).

Parameter expressing how the entrepreneur spi-
rit depends on gender, in (37), in case of inac-
tive person.

Parameter expressing how the entrepreneur spi-
rit depends on education level, in (37), in case
of inactive person.

Parameter expressing how the entrepreneur spi-
rit depends on experience as an entrepreneur in
the past, in (37), in case of inactive person.
Parameter expressing how the entrepreneur spi-
rit depends on age, in (37), in case of inactive
person.

Parameter expressing how the entrepreneur spi-
rit depends on periods from last change of status
on the labor market, in (37), in case of inactive
person.

Parameter expressing the lowest level of entre-
preneur spirit in case of person inactive, in (37).
Parameter expressing how the entrepreneur spi-
rit depends on gender, in (37), in case of person
employed in public sector or owner of firm.
Parameter expressing how the entrepreneur spi-
rit depends on education level, in (37), in case
of person employed in public sector or owner of
firm.

Parameter expressing how the entrepreneur spi-
rit depends on experience as an entrepreneur in
the past, in (37), in case of person employed in
public sector or owner of firm.

Parameter expressing how the entrepreneur spi-
rit depends on age, in (37), in case of person
employed in public sector or owner of firm.
Parameter expressing how the entrepreneur spi-
rit depends on periods from last change of status
on the labor market, in (37), in case of person
employed in public sector or owner of firm.
Parameter expressing the lowest level of entre-
preneur spirit in case of person employed in pu-
blic sector or owner of firm, in (37).

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

Double

Double

Double

Double

Double

Double

Double

Double

Double

Double

Double

Double

Double

Y0

v2

3

Y4

Y6

kg

8

Y9

Y10

Y11

Probability of opening a new firm by the entre-
preneur in (38).

Scaling parameter in case of comparing firm’s
profits with the sector with the highest profits,
in (38).

Parameter expressing how the probability of
opening a new firm depends on other factors,
in (38).

Parameter expressing how the probability of
opening a new firm depends on experience in
being an entrepreneur, in (38).

Parameter expressing how the probability of
opening a new firm depends on level of educa-
tion, in (38).

Parameter expressing how the probability of
opening a new firm depends on age (scaling pa-
rameter), in (38).

Parameter expressing how the probability of
opening a new firm depends on age (additonal
effects), in (38).

Parameter expressing how the probability of
opening a new firm depends on other factors,
in (38).

Parameter expressing how the probability of
opening a new firm depends on experience in
being an entrepreneur, in (38).

Parameter expressing how the probability of
opening a new firm depends on level of educa-
tion, in (38).

Parameter expressing how the probability of
opening a new firm depends on age (scaling pa-
rameter), in (38).

Parameter expressing how the probability of
opening a new firm depends on age (additonal
effects), in (38).

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

Double

Double

Double

Double

Double

Double

Double

Double

Double

Double

Double

Double

Y12

Y13

Y14

Y15

Scaling parameter related to the average work
force in the establishments in the sector, in (39)
Scaling parameter related to the average work
force in the establishments in the sector in the
distribution of sizes of firms, in (39)

Scaling parameter related to the standar devia-
tion of firm sizes in the distribution of sizes of
firms, in (39).

Parameter that expresses the probability of ob-
taining a new license that also depends on li-
cense easiness and relative firm size to the ave-
rage size in the sector, in (39).

One value.

One value.

One value.

One value.

Double

Double

Double

Double

16

Y17.s

Y18

Y19

Scaling parameter for the cost of new firm cre-
ation, in (40).

Scaling parameter for the cost of new firm cre-
ation, in (40), specific to the industry,

Scaling parameter for the firm market value
that depends on cost of firm creation and other
fixed capital, given by the entrepreneurs, in
(40), (41.1.1), (41.2).

Scaling parameter for the liquid assets, in prac-
tice it is a percentage of fixed capital, given by
the entrepreneurs, in (40), (41.1.1), (41.2).

One value.

The multiplicity associated with the number of
industries (sectors) in the model.
The multiplicity associated with the number of
industries (sectors) in the model.

The multiplicity associated with the number of
industries (sectors) in the model.

Double

Double

Double

Double

Continued on nest page

20




Tablica 10 — Continued from previous page

Parameter

Description

Remarks

Type

720

Threshold for the firms size to treat them as
small and medium or big companies, in (40).

One value.

Double

Y21
v22.b

723.b

v24.b

Y25.b

726.b

Sectoral exposure regulation, in (41.1).
Threshold for leverage ratio, in case of firm cre-
ation funding, in (41.1).

Bank’s ability to tolerate financial risk in new
firm creation funding, in (41.1).

Parameter expressing the tolerance of banks to
deviations of new firm sizes from the sector ave-
rage, in (41.1).

Maximum acceptable level of sector’s financial
risk, in (41.1).

Parameter expressing the acceptable credit hi-
story of the potential owner of a new firm, in
(41.1).

One value.

The multiplicity associated
banks in the model.

The multiplicity associated
banks in the model.

The multiplicity associated
banks in the model.

The multiplicity associated
banks in the model.
The multiplicity associated
banks in the model.

with the

with the

with the

with the

with the

number

number

number

number

number

Double
Double

Double

Double

Double

Double

Y27

728

Y29

Y30

31

v32

33

R4

Parameter expressing the level of costs incurred
in firm creation, that determines the maturity
of investment loan, in (41.1.1).

Parameter expressing the maturity of loan de-
pending on the costs incurred in firm creation,
in (41.1.1).

Parameter expressing the level of costs incurred
in firm creation, that determines the maturity
of investment loan, in (41.1.1).

Parameter expressing the maturity of loan de-
pending on the costs incurred in firm creation,
in (41.1.1).

Parameter expressing the level of costs incurred
in firm creation, that determines the maturity
of investment loan, in (41.1.1).

Parameter expressing the maturity of loan de-
pending on the costs incurred in firm creation,
in (41.1.1).

Parameter expressing the maturity of loan de-
pending on the costs incurred in firm creation,
in (41.1.1).

Discount rate in case of investment loans, in
(41.1.1).

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

Double

Double

Double

Double

Double

Double

Double

Double

v34

Porcentage of individual deposits that is provi-
ded to fund a new firm, in (41.2).

One value.

Double

Y35

736

V37

738

Y39

Y40

Y41

Y42

Y43

Y44

Y46

Parameter expressing how much market value
depends on square root of firm’s age, in (42).
Parameter expressing how much market value
depends on relative profits to the average in the
sector, in (42).

Parameter expressing how much market value
depends on relative risk to the average in the
sector, in (42).

Parameter expressing how much market value
depends on square root of firm’s age, in (42).
Parameter expressing how much market value
depends on relative profits to the average in the
sector, in (42).

Parameter expressing how much market value
depends on relative risk to the average in the
sector, in (42).

Parameter expressing how much market value
depends on square root of firm’s age, in (42).
Parameter expressing how much market value
depends on relative profits to the average in the
sector, in (42).

Parameter expressing how much market value
depends on relative risk to the average in the
sector, in (42).

Parameter expressing how much market value
depends on square root of firm’s age, in (42).
Parameter expressing how much market value
depends on relative profits to the average in the
sector, in (42).

Parameter expressing how much market value
depends on relative risk to the average in the
sector, in (42).

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

Double

Double

Double

Double

Double

Double

Double

Double

Double

Double

Double

Double

Y47

Y48

Y49

52

753

V54

Parameter expresses the max ratio of debt to
profits that should not be exceeded (this para-
meter is a percentage of firm profits), in (43).
Parameter expresses the max ratio of debt to
liquid assets and fixed capital that should not
be exceeded (this parameter is a percentage of
firm assets), in (43).

Parameter expresses the minimum market value
that is acceptable in order to consider mergers,
in (43).

Percentage of firms in the same sector to be cho-
sen randomly, in (43).

Parameter expresses the level of market value
that is acceptable in order to consider mergers,
in (43).

Parameter expressing how firm debt is affected
by the market value of the merged company, in
(43).

Parameter expressing how owner’s deposits are
affected by the market value of the merged com-
pany, in (43).

Percentage of firms in the same sector to be cho-
sen randomly, in (43), different than in case of
Y42

One value.

One value.

One value.

One value.

One value.

One value.

One value.

One value.

Double

Double

Double

Double

Double

Double

Double

Double

Y55

756

Percentage of work force of firm, in (44), less
than or equal to one.

Percentage of firm debt, in (44), less than or
equal to one.

One value.

One value.

Double

Double
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V57.age Probability of getting unemployed, taking into Multiplicity associated with the ages intervals Double
account age and other factors expressed in (47). in the model.

V58.age Probability of getting unemployed, taking into Multiplicity associated with the ages intervals Double
account age and other factors expressed in (47). in the model.

V59.age Probability of getting inactive, taking into ac- Multiplicity associated with the ages intervals Double
count age and other factors expressed in (47). in the model.

Y60 Auxiliary parameter used to define probability One value. Double
of getting inactive, taking into account age and
other factors expressed in (47).

Y61 Auxiliary parameter used to define probability One value. Double
of getting inactive, taking into account age and
other factors expressed in (47).

V62.age Probability of getting inactive, taking into ac- Multiplicity associated with the ages intervals Double
count age and other factors expressed in (47). in the model.

¥63 Auxiliary parameter used to define probability One value. Double
of getting inactive, taking into account age and
other factors expressed in (47).

Y64 Auxiliary parameter used to define probability One value. Double
of getting inactive, taking into account age and
other factors expressed in (47).

65 Auxiliary parameter that ensures the dynamics One value. Double
of model. If individual is inactive, younger than
55 and does not have enough income to live, the
status is changed to unemployed, in (47).

Y66 Parameter that relates the workers skills with One value. Double
age, in (48), when the individual is not unem-
ployed.

Y67 Parameter that relates the workers skills with One value. Double
gender, in (48), when the individual is not
unemployed.

768 Parameter that relates the workers skills with One value. Double
labor status, in (48), when the individual is not
unemployed.

Y69 Parameter that relates the workers skills with One value. Double
level of education, in (48), when the individual
is not unemployed.

Y70 Parameter that relates the workers skills with One value. Double
age, in (48), when the individual is unemployed.

Y71 Parameter that relates the workers skills with One value. Double
labor periods, in (48), when the individual is
unemployed.

Y72 Percentage of work force to be hired, in (49). One value. Double

51 Minimum subsidy according to the law, in (50), One value. Double
under predefined conditions.

D) Percentage of wage to be used in subsidy com- One value. Double
putation, in (50), under predefined conditions.

83 Predefined level of household income that con- One value. Double
ditions the level of subsidy, in (50), under pre-
defined conditions.

S4 Predefined level of subsidy, in (50), under pre- One value. Double
defined conditions.

55 Predefined level of subsidy, in (50), other than One value. Double
in 64, under predefined conditions.

56 Parameter that relates the wage with gender, in One value. Double
(50), under predefined conditions.

ld Parameter that relates the wage with gender, in One value. Double
(50), under predefined conditions.

88 Parameter that relates the wage with age, in One value. Double
(50), under predefined conditions.

L) Parameter that relates the wage with age and One value. Double
subsidy with wage, in (50), under predefined
conditions.

510 Percentage that is recuparated after profit di- One value. Double
stribution in form of dividend, in (50).

611 Parameter that related the subsidy with gender, One value. Double
in (50), under predefined conditions.

812 Parameter that related the subsidy with gender, One value. Double
in (50), under predefined conditions.

813 Parameter that related the subsidy with average One value. Double
wage in the sector, in (50), under predefined
conditions.

14 Percentage of profits that are redistributed as One value. Double
dividends, in (50).

515 Scaling parameter that help us to calibrate the One value. Double
wage, in (50), under predefined conditions.

916 Parameter expressing which part of input gene- One value. Double
rates the cost for establishment, in (51).

17 Parameter expressing which part of establish- One value. Double
ment’s debt generates the cost for establish-
ment, in (51).

518.s Parameter expressing which part of production The multiplicity associated with the number of Double
generates the cost for establishment, in (51). industries (sectors) in the model.
Production from different sectors.

819.s Parameter expressing which part of work force The multiplicity associated with the number of Double
generates the cost for establishment, in (51), industries (sectors) in the model.
from different sectors.

820 Parameter expressing which part of wages gene- One value. Double
rates the cost for establishment, in (51).

21 Threshold for the ratio of profits per work force One value. Double
of the firm, in (51).

599 Parameter scaling in liquid assets updating in One value. Double
(51), direct relation with fixed capital of esta-
blishment.

823 Scaling parameter in liquid assets updating & One value. Double
fixed capital updating in (51).

824 Scaling parameter in fixed capital updating in One value. Double
(51).

825.5 Scaling parameter of work force of establish- The multiplicity associated with the number of Double
ment. industries (sectors) in the model.

826.s Scaling parameter of work force of establish- The multiplicity associated with the number of Double

ment.

industries (sectors) in the model.
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So7 Threshold for sales monetary in (51). One value. Double

508 Tax per worker in the establishment in (51). One value. Double

929, 5 Financial risk specific to the industry (sector) The multiplicity associated with the number of Double
in (52). industries (sectors) in the model.

830 Parameter that relates firm’s financial risk with One value. Double
work force in the firm, in (52).

831.s Parameter that relates firm’s financial risk with The multiplicity associated with the number of Double
ratio of work force in the firm to firm’s debt, in industries (sectors) in the model.
(52). The values depend on sectors.

LED) Scaling parameter that expresses how firm debt One value. Double
depends on financial risk, in (52).

71 Percentage of sum of loans grantes that is used One value. Double
to get approximation of cash, in (57).

Cler.min Parameter expressing min LCR according to re- | One value. Double
gulation, in (57).

®3 Percentage of approximation of cash used in li- One value. Double
quidity demand to central bank, in (57).

w4 Parameter defining expected cash outflow, in One value. Double
(57).

®5 Scaling parameter of bank deposits, used in out- One value. Double
flow computing, in (57).

©6 Scaling parameter of liquidity demand, used in One value. Double
outflow computing, in (57).

e7 Parameter defining expected cash inflow, in One value. Double
(57).

©8 Scaling parameter of sum of loans granted that One value. Double
defines expected cash inflow, in (57).

@9 Scaling parameter of approximation of cash de- One value. Double
fining expected cash inflow, in (57).

®10 Scaling parameter of bonds in expected cash in- One value. Double
flow, in (57).

®11 Scaling parameter of bank reserves in expected One value. Double
cash inflows, in (57).

Cmin.c.req Parameter expressing minimal capital require- | One value. Double
ment, in (57).

»13 Percentage of bank deposits, in (57), to be com- One value. Double
pared with LCR.

"1 Percentage of bank’s supply given for the pur- One value. Double
pose of consumer loans, in (57, v.1, v.2).

no Percentage of bank’s supply given for the pur- One value. Double
pose of housing loans, in (57, v.1, v.2).

s Percentage of bank’s supply given for the pur- One value. Double
pose of non-housing loans, in (57, v.1, v.2).

1y Percentage of bank’s supply given for the pur- One value. Double
pose of investment loans, in (57, v.1, v.2).

©s Percentage of bank’s supply given for the pur- One value. Double
pose of loans for input purchase, in (57, v.1,
v.2).

o1 Scaling paremeter in average perception indica- One value. Double
tor of individuals, in (58, v.2).

P Scaling paremeter in average perception indica- One value. Double
tor of individuals, in (58, v.2).

P3 Scaling paremeter in average perception indica- One value. Double
tor of individuals, in (58, v.2).

Py Scaling paremeter in average perception indica- One value. Double
tor of individuals, in (58, v.2).

Vs Scaling paremeter in average perception of per- One value. Double
ception indicator of individuals, in (58, v.2).

be Scaling paremeter in average perception indica- One value. Double
tor of establishments, in (58, v.2).

P Scaling paremeter in average perception of per- One value. Double
ception indicator of establishments, in (58, v.2).

vy Scaling parameter in 46. One value. Double

vo Scaling parameter in 46. One value. Double

v3 Parameter that affects the defaults of firms (the One value. Double
level of indebtedness that is acceptable).

¢1 — <o Parameters that set the margin of product being One value. Double

sold.
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Pseudocodes

Data: GUS
Result: Sector profitability (1)
Initialization;
for all sectors do
if sector.SECTOR.FIRMS!=0 && sector.PROFIT.SECTy >0 then

sector.PROFIT.SECT;

temp.SECT.EXPECT.PROF .sector = Sector SECTOR.FIRMS;

else
| temp.SECT.EXPECT.PROF.sector =0
end

end
order according to relative profitability
compute two with highest profitability

temp.HI.SECT.EXP.PROF = sector.id.1
temp.SEC.SECT.EXP.PROF = sector.id.2

for all banks do
remember the values of supply of different credit
temp.SUPPLY.CONS.LOANS = bank.SUPPLY.CONS.LOANS;
temp.SUPPLY.RE.H.LOANS = bank.SUPPLY.RE.H.LOANS;
temp.SUPPLY.RE.NH.LOANS = bank.SUPPLY.RE.NH.LOANS;
temp.SUPPLY.FIRM.INV.LOANS = bank.SUPPLY.FIRM.INV.LOANS;
temp.SUPPLY.Q.BUY.EST = bank.SUPPLY.Q.BUY.EST}

/*we use the values in (55)*/
end

Data: GUS

Result: Price updating (2)

for all establishments do

set

est.PRICE,_; = est.PRICE;
est. WF.HIRED; = 0

est. WF.FIRED; = 0

compute
if sector.QUALITY.SECT != 0 then

‘ temp.MAX.PROD = aq 4 (est. WORK.PROD;+1)¥2.5 (est. FIX.CAP.EST;)*3.s ( cst-QUALITY 4

Sector.QUALITY.SECTy

)¥4.5 (est. KNOW.HOW ) ¥5.5
else

‘ temp.MAX.PROD = a1 4(est. WORK.PROD;+1)%2.s (est. FIX.CAP.EST)®3.5 (
end
if est DEMANDy > est. EXP.DEMAND; && est.PRODy > ag X temp. MAX.PROD then
| est.PRICE; = max{0, a7 X est.PRICE¢};
else if est. DEMAND; < ag X est. EXP.DEMANDy && est.PRODy < ag X temp.MAX.PROD then
|  est.PRICE; = max{0, a1g, s X est.PRICEy};
else
|  nothing changes;
end

est. QUALITY,

0.0001 )@4.5 (est. KNOW.HOW ;) *5.5

end

Data: GUS

Result: Expected demand updating (3)

for all establishments do

compute

if sector.PRICE.SECTy =0 || sector.PRICE.SECTy_1 = 0[] sector.QUALITY.SECTy =0 [| sector.QUALITY.SECTy_1 =0 then

| temp.EXP.DEMAND = 0.8

else
temp.EXP.DEMAND =
est.PRICE, est. PRICE; 4 est.QUALITY est. QUALITY g
©11.5 Sector. PRICE.SECT; T %12.5 Sector PRICE.SECT; 7 T *13-5 Sector. QUALITY . SECT; T ®14.5 Soctor. QUALITY .SECT; |
end

if est. EST.NEWy = 0 && est. DEMANDy >0 then

| est.EXP.DEMAND; = max{0, temp.EXP.DEMAND x est. DEMAND;};
else

|  est.EXP.DEMAND; = max{0, temp.EXP.DEMAND X (est. WF.EST;+1) X sector.AVE.SALES.FIRM.SECT};
end

end

Data: GUS
Result: Expected stock of products updating (4)
for all establishments do

if est. EST.NEW; >0 then
|  est.STOCK.OPT; = max{0,a15 Xest. EXP.DEMANDy };
else
‘ est.STOCK.OPT; = max{0,a15 xest. EXP.DEMAND, +a g X est.PRICE; X est.EXP.DEMAND, est.SALES.MONET;

est.COBT, +oear x t.COST, ;1

end
end

Data: GUS
Result: Production (5)
for all firms do
end
for all establishments do
check to which firm belongs establishment

if est.STOCK.OPTy < est.STOCK; then
| est.PROD; = 0;
else if firm. FINANCIAL.RISK; < a1g && temp.firm.LEVER < a9 then
est.PROD; =max{0, min(temp.MAX.PROD; est.STOCK.OPT; —est.STOCKy)};
est.STOCK; + = est.PRODy;
else
| est.PRODy = 0;
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Data: GUS

Result: Quantity of inputs, import & export (6)

for all establishments do

check est.SECTOR.ID and according to sector select appropriate agg g
set

est. INPUTS; = 0

est.SALES.MONET; = 0

est. DEMAND; = 0

if (est. EXP.IMP; == 1 || est. EXP.IMP; =
for all sectors do

buy.s

3) then

compute the value of inputs from the sector

buy.(sup).Q.BUY.EST(.s)¢= max{0,a20 s-puy.s Xest-PROD¢ X agy _pyqy. s}
end
compute the value of total quantity of inputs from all sectors that are needed
for all sectors do
| buy.(sup.)Q.BUY.EST; 4+ = buy.(sup).Q.BUY.EST(.s)¢
en
else
for all sectors do
compute the value of inputs from the sector
buy.(sup).Q.BUY.EST(.s)¢ = max{0,agq g

buy.s Xest.PROD¢ };

end

compute the value of total quantity of inputs from all sectors that are needed
for all sectors do

|  buy.(sup.)Q.BUY.EST; + = buy.(sup).Q.BUY.EST(.s);
end

end
end

Result: Supplier selection (7)

for all establishments do

for all sectors do

look for supplier in each of sectors (—.s

if for any sector s buy.(sup).Q.BUY.EST(.s.)¢ = 0, then supplier matched in the system will be maintained and will give you 0 of his supply

e.g. establishment from sector 1 (buy.4—1) wants to buy inputs buy.(sup).Q.BUY.EST(.s.)¢ from ecach sector s (e.g. s = 1,.., 8 or 73). The
amount of inputs buy.(sup).Q.BUY.EST(.s.); is different for each of sectors from (1) to (73) /*or (1) to (8) sectors if we group
establishments-suppliers from different industries defined by GUS into our ‘sectors’/.

buy.(sup).Q.BUY.EST(.s.) is different for each sector because agg 5_ in (6) is sector-to-sector specific (specific for the sector that

buy.s
buys and sector that sells).

The sum of buy.(sup).Q.BUY.EST(.s.); would give us all inputs from different sectors that are needed to produce final goods by a buyer.

check the matched supplier first (first verse of code, the rest of code is for not a matched supplier).

@29, 5— sup Xsup-(est.)(:s) QUALITYy  agy g sup Xsector. QUALITY.SECTy

if sup.(est.)(.s)STOCKy > buy.(est.)Q.BUY.EST(.s)y && 23 5 sumXow (e31)(5)PRICE, > 3530 supXsector PRICE SECT,

then

Go to Purchase ;

Get the establishments (est) of sector s-sup with est.SPATIAL.CODE1=buy.SPATIAL.CODE1 &&
est.SPATIAL.CODE2=buy.SPATIAL.CODE2 && est.SPATIAL.CODE3=buy.SPATIAL.CODE3 &&
est.SPATIAL.CODE4=buy.SPATIAL.CODE4

For each selected establishment

099 s eat X est.(.S)QUALITY, ooy o oat X sector. QUALITY.SECT.
else if (est.(.s)STOCK; > buy.Q.BUY.EST(.s); && —22:3—¢€st (-5)Q t 24.5—est 9 t

23.5_cst X est.(-s)PRICE, 25 5_est Xsector. PRICE.SECT;
|| ( est.(.s)STOCK; > buy.Q.BUY.EST(.s); && est.(.s)EST.NEW; > 0) then
buy.supplier.id=establishment.id

Go to Purchase ;

Get the establishments (est) of sector s-sup with est.SPATIAL.CODE1!=buy.SPATIAL.CODE1 &&

est.SPATIAL.CODE2=buy.SPATIAL.CODE2 && est.SPATIAL.CODE3=buy.SPATIAL.CODE3 &&

est.SPATIAL.CODE4=buy.SPATIAL.CODE4

For each selected establishment

Q09 s est Xest.(.8)QUALITY, _ aoy g_ est X sector.QUALITY.SECT,
023 5_cst Xe5t.(5)PRICE, ~ Qg5 s_est X sector. PRICE.SECT},

|| ( est.(.s)STOCKy > buy.Q.BUY.EST(.s)y && est.(.s)EST.NEW; > 0) then

else if est.(.s)STOCKy > buy.Q.BUY.EST(.s)y &&

buy.supplier.id=establishment.id
Go to Purchase ;
Get the establishments (est) of sector s-sup with est.SPATIAL.CODE1!=buy.SPATIAL.CODE1 &&

est.SPATIAL.CODE2!=buy.SPATIAL.CODE2 && est.SPATIAL.CODE3=buy.SPATIAL.CODE3 &&
est.SPATIAL.CODE4=buy.SPATIAL.CODE4

For each selected establishment
@09 5 et Xest.(.s.)QUALITY;, oy 4 egp Xsector.QUALITY.SECTy
93 g—est Xest.(.s)PRICE, Q95 s—est X sector. PRICE.SECTy
|| ( est.(.s)STOCKy > buy.Q.BUY.EST(.s)y && est.(.s)EST.NEW; > 0) then
buy.supplier.id=establishment.id

else if est.(.s)STOCKy > buy.Q.BUY.EST(.s)y &&

Go to Purchase ;

Get the establishments (est) of sector s-sup with est.SPATIAL.CODE1!=buy.SPATIAL.CODE1 &&

est.SPATIAL.CODE2!=buy.SPATIAL.CODE2 && est.SPATIAL.CODE3!=buy.SPATIAL.CODE3 &&

est.SPATIAL.CODE4=buy.SPATIAL.CODE4

For each selected establishment

a9 g—est Xest.(.s) QUALITY, a4 g—est Xsector. QUALITY.SECTy
023.5_cst Xe5t.(5)PRICE, = 5.5 est X sector. PRICE.SECTy,

|| ( est.(.s).STOCKy > buy.Q.BUY.EST(.s); && est.(.s)EST.NEW; > 0) then

buy.supplier.id=establishment.id

else if est.(.s)STOCK; > buy.Q.BUY.EST(.s); &&

Go to Purchase ;

Get the establishments (est) of sector s-sup with est.SPATIAL.CODE1!=buy.SPATIAL.CODE1l &&
est.SPATIAL.CODE2!=buy.SPATIAL.CODE2 && est.SPATIAL.CODE3!=buy.SPATIAL.CODE3 &&
est.SPATIAL.CODE4!=buy.SPATIAL.CODE4
For each selected establishment
Q09 5 est Xest.(.8$)QUALITY, _ aoy g ost Xsector.QUALITY.SECT;

023 5—ost X5t (5)PRICE, = 55— est Xsector. PRICE.SECT;,
|| ( est.(.s)STOCKy > buy.Q.BUY.EST(.s); && est.(.s)EST.NEWy then

d

else if est.(.s)STOCK; > buy.Q.BUY.EST(.s); &&

buy.supplier.id=establishment.i
Go to Purchase ;

end
else
buy part from the first one and the second part from the second one, both from the same sector

check {*8.1. *} after pseudocodes 8

end



Data: GUS
Result: Inputs purchase (8)
for all establishments do

set

temp.TRAN.COST = 0

if buy. (est.)SPATIAL.CODE}!=sup.(est.)SPATIAL.CODE} || buy.(est.)SPATIAL.CODES3!=sup.(est.)SPATIAL.CODES ||
buy. (est.)SPATIAL.CODE2!=sup.(est.)SPATIAL.CODE2 then
‘ temp. TRAN.COST=1;

else
|  temp. TRAN.COST=0 ;

end

check whether it has sufficient buy.(est).LIQ.ASSETS.EST;
for all suppliers that the establishment has from different sectors do
compute the sum of inputs expressed monetary from each supplier from each sector

temp.COST.OF.BUYING.INPUTS + = (1+ @26 s—syup X temp. TRAN.COST) xsup.(est.)PRICE; X buy.(sup.)Q.BUY.EST(.s)¢

end
if buy.(est.)LIQ.ASSETS.EST¢~ buy.(est.)WAGES.ESTy > temp.COST.OF. BUYING.INPUTS then

if probability €1 then
buy.(est.)INPUTS;+ = temp.COST.OF.BUYING.INPUTS ;
buy.(est.)LIQ.ASSETS.EST; — = temp.COST.OF.BUYING.INPUTS;

for all suppliers from all sectors that provided inputs to establishment do
sup.(est)SALES.MONET;+ = sup.(est.)PRICE; X (1 + ¢1) Xbuy.(sup.)Q.BUY.EST(.s); ;
sup.(est.)DEMAND;+ = buy.(sup.)Q.BUY.EST(.s);
sup.(est.)LIQ.ASSETS.EST;+ = sup.(est.)PRICE; x (1 + ¢5)x buy.(sup.)Q.BUY.EST(.8)¢ ;
sup. (est.)STOCK; — = buy.(sup.)Q.BUY.EST(.5)¢;

end

else
‘ Go to Bank credit admissibility.1

end

else
if buy.(est.)LIQ.ASSETS.EST; < temp.COST.OF.BUYING.INPUTS then

check whether you could get funding from bank

Go to Bank credit admissibility.2

else
readjust the quantity
for all suppliers from all sectors that provided inputs to establishment do
if sup.(est.)PRICE; >0 then
(buy.LIQ.ASSETS.EST; —est. WAGES.EST{) X 20, s —buy.s 3

temp.round.Q.BUY.EST. (s)=max{0,round.4.decimals( — "t YPRICE; X(1Fa2g Xtemp TRAN OO
= SAERRe L .8.—sup N -

else
(buy.LIQ.ASSETS.EST; —est. WAGES.EST¢) X agg. g —

TX(1+a26.5. —sup X temp. TRAN.COST)

temp.round.Q.BUY.EST.(s)=max{0,round.4.decimals( buy.s yy

end

temp.round. INPUTS(.s) = temp.round.Q.BUY.EST.(s) X sup.(est.)PRICE; X (1+ agg.5—syp X temp. TRAN.COST)
end
compute temp.round. INPUTS as a sum of temp.round.INPUTS(.s) for all sectors;

for all sectors that provided inputs to establishment do

|  temp.round.INPUTS + = temp.round.INPUTS(.s)
end

buy only that quantity of total inputs
for establishment— buyer do
buy.(est.)INPUTS; += temp.round.INPUTS;

buy.(est.)LIQ.ASSETS.EST; —=temp.round.INPUTS
end

for all suppliers from all sectors that provided inputs to establishment do
sup.(est.)SALES.MONET+=sup.(est.)PRICE; X (1 4+ ¢1)Xtemp.round.Q.BUY.EST(.s);
sup.(est.)DEMAND; += temp.round.Q.BUY.EST(.5);
sup.(est.)LIQ.ASSETS.EST¢ +=sup.(est.)PRICE; x (1 4 ¢2)X temp.round.Q.BUY.EST(.s);

sup.(est.)STOCK; —= temp.round.Q.BUY.EST(.s)
end

Go to Pseudocode 11: Individual income
end
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Pseudocode (8.1.) The last part of pseudocode {* *}

If for determined sector there was no chance to buy all buy.Q.BUY.EST(.s); from one supplier (matched or any other establishment form this
sector)

buy part from the matched establishment-supplier from the sector and the rest from any other
check whether the establishment—buyer has sufficient buy.(est.)LIQ.ASSETS.EST; to buy inputs
for all suppliers that the establishment has from different sectors do

compute the sum of inputs expressed monetary from each supplier from each sector

temp.COST.OF.BUYING.INPUTS + = sup.(est.)PRICE; X buy.(sup.)Q.BUY.EST(.8)¢ X (14 agg s—sup X temp. TRAN.COST)
end
if buy.(est.)LIQ.ASSETS.EST¢ -~ buy. (est.)WAGES.ESTy > temp.COST.OF.BUYING.INPUTS then

if probability £1 then

for establishment — buyer do

for suppliers from each of the sectors do

buy.(est )INPUTSt+ =[ (1 + a6, s—sup X temp. TRAN.COST) xsup.(est1).(s).STOCK X sup.(estl).PRICE ] + [ (1 +
@26.5—sup X temp. TRAN.COST) X [(sup2.(est)PRICE; X (buy.(sup.)Q.BUY.EST(.s)¢— sup.(estl).(s).STOCKy)];

buy.(est.)LIQ.ASSETS.EST; — = (1+ agg s—sup X temp. TRAN.COST) X sup.(est.)PRICE; X buy.(sup.)Q.BUY.EST(.s)¢ ;

end

end

for all sectors do
for all suppliers in the sector that provide inputs to the buyer do

sup.(est1)SALES.MONET{+ = sup.(est1.)PRICE; x (1 + ¢3) X sup.(est1l.)STOCK, ;

sup.(est2)SALES.MONET;+ = sup.(est2.)PRICE; x (1 + ¢3) X (buy.(sup.)Q.BUY.EST(.s); - sup.(est1.)STOCKy ) ;
sup.(est1.)DEMAND; + = sup.(est1).(s).STOCKy;

sup.(est2.)DEMAND;+ = buy.(sup.)Q.BUY.EST(.s)¢ - sup.(estl).(s).STOCKy;

sup. (est2).(s).STOCK; — = buy.Q.BUY.EST(.s)¢—sup.(est1).(s).STOCK,

sup. (est1).(s).STOCK; = 0

sup.(est1.)LIQ.ASSETS.EST;+ = sup.(est.)PRICE; x (1 + ¢4)x sup.(estl).(s).STOCKy ;
sup.(est2.)LIQ.ASSETS.EST; + = sup.(est.)PRICE; X (1 + ¢4)x (buy.(sup.)Q.BUY.EST(.s)¢~ sup.(estl).(s).STOCKy) ;

end

end

else
| Go to Bank credit admissibility.1

end

else

if buy.(est.)LIQ.ASSETS.ESTy < temp.COST.OF.BUYING.INPUTS then
‘ check whether you could get funding from bank

Go to Bank credit admissibility.2
else
readjust the quantity
for all suppliers from all sectors that provided inputs to establishment do
if sup.(est.)PRICE; >0 then
(buy.LIQ.ASSETS.EST{ —est. WAGES.ESTy) X ag0. 5 —buy.s
sup.(est). PRICE; X (1+°‘26.s—sup Xtemp. TRAN.COST) o}

max{0,round.4.decimals(

‘ temp.round.Q.BUY.EST(.s
else
(buy.LIQ.ASSETS.EST; —est. WAGES.EST¢) X ag 5

buy.s
TX(1+26.5—sup X temp. TRAN.COST)

‘ temp.round.Q.BUY.EST(.s)=max{0,round.4.decimals(
end
temp.round. INPUTS(.s) = temp.round.Q. BUY.EST(.s) X sup.(est1).PRICE; X (14 ag.s—sup X temp. TRAN.COST)

end
compute temp.round.INPUTS as a sum for temp.round.Q.BUY.EST(.s) for all sectors ;

for all sectors that provided inputs to establishments do

|  temp.round.INPUTS + = temp.round. INPUTS(.s)
end
buy only that quantity of total inputs

for establishment — buyer do
buy.(est.)INPUTS; 4= temp.round.INPUTS;

buy.(est.)LIQ.ASSETS.EST; —= temp.round.INPUTS
end
for suppliers in the sectors do

sup.(est.)SALES.MONET+=sup.(est.)PRICE; X (1 + ¢3)X sup.(est.)STOCKy;

sup.(est.)SALES.MONET +=sup.(est.)PRICE; x (1 + ¢3) X (temp.round.Q.BUY.EST(.s); — sup.(est.)STOCK;
sup.(est1.) DEMAND += sup.(est1).STOCKy;

sup.(est2.)DEMAND; += temp.round.Q.BUY.EST(.s);

sup.(est1l.)LIQ.ASSETS.EST; + = sup.(est.)PRICE; X (1 4+ ¢4)X sup.(estl.)(s).STOCK

sup.(est2.)LIQ.ASSETS.EST; + = sup.(est.)PRICE; X (1 + ¢4)X (temp.round.Q.BUY.EST(.s)— sup.(est1).(s).STOCK;)
sup.(est2.)STOCK; —= temp.round.Q.BUY.EST(.s)—sup.(est1).(s).STOCKy ;

sup.(est1l.)STOCK;= 0

end
end
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Data: GUS, SIS

Result: Bank short term credit admissibility.1 (9)

compute quantity of loan to buy inputs

est.Q.BUY.EST.LOANS; = ag7 X (buy.(est.)LIQ.ASSETS.EST; — est. WAGES.EST{— temp.COST.OF.BUYING.INPUTS)
check whether the matched bank is able to give that quantity (est. BANK.Q.BUY.EST.ID, auxiliary: bank.BANK.ID)

if bank.SUPPLY.Q.BUY.LOANS; > est.Q.BUY.EST.LOANS; then

check whether the establishment is suitable for a loan in that bank ;

check to which firm the establishment belongs to (est.FIRM.ID, auxiliary: firm.FIRM.ID) ;

if firm. FIRM.PROFITy =!0 then

‘ tomp.firm. ROA = max {0, o EIRM PROFIT,

’firm. LIQ.ASSETS.FIRM ¥

else
| temp.firm.ROA=0
end
if firm.FIX.CAP.FIRMy=!0 then
| tomp.firm ROE = max(o, SEEIRM PROFIT,
else
| temp.firm. ROE=0
end
if temp.firm. ROA > agg j && temp.firm.ROE > agg p
firm. FIRM.PROFIT,
&8 WEFIRM 71~ “30.b

firm FIRM.DEBT, X
&& max{0, TR CAP FTRAG | < ¥31.b && firm FINANCIAL.RISK; < azz

&& sector. AVE.FINANCIAL.RISK; < asgs.p

et (est.WF.EST; +1) @t est.Q.BUY.EST.LOANS,
Sector. AVE.SECT.WF.EST; ~ “34.b &5t.Q. BUY.EST.LOANS; fest.LIQ.ASSETS.EST; —est.WAGES . EST; ~ *35.b
&& firm. DEFAULT.FIRM; < agg.p
firm.FIX.CAP.FIRM; th
firm NO.ESTABLISH.OF.FIRM, ~ ¢37.b then
bank gives the credit
{* choose at random est.Q.BUY.EST.LOANS.MAT}; from set {4, a3gg, @39}

check the interest rate that has to be paid bank.IR.Q.BUY.EST.LOANS;

&&

for establishment-buyer do

tempQ.BUY.EST.LOANS=0

tempQ.BUY.EST.LOANS = ag7 X buy.(est.)LIQ.ASSETS.EST; — est. WAGES.EST; — temp.COST.OF.BUYING.INPUTS
est.Q.BUY.EST.LOANS;+= ag7 X (buy.(est.)LIQ.ASSETS.EST; — est.WAGES.EST; — temp.COST.OF.BUYING.INPUTS)

est.Q.BUY.EST.LOANS.QUARTERLY; = escegtgﬁiulgégsfdi%éhﬁfxn est.INTEREST.TO.BE.PAID.Q.BUY.EST; + =

ﬁ X (temp.Q.BUY.EST.LOANS X (1 + 0.25 X bank.IR.Q.BUY.EST,)°st-Q-BUY.EST.LOANS.MAT; _
temp.Q.BUY.EST.LOANS)

_ est.INTEREST.TO.BE.PAID.Q.BUY.EST,
temp. AUXILIARY = est.Q.BUY.EST.LOANS.MAT;

est. INTEREST.TO.BE.PAID.Q.BUY.EST.QUARTERLY; =

est. INTEREST.TO.BE.PAID.Q.BUY.EST,
est.Q.BUY.EST.LOANS.MAT}

buy.(est.)INPUTS; += temp.COST.OF.BUYING.INPUTS;
buy.(est.)LIQ.ASSETS.EST; —= temp.COST.OF.BUYING.INPUTS - temp.Q.BUY.EST.LOANS

end
for bank do
bank.REV.Q.BUY.EST; + = temp.AUXILIARY
bank.SUPPLY.Q.BUY.EST.LOANS; —
ag7 X (buy.(est.)LIQ.ASSETS.EST,; — est. WAGES.EST-temp.COST.OF.BUYING.INPUTS)
end

for all suppliers from sectors that provided inputs to establishment do
sup.(est.)SALES.MONET +=sup.(est.)PRICE; X (1 + ¢5)Xest.Q.BUY.EST(.s)y;
sup.(est.)DEMAND 4= est.(est.)Q.BUY.EST(.s)¢;
sup.(est.)LIQ.ASSETS.EST +=sup.(est.)PRICE; x (1 + (g) X est.Q.BUY.EST(.5)¢;
sup.(est.)STOCKy —= est.Q.BUY.EST(.s)¢

end

*}
look for another bank that has that quantity
do list of banks

else

if any bank has that quantity then

choose the bank with lowest interest rate bank.IR.Q.BUY.EST.LOANS,
check whether the establishment is suitable for a loan in that bank
if yes then
bank gives loan
‘ update {* *}

else
‘ repeat with next bank
end
else
establishment can only buy a part of its demand for inputs (round).est.Q.BUY.ESTy
try 90% of previous quantity until you adjust
end
end
else
do list of banks
if any bank has that quantity then
choose the bank with lowest interest rate bank.IR.Q.BUY.EST.LOANS
check whether the establishment is suitable for a loan in that bank
if yes then
bank gives loan
update {* *}
else
| repeat with next bank
end
else
establishment can only buy a part of its demand for inputs (round).est.Q.BUY.ESTy
try 90% of previous quantity until you adjust
end
end
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Data: GUS
Result: Bank short term credit admissibility.2 (10)

compute quantity of loan to buy inputs (est.Q.BUY.EST.LOANS;)
est.Q.BUY.EST.LOANS; = temp.COST.OF.BUYING.INPUTS— (buy.(est.)LIQ.ASSETS.EST; — buy.(est.)WAGES.EST,)

check whether the matched bank to establishment (est. BANK.Q.BUY.EST.ID, auxiliary: bank.BANK.ID) is able to lend that quantity
if bank.SUPPLY.Q.BUY.EST.LOANSt > est.Q.BUY.EST.LOANSt then

else

check whether the establishment is suitable for a loan in that bank ;

check to which firm the establishment belongs to (est.FIRM.ID, auxiliary: firm.FIRM.ID) ;

temp. firm ROA= ¢

temp.firm. ROE=

firm. FIRM.PROFIT
m.LIQ.ASSETS. FIRMt

firm. FIRM.PROFIT; |
firm.FIX.CAP.FIRMy ’

if temp.firm.ROA > agg j, && temp.firm.ROE > agg

&&

firm FIRM PROFITy g Hrm FIRM.DEBT;
firm WEF.FIRM;  ~ ¥30.b Arm.FIX.CAP.FIRM; ~ ®31.b

&& firm. FINANCIAL.RISK; < agg

&&

&&

&&

&&

&&

else

end

do 1

sector. AVE.FINANCIAL.RISK; < a3z

(est.WF.EST, +1)
Sector AVE SECT VT EST; ~ “34.b

est.Q.BUY.EST.LOANS,
ost.Q.BUY . EST.LOANS; Fost.LIQ.ASSETS EST; —cst.WAGES.EST; < *35.b

firm. DEFAULT.FIRM < agg 3

firm . FIX.CAP.FIRM, n
Hrm NO.ESTABLISH.OF FIRM; ~ “37.b then

bank gives the credit

{* choose at random est.Q.BUY.EST.LOANS.MAT; from set {4, a3g, @39}

check the interest rate that has to be paid bank.IR.Q.BUY.EST.LOANS;

for establishment-buyer do

templ.Q.BUY.LOANS=0

templ.Q.BUY.LOANS = temp.COST.OF.BUYING.INPUTS — (buy.(est.)LIQ.ASSETS.EST; — buy.(est.)WAGES.EST,)

est.Q.BUY.EST.LOANS; += temp.COST.OF.BUYING.INPUTS — (buy.(est.)LIQ.ASSETS.EST, — buy. (est. )WAGES EST,)

est.Q.BUY.EST.LOANS,

est.Q.BUY.EST.LOANS.MAT;

est. INTEREST.TO.BE.PAID.Q.BUY.EST; + =

% X (temp1.Q.BUY.EST.LOANS X (1 4 0.25 X bank.IR.Q.BUY.EST.LOANS,)®st-Q-BUY.EST.LOANS.MAT} _

est.Q.BUY.EST.LOANS.QUARTERLY; =

K

templ.Q.BUY.EST.LOANS)

est. INTEREST.TO.BE.PAID.Q.BUY.EST

templ. AUXILIARY = est.Q.BUY.EST.LOANS.MAT;

est.INTEREST.TO.BE.PAID.Q.BUY.EST.QUARTERLY; = eSt'INZS%%ESE'YTE'SBTELPO/XRSQMBAHF\:'ESTt

buy.(est.)INPUTS; += temp.COST.OF.BUYING.INPUTS;
buy.(est.)LIQ.ASSETS.EST; =0

end

for bank do

bank.REV.Q.BUY.EST; + = templ.AUXILIARY

bank.SUPPLY.Q.BUY.EST.LOANS;
temp.COST.OF.BUYING.INPUTS—(buy.(est.)LIQ.ASSETS.EST; — buy.(est.) WAGES.ESTy)

end
for all suppliers from sectors that provided inputs to establishments do

sup.(est.)SALES.MONET+=sup.(est.)PRICE; X (1 + ¢7)Xest.Q.BUY.EST(.5)¢;
sup.(est.)DEMAND; += est.(est.)Q.BUY.EST(.5)¢;
sup.(est.)LIQ.ASSETS.EST; +=sup. (est.)PRICE; x (1 + ¢g)x est.Q.BUY.EST(.s)¢;
sup.(est.)STOCK, —= est.Q.BUY.EST(.s)¢

end

*}

look for another bank that has that quantity
do list of banks
if any bank has that quantity then
choose the bank with lowest interest rate bank.IR.Q.BUY.EST.LOANS;

check whether the establishment is suitable for a loan in that bank
if yes then

bank gives credit
update {* *}
else
| repeat with next bank

end
else

establishment can only buy a part of its demand for inputs (round.)est.Q.BUY.EST;
try 90% of previous quantity until you adjust

end

ist of banks

if any bank has that quantity then

else

end

choose the bank with lowest interest rate bank.IR.Q.BUY.EST.LOANS;

check whether the establishment is suitable for a loan in that bank

if yes then
bank gives credit 29
update {* *}

else

| repeat with next bank
end

establishment can only buy a part of its demand for inputs (round.)est.Q.BUY.EST;
try 90% of previous quantity until you adjust



Data: BZGD

Result: Individuals income (11)

for all individuals do
check the bank matched to individual (ind.BANK.ID.1, auxiliary: bank.BANK.ID) and offered interest rates for deposits
(bank.IR.DEPOSITS;)
compute

ind. INCOME; = ind. WAGE; + ind.SUBSIDY; + bank.IR.DEPOSITS; X ind.DEPOSITS;
end

Data: BZGD
Result: Households income computing (12)
for each household do
set
temp.INC.FAMILY =0
for each individual of household do
| temp.INC.FAMILY + = ind.INCOME,
end
compute
hh. TOTAL.INC.FAM; = temp.INC.FAMILY + hh.DONATIONS; + hh.REAL.ESTATE.REV,
if an individual is elder or equal to 16 then

| temp.CONSUMERS.FAM ++
else

| temp.CONSUMERS.FAM +=0.5
end
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Data: BZGD
Result: Net savings (13)
for each household do
temp. ADULTS.COUNTER=0
for all individuals in the households with ind. AGE>18 do
temp. ADULTS.COUNTER++
end
if hh. TOTAL.INC.FAMy — hh.ACCOM.COSTy > cyg X temp.CONSUMERS.FAM then
check who is the eldest in the household

eldest. AGE; — 16

temp.NETSAVINGS=max{0; o1 X (hh.TOTAL.INC.FAM; — hh.ACCOM.COST; — ayg] X temp.CONSUMERS.FAM)}
for each individual with ind. AGE>18 in the household do

. _ 1
ind. DEPOSITS; + = Temp. ADULTS.COUNTER X temp.NETSAVINGS

end
else

if hh. TOTAL.INC.FAMy — hh.ACCOM.COSTy < 0 then
temp.NETSAVINGS = max{0,hh. TOTAL.INC.FAM; — hh.ACCOM.COST; — ay41 X temp.CONSUMERS.FAM }

if temp.ADULTS.COUNTER=1 then
if ind. DEPOSITS; < 0 then
check whether the household is the owner of the property ST.OWNER =!2
if hh.ST.OWNER=1 then
try to sell all properties that he owns
for all properties that the household owns do
look for a household that would like to buy with temp. ADULTS.COUNTER<3 &&
{* deposits - debt burden computes as: *
((wife4+husb.). DEPOSITS; — {(wife4+husb).CONS.LOANS.QUARTERLY; +
(wife4husb). INTEREST.TO.BE.PAID.CONS.LOANS.QUARTERLY;}
{(wife+husb).FIRM.INV.LOANS.QUARTERLY; +
(wife+husb).INTEREST.TO.BE.PAID.FIRM.INV.LOANS.QUARTERLY;} —
{(wife+husb)RE.NH.LOANS.QUARTERLY +
(wife+husb). INTEREST.TO.BE.PAID.RE.NH.LOANS.QUARTERLY} —
{(wife+husb).RE.H.LOANS.QUARTERLY +
(wife+husb).INTEREST.TO.BE.PAID.RE.H.LOANS.QUARTERLY} > prop.PROP.PRICEy)]||
(ind(adult). DEPOSITS; — {ind(adult). CONS.LOANS.QUARTERLY; +
ind(adult). INTEREST.TO.BE.PAID.CONS.LOANS.QUARTERLY;} —
{ind(adult).FIRM.INV.LOANS.QUARTERLY; +
ind(adult). INTEREST.TO.BE.PAID.FIRM.INV.LOANS.QUARTERLY;}
{ind(adult). RE.NH.LOANS.QUARTERLY+ +
ind(adult). INTEREST.TO.BE.PAID.RE.NH.LOANS.QUARTERLY ¢} —
{ind(adult).RE.H.LOANS.QUARTERLY; +
ind(adult). INTEREST.TO.BE.PAID.RE.H.LOANS.QUARTERLY;} > prop.PROP.PRICE,)
if found the buyer then
update to the buyer(s):ind.DEPOSITS; — = (1/temp.ADULTS.COUNTER) X prop.PROP.PRICE;
update to the sellers (ind with ind. AGE; > 18 from the same household):
ind. DEPOSITS; + =(1/temp.ADULTS.COUNTER) X prop. PROP.PRICE,
change hh.ST.OWNER ;=2
look for a property to rent globally
update to this new property prop.NO.HHS.RENT ++
else
he couldn’t find a new buyer, so bank is a new owner, update defaults and non-performing loans
ind. DEFAULT.IND; = 1
check banks matched to individual (from bank.BANK.ID1 to bank.BANK.ID5)
update in the corresponding one:
bank.NO.DEFAULTS.IN.BANK; ++
bank.NPL.CONS.LOANS; += ind. PENDING.TO.BE.PAID.CONS.LOANS;
bank.NPL.RE.H.LOANS; 4= ind. PENDING.TO.BE.PAID.RE.H.LOANS;
bank.NPL.RE.NH.LOANS; += ind. PENDING.TO.BE.PAID.RE.NH.LOANS;
bank.NPL.FIRM.INV.LOANS; += ind. PENDING.TO.BE.PAID.FIRM.INV.LOANS
bank wants to sell the property for 80% of the prop.PROP.PRICE, so look for a household
with deposits - debt burden computed by formula {* *} as above > 0.8X prop.PROP.PRICE
if found then
assign property to the new owner
‘ update to the bank bank.REV.RE.H.LOANS; 4+ = 0.8 X prop.PROP.PRICE
else
assign the property to any household at random temporally and set prop. PROP.TO.BE.SOLD;=1,
‘ show the message:‘no hh found to buy the prop from bank, prop assigned to the hh to be managed!’
end

end

end

else

lived for rent, update to this property which he rented prop.NO.HHS.RENT ——

update defaults in the bank

ind. DEFAULT.IND; = 1

check banks matched to individual (from bank.BANK.ID1 to bank.BANK.ID5)

update in the corresponding one:

bank.NO.DEFAULTS.IN.BANK; ++

bank.NPL.CONS.LOANS; += ind. PENDING.TO.BE.PAID.CONS.LOANS;

bank.NPL.RE.H.LOANS; 4= ind. PENDING.TO.BE.PAID.RE.H.LOANS;

bank.NPL.RE.NH.LOANS; += ind.PENDING.TO.BE.PAID.RE.NH.LOANS;

bank.NPL.FIRM.INV.LOANS; += ind.PENDING.TO.BE.PAID.FIRM.INV.LOANS;

delete individual from the system & all associated records that is:

delete all records in Consumers for hh, delete records in Consumers that are in relation to Suppliers, delete records
for establishments of firm if the individual was the owner of a firm, delete records of firms that the individual was
the owner, delete individual, delete household

end

else
| nothing changes, individual still has deposits to cover expenses
end
else
for all individuals with ind. AGE>18 in the household do
1

‘ ind. DEPOSITS + = X temp.NETSAVINGS

temp.ADULTS.COUNTER
end

k
if E ind. DEPOSITS; < 0 then

=1

| check the pseudocode on the next page Net savings (13.1.)
else

| household still has deposits to cover expenses
end

end
else
check who is the eldest in the household and compute

eldest. AGE; —16
temp.NETSAVINGS=max{0; ><(hh,ToblTAL,INC,FAMt—hh.ACCOM.COSTt -
a41 X temp.CONSUMERS.FAM)}
for all individuals in the household with ind. AGE>18 do

: _ 1
ind. DEPOSITS + = ¢ A S UTLTS.COUNTER

3Xay2

X temp.NETSAVINGS

end




Net savings (13.1) — please introduce it in the (13)

check whether the household is the owner of the property ST.OWNER =!2

if hh.ST.OWNER=1 then

try to sell all properties that the marriage owns

for all properties that the household owns do

look for a household that would like to buy with temp. ADULTS.COUNTER<3 &&

{* deposits - debt burden computes as: *}

((wife4+husb.).DEPOSITS; — {(wife+husb).CONS.LOANS.QUARTERLY; +
(wife+husb). INTEREST.TO.BE.PAID.CONS.LOANS.QUARTERLY ¢} — {(wife+husb). FIRM.INV.LOANS.QUARTERLY; +
(wife4husb). INTEREST.TO.BE.PAID.FIRM.INV.LOANS.QUARTERLY ¢} — {(wife+husb)RE.NH.LOANS.QUARTERLY; +
(wife+husb). INTEREST.TO.BE.PAID.RE.NH.LOANS.QUARTERLY} — {(wife+husb).RE.H.LOANS.QUARTERLY; +
(wife+husb). INTEREST.TO.BE.PAID.RE.H.LOANS.QUARTERLY;} > prop.PROP.PRICE.)|| (ind(adult). DEPOSITS; —
{ind(adult). CONS.LOANS.QUARTERLY; + ind(adult).INTEREST.TO.BE.PAID.CONS.LOANS.QUARTERLY} —
{ind(adult).FIRM.INV.LOANS.QUARTERLY; + ind(adult).INTEREST.TO.BE.PAID.FIRM.INV.LOANS.QUARTERLY+} —
{ind(adult).RE.NH.LOANS.QUARTERLY; + ind(adult).INTEREST.TO.BE.PAID.RE.NH.LOANS.QUARTERLY} —
{ind(adult).RE.H.LOANS.QUARTERLY; + ind(adult).INTEREST.TO.BE.PAID.RE.H.LOANS.QUARTERLY;} >
prop.PROP.PRICEy)

if found the buyer then

update to the buyer(s):ind. DEPOSITS; — = (1/temp.ADULTS.COUNTER) X prop.PROP.PRICE;

update to the sellers (wife and husband) (ind with ind.AGE; > 18 from the same household):

ind. DEPOSITS; 4+ =(1/temp.ADULTS.COUNTER) X prop.PROP.PRICE;

change hh.ST.OWNER ;=2

look for a property to rent globally

update to this new property prop.NO.HHS.RENT ++

else

he couldn’t find a new buyer, so bank is a new owner, update defaults and non-performing loans

ind. DEFAULT.IND; = 1

check banks matched to individuals in the households (from bank.BANK.ID1 to bank.BANK.ID5 to wife and husband)

update in the corresponding one of wife and the in the corresponding one of husband:

bank.NO.DEFAULTS.IN.BANK; ++

bank.NPL.CONS.LOANS; += ind.PENDING.TO.BE.PAID.CONS.LOANS,

bank.NPL.RE.H.LOANS; += ind. PENDING.TO.BE.PAID.RE.H.LOANS,

bank.NPL.RE.NH.LOANS; += ind. PENDING.TO.BE.PAID.RE.NH.LOANS;

bank.NPL.FIRM.INV.LOANS; += ind. PENDING.TO.BE.PAID.FIRM.INV.LOANS;

banks want to sell the property for 80% of the prop. PROP.PRICE, so look for a household

with deposits - debt burden computed by formula {* *} as above > 0.8 Xprop.PROP.PRICE;

if found then

assign property to the new owner

‘ update to two banks (bank of wife and bank of husband) bank.REV.RE.H.LOANS; + =0.5 X 0.8 X prop.PROP.PRICE;

else
assign the property to any household at random temporally and set prop.PROP.TO.BE.SOLD;=1,
show the message:‘no hh found to buy the prop from banks, prop assigned to the hh to be managed!’
end

end

end

else

lived for rent, update to this property which he rented prop.NO.HHS.RENT ——
update defaults in the banks of wife and husband

ind. DEFAULT.IND; = 1

check banks matched to individuals (respectively wife and husband) (from bank.BANK.ID1 to bank.BANK.ID5 for wife and then for husband)
update in the corresponding one:

bank.NO.DEFAULTS.IN.BANK; ++

bank.NPL.CONS.LOANS; += ind. PENDING.TO.BE.PAID.CONS.LOANS
bank.NPL.RE.H.LOANS; += ind. PENDING.TO.BE.PAID.RE.H.LOANS,
bank.NPL.RE.NH.LOANS; += ind.PENDING.TO.BE.PAID.RE.NH.LOANS,
bank.NPL.FIRM.INV.LOANS; += ind. PENDING.TO.BE.PAID.FIRM.INV.LOANS;

end

delete individual from the system & all associated records that is:

delete all records in Consumers for hh, delete records in Consumers that are in relation to Suppliers, delete records
for establishments of firm if the individual was the owner of a firm, delete records of firms that the individual was
the owner, delete individual, delete household
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Data: BZGD

Result: Consumer credits updating (14)

compute

for all individuals in households (and for all their loans) and all households as a consumers do

end

temp.LOANS.BURDEN.QUARTERLY =

(ind.CONS.LOANS.QUARTERLY + ind.INTEREST.TO.BE.PAID.CONS.LOANS.QUARTERLY:) +
(ind.RE.H.LOANS.QUARTERLY; + ind.INTEREST.TO.BE.PAID.RE.H.LOANS.QUARTERLY;) +
(ind.RE.NH.LOANS.QUARTERLY; + ind.INTEREST.TO.BE.PAID.RE.NH.LOANS.QUARTERLY;) +
(ind.FIRM.INV.LOANS.QUARTERLY; + ind.INTEREST.TO.BE.PAID.FIRM.INV.LOANS.QUARTERLY)

if sector. PRICE.SECTy !=0 then
temp.QQ.BUY= max{0,

Q43 tc.s . .
Sector PRICE SEGT; X (I feector, TAX.VAT); X {(ind1+ind2).DEPOSITS;

— temp.LOANS.BURDEN.QUARTERLY } }
else
temp.QQ.BUY= max{0

@43 .tc.s ) .
TR Fooctor TAR VAT, ¥ {(ind1+ind2).DEPOSITS,

temp.LOANS.BURDEN.QUARTERLY } }
end

for all households as a consumers do

if rndm(0,1) < €o then
no new consumer loan
cons.Q.BUYall.s = temp.QQ.BUY

Go to Supplier searching & update ind. DEPOSITS¢ in Purchase.hh
else
check basic condition

if {hh.TOTAL.INC.FAMy{—hh.ACCOM.COSTy— temp.LOANS.BURDEN.QUARTERLY} > a4 X temp.CONSUMERS.FAM, then
temp.CONS.LOANS = ay5.tc.s X {hh.TOTAL.INC.FAM; —hh.ACCOM.COST; — temp.LOANS.BURDEN.QUARTERLY} + agg s
if rndm(0,1) > €3 then
check in the matched bank (ind. BANK.ID2)
(if wife and husband have different matched banks pick one of the two at random)
Go to Supply side checking.1
if passed then
Go to C credit admissibility. 1

else
resign from taking a credit

cons.Q.BUY.all.sy = temp.QQ.BUY

end
else
check in other bank
order banks according to interest rate (bank.IR.CONS.LOANS;)
Go to Supply side checking.2
if passed then
| Go to C credit admissibility.2
else
resign from taking a credit
cons.Q.BUY.all.s; = temp.QQ.BUY
Go to Supplier searching & update ind. DEPOSITS in Purchase.hh
end
end
else

no new consumer loan
cons.Q.BUYall.s; = temp.QQ.BUY
Go to Supplier searching & update ind. DEPOSITS; in Purchase.hh
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Data: SIS, NB300
Result: Supply side checking in the bank matched to individual (ind. BANK.ID.2, auxiliary: bank.BANK.ID) and implicitly his household(15)
check whether your bank is able to give you that quantity
bank.SUPPLY.CONS.LOANS; > temp.CONS.LOANS
check whether there is no excessive sectoral exposure: temp.CONS.LOANS.s < ay7
Result: Supply side checking in the bank other than matched to individual (bank.BANK.ID != (bank.BANK.ID=ind.BANK.ID.2)
& with not excessive sectoral exposure (16)
make a list of banks according to their offered interest rate bank.IR.CONS.LOANS;
choose the one with the lowest interest rate
check
if bank.SUPPLY.CONS.LOANS; > temp.CONS.LOANS.s then
proceed with checking no excessive sectoral exposure: temp.CONS.LOANS.s < ag7

proceed to Co credit admissibility.2
else
try another one
if found any from the list then
proceed with checking sectoral exposure (temp.CONS.LOANS.s < ag7)
proceed to Ci credit admissibility.2
else
try whether any bank could give only the part
bank.SUPPLY.CONS.LOANS; > aygX temp.CONS.LOANS.s
if needed, readjust the quantity
proceed with checking C credit admissibility.2
end
end

Data: SIS, NB300
Result: Consumer credit admissibility.1 (17)
if hh. TOTAL.INC.FAMy —hh.ACCOM.COSTy — temp.LOANS.BURDEN.QUARTERLY > agq . .p X temp.CONSUMERS.FAM

d.DEFAULT.IND, . . . .
&& temp . CONSUMERS. FAM < ag9.m.b && hh.(ind.)NO.CONS.LOANS; < 3 && (ind. AGE; > 18 && ind. LABOR.STATUSy = {3||5}) then

credit accepted

Go to Consumer credit and purchase after passing conditions
else
| credit rejected
end
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Data: SIS, NB300
Result: Consumer credit admissibility.2 (18)
if hh. TOTAL.INC.FAMy—hh.ACCOM.COSTy — temp. LOANS.BURDEN.QUARTERLY > agq p X temp. CONSUMERS.FAM

(hh.)ind. DEFAULT.IND, ) ) ) .
& o ONSUNMERS FAL < ©49.b && hh.(ind )NO.CONS.LOANS; < 3 && (ind.AGE; > 18 && ind LABOR.STATUS, = {3||5}) then

credit accepted

Go to Consumer credit and purchase after passing conditions
else
| credit rejected
end

Data: SIS, NB300

Result: Consumer credit and purchase after passing supply side conditions and credit admissibility (19)
check maturity

if temp. CONS.LOANS > a51 then

|  ind.CONS.LOANS.MAT; = 20
else if temp. CONS.LOANS > a5o then

| ind.CONS.LOANS.MAT; = 12
else if temp.CONS.LOANS > asg then

| ind. CONS.LOANS.MAT; = 8
else
ind. CONS.LOANS.MAT; = 4
end

temp. ADULTS.COUNTER=0
for all individuals in the households that are elder than 18 (ind. AGE > 18) do

temp. ADULTS.COUNTER++

if temp. ADULTS.COUNTER>1 then
for all individuals in the household with ind. AGE>18 do

) ! 1
ind.CONS.LOANS; += ¢+ A SUTTS.COUNTER

X temp.CONS.LOANS

ind. PENDING.TO.BE.PAID.CONS.LOANS;+ = X temp.CONS.LOANS

1
temp.ADULTS.COUNTER

temp.CONS.LOANS
ind.1.CONS.LOANS.MAT;

ind. CONS.LOANS.QUARTERLY ; += X

1
temp.ADULTS.COUNTER

ind.INTEREST.TO.BE.PAID.CONS.LOANS; + = X (temp.CONS.LOANS X

1

%3 temp.ADULTS.COUNTER

140.25% bank.IR.CONS.LOANS,)ind.CONS.LOANS.MAT¢ _ tomp CONS.LOANS
t

ind.INTEREST.TO.BE.PAID.CONS.LOANS
ind. CONS.LOANS.MAT}

ind.INTEREST.TO.BE.PAID.CONS.LOANS.QUARTERLY ;=

bank.SUPPLY.CONS.LOANS; — = temp.CONS.LOANS

bank.REV.CONS.LOANS; + = (ind1+ind2 + ... ind.k).INTEREST.TO.BE.PAID.CONS.LOANS.QUARTERLY, /* it is a sum of
interests paid by individuals with ind. AGE>18 belonging to the same hh*/

if ind. CONS.LOANS.MAT!=0 && sector.PRICE.SECT¢!=0 then

_ @43 tc.s Xtemp.CONS.LOANS
‘ cons.Q.BUY.CONSall.s; = temp.QQ.BUY.CONS+ o 5508 TG ANS MAT, » {sector. PRICE.SECT X (11 sector, TAX. VAT;)]

else

‘ cons.Q.BUY.CONSall.s; = temp.QQ.BUY.CONS+ @43.tc. g Xtemp. CONS.LOANS

Ix {1x (I Fsoctor. TAX.VAT;)}

end

else
ind.CONS.LOANS;+= temp.CONS.LOANS

temp. CONS.LOANS
ind. CONS.LOANS.MAT}

ind INTEREST.TO.BE.PAID.CONS.LOANS; + =
L » (temp.CONS.LOANS X (140.25 X bank.IR.CONS.LOANS,)ind.CONS.LOANS.MAT _ tomp. CONS.LOANS)

ind. CONS.LOANS.QUARTERLY { +=

)
ind.INTEREST.TO.BE.PAID.CONS.LOANS;

ind.INTEREST.TO.BE.PAID.CONS.LOANS.QUARTERLY = ind. CONS.LOANS.MAT;

ind. PENDING.TO.BE.PAID.CONS.LOANS{+ = temp.CONS.LOANS
bank.SUPPLY.CONS.LOANS; — = temp.CONS.LOANS

bank.REV.CONS.LOANS;+ = ind.INTEREST.TO.BE.PAID.CONS.LOANS.QUARTERLY
if ind. CONS.LOANS.MATy !=0 && sector.PRICE.SECTy != 0 then

ons alls, — 43 to.s X temp.CONS.LOANS
‘ cons.Q.BUY.CONSall.sy = temp.QQ.BUY.CONSH (3 5NS LOANS MAT X { scctor PRICE .SECT; x (1 Tsector TAX.VAT,)

else

‘ cons.Q.BUY.CONSall.s; = temp.QQ.BUY.CONS4 &48.tcs X temp. CONS.LOANS

4x{1x(1+sector. TAX.VAT,)}

end
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Result: Supplier searching & Purchase.hhs (20)

for each sector for each household (cons.-) do

else

end
end

Purchase.hh

if sup.(est.)STOCK; > cons.Q.BUY.CONS.all.s; &&
Go to Purchase.hh

check cons.SUPPLIER.ID
each cons.SUPPLIER.ID corresponds to est. ESTABLISH.ID and we can check its est.STOCK

22,5 sup Xsup-(est)JQUALITY; _ a4, sup X sector. QUALITY.SECT
@235 — sup X sup-(est-)PRICE, @255 — sup X sector. PRICE.SECT

then

Get establishments (est) of sector s-sup with est.SPATIAL.CODE1=hh.(ind.)SPATIAL.CODE1 &&
est.SPATIAL.CODE2=hh.(ind.)SPATIAL.CODE2 && est.SPATIAL.CODE3=hh.(ind.)SPATIAL.CODE3 && est.
SPATIAL.CODE4=hh.(ind.)SPATIAL.CODE4

for each selected establishments do

. @99 g_est Xest. QUALITYy @94 g—est Xsector. QUALITY.SECTy
if est.STOCKy 2 cons.Q.BUY.CONS.all.sg && @235 _cst Xsup.(est. )PRICEy 25 5_est X sector. PRICE.SECT; I
(est.STOCKy >cons.Q.BUY.CONS.all.sy && est. EST.NEWy > 0) then
cons.SUPPLIER.ID = ESTABLISHID
Go to Purchase.hh
else
Get establishments (est) of sector s-sup with est.SPATIAL.CODE1!=hh.(ind.)SPATIAL.CODE1 &&
est.SPATIAL.CODE2=hh.(ind.)SPATIAL.CODE2 && est.SPATIAL.CODE3=hh.(ind.)SPATIAL.CODE3 && est.
SPATIAL.CODE4=hh.(ind.)SPATIAL.CODE4
for each selected establishments do
) Q9. 5—est X est. QUALITY Q94,5 est Xsector. QUALITY.SECT}
if est. STOCKy > cons.Q.BUY.CONS.all.sy && G235 oo Xeup (o5t JPRICE, S5 5 cat Xsector. PRICE SECTY then
cons.SUPPLIER.ID = ESTABLISH.ID
Go to Purchase.hh
else
Get establishments (est) of sector s-sup with est.SPATIAL.CODE1!=hh.(ind.)SPATIAL.CODE1 &&
est.SPATIAL.CODE2!=hh.(ind.)SPATIAL.CODE2 && est.SPATIAL.CODE3=hh.(ind.)SPATIAL.CODE3 && est.
SPATIAL.CODE4=hh.(ind.)SPATIAL.CODE4
for each selected establishments do
) -~ ] @99, 5—est X est. QUALITY Q45— st Xsector.QUALITY.SECTy
if est. STOCK; > cons.Q.BUY.CONS.all-sy && e e est JPRICE, ~ ~ags.s— cef Xsector. PRICE.SECT]
then
cons.SUPPLIER.ID= ESTABLISH.ID
Go to Purchase.hh
else
Get establishments (est) of sector s-sup with est.SPATIAL.CODE1!=hh.(ind.)SPATIAL.CODE1 &&
est.SPATIAL.CODE2!=hh.(ind.)SPATIAL.CODE2 &&
est.SPATIAL.CODE3!=hh.(ind.)SPATIAL.CODE3 && est.
SPATIAL.CODE4=hh.(ind.)SPATIAL.CODE4
for each selected establishments do
if est.STOCKy > cons.Q.BUY.CONS.all.sy &&
Q05 5 est X est. QUALITY} 24,5 —est X sector. QUALITY. SECTy
©23.5_cst X sup.(est. JPRICE, ©25.5— st Xsector. PRICE.SECT;  then
cons.SUPPLIER.ID = ESTABLISH.ID
Go to Purchase.hh
else
Get establishments (est) of sector s-sup with est.SPATIAL.CODE1!=hh.(ind.)SPATIAL.CODE1
&& est.SPATIAL.CODE2!=hh.(ind.)SPATIAL.CODE2 &&
est.SPATIAL.CODE3!=hh.(ind.)SPATIAL.CODE3 && est.
SPATIAL.CODE4!=hh.(ind.)SPATIAL.CODE4
if est.STOCK; > cons.Q.BUY.CONS.all.s; &&
@99, 5—est X est. QUALITY @24.5—est Xsector. QUALITY.SECTy
0235 —_ost Xoup (st )PRICE; ~ 55— st Xsector. PRICE.SECT;  then
‘ cons.SUPPLIER.ID = ESTABLISH.ID
Go to Purchase.hh
else
choose at random
show the message: “Supplier has been chosen at random.”
end
end
end
end
end
end
end
end
end

est.(sup.)SALES.MONET; + = est.(sup.)PRICE; X (1 + ¢g) X cons‘Q.BUY.CONS.all,s:

est.(sup.)DEMAND; + = cons.Q.BUY.CONS.all.s¥
est.(sup.)STOCK; — = cons.Q.BUY.CONS.all.s¥

t
t

est.(sup.)LIQ.ASSETS.EST + = est.(sup.)PRICE; x (1+ (1) X cons.Q.BUY.CONS.all.s¥

* sum of the values for sectors

/*If no consumer loans, update ind.DEPOSITSy, because she/he/they buy(s) from deposits*/
Check for this houschold the number of adults

temp. ADULTS.COUNTER=0
for all individuals in the household with ind. AGE>18 do
| temp.ADULTS.COUNTER++

end

for all individuals with ind. AGE>18 in the household do

ind. DEPOSITS; —

end

1 \st. (s ons all.s*
Temp ADULTS COUNTER X °st-(sup)PRICE; X cons.Q.BUY.CONS.all.s}
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Data: BZGD
Result: Public contracts (21)
for all establishments do

if est. PRICE; < sector.PRICE.SECTy &&

rndm(0,1) > agy + ass X firm. WE.FIRMy + a5 X est. QUALITY; then

est.STOCK; — =max{0, min(est.STOCKy, ag7X est.PROD4)} ;

est. DEMAND; + = min(est.STOCKy¢, agy X est.PRODy) ;
est.LIQ.ASSETS.EST; + = aggX min(est.STOCK,, agy X est.PRODy) ;
est.SALES.MONET; + = asg X min(est.STOCK;, asy X est.PRODy) ;

else
nothing changes ;

end if
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Data: BZGD
Result: Accommodation cost and housing stress (22)

for all households do

check hh.ST.OWNER
if hh.ST.OWNER{ = 1 then
Here we sum up for all individuals in the household with ind. AGE>18
templ. ACCOM.COST; =
Bo + B1 X {hh.(ind1.4ind2).RE.H.LOANS.QUARTERLY; + hh.(ind1.4+ind2).INTEREST.TO.BE.PAID.RE.H.QUARTERLY}

hh.ACCOM.COST¢ = templ.ACCOM.COST

if templ. ACCOM.COST > Bo X hh.TOTAL.INC.FAM; then
housing stress regime

if the household owns (PROPERTY.ID1, PROPERTY.ID2) then
check which one is prop.PRINC.HOUSING # 1

for this property do
if prop. PROP.TO.BE.SOLD¢ =1 then
|  prop.PROP.PRICE; = 83X prop.PROP.PRICE,
else
do not change price
prop.PROP.TO.BE.SOLD:=1
end
end
else
(only owns PROPERTY.ID1)
for this one property that the household owns do
if prop. PROP.TO.BE.SOLDy=1 then
| prop.PROP.PRICE; = 83X prop.PROP.PRICE;
else
do not change price
prop.PROP.TO.BE.SOLD; =1

end

end
end

else
there is no housing stress, nothing changes
g ) g g
end

Here we sum up for all individuals in the household with ind. AGE>18
temp2. ACCOM.COST=
B1 X {hh.(ind1.4ind2).RE.H.LOANS.QUARTERLY; + hh.(ind1.4+ind2).INTEREST.TO.BE.PAID.RE.H.QUARTERLY}

prop.PROP.PRICE;

+ B4 X 55 NO.HHS RENT;
> see: database */

hh.ACCOM.COST; = temp2.ACCOM.COST

if temp2. ACCOM.COST > 85 X hh.TOTAL.INC.FAM; then

check labor status of households members

if at least one individual with ind. LABOR.STATUSt ={3 || 5} found in the household then

get randomly one individual of this household with ind. LABOR.STATUS;={3 || 5}
get his ind. ESTABLISH.ID

/* at t=0 in the database, all household that rent property has them assigned in hh. PROPERTY.ID1

look for properties with following characteristics /*it doesn’t matter whether this property is the first or second property for
anybody, it could be PROPERTY.ID1 or PROPERTY.ID2 for other household (the owner)*/
prop.SPATIAL.CODE4=est.SPATIAL.CODE4 && prop.SPATIAL.CODE3=est.SPATIAL.CODE3 &&
prop.SPATIAL.CODE2=est.SPATIAL.CODE2 &&
prop.PROP.TO.BE.SOLD;=1 && prop.PROP.PRICE; < 85X hh.TOTAL.INC.FAM; &&
prop.PROP.PRICE; > gXx hh.TOTAL.INC.FAM,
if at least one property found then
choose one at random
hh.PROPERTY.ID1=this. PROPERTY.ID /*we assign to the household that rent hh. PROPERTY.ID1 = this property
id*/
update SPATIAL.CODE4, SPATIAL.CODE3, SPATIAL.CODE2, SPATIAL.CODEL1 for every individual in the household
else
look for a property with following properties
prop.PROP.TO.BE.SOLD;=1 && prop.PROP.PRICE; < 85X hh.TOTAL.INC.FAM; &&
prop.PROP.PRICE; > 8gX hh.TOTAL.INC.FAM;
if at least one found then
choose one at random
hh.PROPERTY.ID1=this.prop. PROPERTY.ID /*we assign to the household that rent hh. PROPERTY.ID1 = this
property id*/
update spatial codes
else

| stay at old house one period more
end

end

else

if each individual of the household has ind. LABOR.STATUSy =1 || ind. LABOR.STATUSy =2 && Here we sum up for all individuals in the
household with ind. AGE>18

{hh.(ind1+ind2). DEPOSITSt ~hh.(ind1+ind2). RE.H.LOANS.QUARTERLY¢ + hh.(ind1+ind2).INTEREST.TO.BE.PAID.RE.H.QUARTERLY }
< fBr then

check his ind. AGEy
if ind. AGEy < 25 then
| Go to next household
else
for each adult member of household do
ind. DEFAULT.IND; = 1
check bank matched to individuals from this household and update
bank.NO.DEFAULTS.IN.BANK;++
bank.NPL.LOANS.CONS;+=hh.(ind1+ind2).PENDING.TO.BE.PAID.CONS.LOANS
bank.NPL.RE.H.LOANS;+=hh.(ind1+ind2).PENDING.TO.BE.PAID.RE.H.LOANS;
bank.NPL.RE.NH.LOANS;+ = hh.(ind1+ind2).PENDING.TO.BE.PAID.RE.NH.LOANS;
bank.NPL.FIRM.INV.LOANS;+ = hh.(ind1+ind2).PENDING.TO.BE.PAID.FIRM.INV.LOANS;
delete individuals from the system and all associated records /*delete similarly to the Pseudocode 13*/
end
end
else
‘ still have deposits to pay rent 38
Go to next household
end
end
else
‘ no housing stress
Go to next household
end

end



Data: BZGD
Result: Profits from rent (23)

for each prop. HOUSEHOLD.ID do

end

check the prop.PROPERTY.ID that they own and in which house they live (prop.PRINC.HOUSING;=1)
for each property of this household do

if prop. PRINC.HOUSING; =1 then
go to the next property
if there is no other property
go to the next household
else
check the number of households that lives there (that rent the house)
prop.NO.HHS.RENT;=count no of households with hh.(prop.)PROPERTY.ID=this property
if prop. NO.HHS.RENT; = 0 then
if prop. PROP.TO.BE.SOLDy = 1 then
| prop.PROP.PRICE; = 83X prop.PROP.PRICE;
else
prop.PROP.TO.BE.SOLD; =1
price does not change
end
else
| hh.REAL.ESTATE.REV; + = 84 X prop.PROP.PRICE;
end
end

end

Data: BZGD
Result: Decisions about funding housing and non-housing purchase (24)

for all households do

end

check who are the adult members of the household

temp.ADULTS.COUNTER=0
for all individuals with ind. AGE>18 do
|  temp.ADULTS.COUNTER++
end
check what loans they have already had

Sum up deposits and loans of all individuals with ind. AGE>18 in the household.
temp.DEP.FOR.RE=(ind14ind2).DEPOSITS;
—{(ind1+4ind2).CONS.LOANS.QUARTERLY; + (ind1+4ind2).INTEREST.TO.BE.PAID.CONS.LOANS.QUARTERLY}

—{(ind1+4ind2).FIRM.INV.LOANS.QUARTERLY; +(ind1+ind2).INTEREST.TO.BE.PAID.FIRM.INV.LOANS.QUARTERLY}
—{(ind1+ind2).RE.NH.LOANS.QUARTERLY; + (ind1+ind2).INTEREST.TO.BE.PAID.RE.NH.LOANS.QUARTERLY}}
check the quantity the household needs to buy a house

check min.prop.PROP.PRICE; in the list of properties with prop. PROP.TO.BE.SOLD;=1

if none found, skip this step

if at least one found

check whether the household is able to pay it without a loan

if temp.DEP.FOR.RE > min.prop. PROP.PRICE; then
if at least one adult in the houschold: (ind. ENTREPRENEUR;=2 || (ind. LABOR.STATUSy =2 && ind. ENTREP.SPIRITy > 0.5) then
do not buy, he will probably invest in a new firm

ind. ENTREPRENEUR;=1
else
if rndm(0,1) > £4 then
| Go to Macroprudential ratios
else
| buy by cash
end
end
else
|  Go to Macroprudential ratios
end
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Data: BZGD
Result: Macroprudential ratios (25)

for all households do

check their housing, nonhousing and consumer credits, credits for firms

compute macroprudential ratios

Zsumowac po wszystkich indywidualach z ind. AGE>18 w householdzie a nie tylko indl i ind2 w 3 zmiennych tymczasowych!

temp.hh. TOTAL.DEBT.QUARTERLY = (ind1+4ind2).CONS.LOANS.QUARTERLY; + (ind1+4ind2).FIRM.INV.LOANS.QUARTERLY; +
(ind1+4ind2).RE.H.LOANS.QUARTERLY; + (ind14ind2).RE.NH.LOANS.QUARTERLY

temp.hh. TOTAL.DEBT.SERVICE.QUARTERLY =(ind1+4ind2).INTEREST.TO.BE.PAID.CONS.LOANS.QUARTERLY; +
(ind14ind2).INTEREST.TO.BE.PAID.FIRM.INV.LOANS.QUARTERLY; +
(ind1+4ind2).INTEREST.TO.BE.PAID.RE.H.LOANS.QUARTERLY{ +
(ind1+4ind2).INTEREST.TO.BE.PAID.RE.NH.LOANS.QUARTERLY

temp.hh. TOTAL.ASSETS.QUARTERLY=(ind1+ind2.)(hh).DEPOSITS;

if temp.hh. TOTAL.ASSETS.QUARTERLY =0 then
B temp.hh.TOTAL.DEBT.QUARTERLY
‘ hh.DTA =max{0, to 5 TAT, ASSETS. QUARTERLY |

else
hh.DTA;=max{0,temp.hh. TOTAL.DEBT.QUARTERLY
t
end

if hh. TOTAL.INC.FAMy /=0 then
_ temp.hh. TOTAL.DEBT.QUARTERLY
‘ hh.DTIy= max{0, hh TOTAL.INC.FAM, }

else
| hh.DTI;= max{0,temp.hh. TOTAL.DEBT.QUARTERLY }
end

if hh. TOTAL.INC.FAMy!=0 then
temp.hh. TOTAL. DEBT.SERVICE
‘ hh.DSTI;= max {0, * P T AT, }

else
| hh.DSTI4= max{0,temp.hh. TOTAL.DEBT.SERVICE}
end

if prop.PROP.PRICE; !=0 then
_ ind. RE.H.LOANS,
‘ hh.LTV.H; = max{O,m
else
| hh.LTV.H; = 2
nd
if prop.PROP.PRICE; !=0 then

- ind. RE.NH.LOANS,
‘ bh.LTV.NHy =max{0, 5or5ROP PRICE, |

else
|  hh.LTV.NH; = 2
end

end
Go to Housing and non-housing loans

40



Data: BZGD

Result: Housing and non-housing loans (26)

for all households do

if temp. ADULTS.COUNTER>2 || hh.DSTI; > Bg || hh.DTIy >Bg || hh.DTAy > B1g|| || (ind).LABOR.STATUSy={ 1 || 2 || 4} ||

(ind).LABOR.STATUSt =3 && (ind). AGEy <30 && ind. LABOR.PERIODS; < 4)|| (ind1&ind2).STATUS.CIVILy =2 && (ind1&ind2).LABOR.STATUSy={ 1
Il 2 || 4} || (ind1&ind2).LABOR.STATUS; =3 && (ind1&ind2).AGE; <30 && ind.LABOR.PERIODS; < 4) then
| no credit is given

else

for all properties that household owns do

temp.MAX.COLLATERAL + = prop.PROP.PRICE;

/*if the household doesn’t own properties, then the temp.MAX.COLLATERAL will be computer later as the value of property that
the household tries to purchase*/

end

check what type of credit the household wants

f rndm(0,1) > 811 then

check the quantity the household needs to buy a house

check min.prop.PROP.PRICE; in the list of properties with prop.PROP.TO.BE.SOLD;=1

temp.hh. TOTAL.DEBT = (ind1+4ind2).PENDING.TO.BE.PAID.CONS.LOANS; +
(ind1+ind2).PENDING.TO.BE.PAID.FIRM.INV.LOANS; + (ind1+4ind2).PENDING.TO.BE.PAID.RE.H.LOANS; +
(ind1+ind2). PENDING.TO.BE.PAID.RE.NH.LOANS}

temp.hh. TOTAL.DEBT.SERVICE =(ind1+4ind2).INTEREST.TO.BE.PAID.CONS.LOANS; +
(ind1+ind2).INTEREST.TO.BE.PAID.FIRM.INV.LOANS; + (ind1+ind2).INTEREST.TO.BE.PAID.RE.H.LOANS; +
(ind1+ind2).INTEREST.TO.BE.PAID.RE.NH.LOANS,

temp.RE.H.LOANS = min.prop.PROP.PRICE; — 815 X (temp.DEP.FOR.RE—temp.hh.TOTAL.DEBT —
temp.hh. TOTAL.DEBT.SERVICE)

make a list of banks according to bank.IR.RE.H.LOANS;
check the lowest interest rate

if temp.MAX.COLLATERAL > 0
_ temp.RE.H.LOANS
temp.LTV.H = o T AX COLLATERAL

else

__ temp.RE.H.LOANS
temp LTV H = S 5 PROP.PRICE,
end

check whether bank would give the quantity taking into account hh.LTV.H
if temp.LTV.H < 19 then
check whether bank has that quantity
bank.SUPPLY.RE.H.LOANS; > temp.RE.H.LOANS
check in another bank if that bank does not have that quantity
if yes then
bank.SUPPLY.RE.H.LOANS; — = temp.RE.H.LOANS
if ind.STATUS.CIVILy =2 then
‘ Go to Updating 26.1

else
‘ Go to Updating 26.2

end
if prop. PRINC.HOUSINGy =1 then
| Bh.ACCOM.COST; + = temp RE.H.LOANS

else
| do mot update

end

else
none has funds, then no property will be purchased

end
else
no admissible for a loan
Go to Pseudocode 27: Inheritor or life
end
else
check the quantity the household wants, value of properties is a collateral
temp.RE.NH.LOANS = 13 ¢c X {min.prop.PROP.PRICE;—f15 X (temp.DEP.FOR.RE — temp.hh. TOTAL.DEBT
— temp.hh. TOTAL.DEBT.SERVICE)}
make a list of banks according to bank.JIR.RE.NH.LOANS;

check the lowest interest rate

if temp.MAX.COLLATERAL > 0

7 {emp.RE.NH.LOANS
temp LTV.NH = o A COLLATERAL
else

_ temp.RE.NH.LOANS
temp LTV . NH = o 5 PROD.PRICE;

end
check whether bank would give the quantity taking into account LTV.NH:
if temp.LTV.NH < 814 then

check whether bank has that quantity
bank.SUPPLY.RE.NH.LOANS; > temp.RE.NH.LOANS
if yes then

bank.SUPPLY.RE.NH.LOANS; — = temp.RE.NH.LOANS
if ind.STATUS.CIVILy =2 then
‘ Go to Updating 26.3

else
| Go to Updating 26.4
end

else
none has funds, then no property will be purchased

end

else
‘ no admissible for a loan

Go to Pseudocode 27: Inheritor or life
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Updating 26.1
check maturity
if temp.RE.H.LOANS > 819 then

|  ind.RE.H.LOANS.MAT,; = 120
else
ind.RE.H.LOANS.MAT; = 80

end
ind1.RE.H.LOANS; + = 0.5 X temp.RE.H.LOANS

ind2.RE.H.LOANS; 4+ = 0.5 X temp.RE.H.LOANS
ind1.PENDING.TO.BE.PAID.RE.H.LOANS; + = 0.5 X temp.RE.H.LOANS
ind2.PENDING.TO.BE.PAID.RE.H.LOANS; 4+ = 0.5 X temp.RE.H.LOANS

temp.RE.H.LOANS
nd. RE.H.LOANS.MAT}

« _temp.RE.H.LOANS
Ind.RE.H.LOANS.MAT;

indl1. RE.H.LOANS.QUARTERLY; + = 0.5 X

ind2.RE.H.LOANS.QUARTERLY; + = 0.5

ind1,INTEREST.TOABE.PAID,REAH,LOANSt+:% x

(temp.RE.H.LOANS X (1 + 0.25 X bank.IR.RE.H.LOANS,)nd-RE.H.LOANS.MAT¢ _ o RE.H.LOANS)
ind2.INTEREST.TO.BE.PAID.RE.H.LOANS;, +:?T§ x

(temp.RE.H.LOANS X (1 + 0.25 x bank.IR.RE.H.LOANS,)nd-RE.H.LOANS.MAT¢ _ o RE.H.LOANS)
. _ ind1.INTEREST.TO.BE.PAID.RE.H.LOANS,
ind1.INTEREST.TO.BE.PAID.RE.H.LOANS.QUARTERLY ;= Tnd RE. H-LOANS MAT

ind2.INTEREST.TO.BE.PAID.RE.H.LOANS.QUARTERLY s = lndz'INTE&ESEETHOngiIASI%ETE;H'LOANSt

bank.SUPPLY.RE.H.LOANS; — = temp.RE.H.LOANS
bank.REV.RE.H.LOANS; + = (ind1+ind2). INTEREST.TO.BE.PAID.RE.H.LOANS.QUARTERLY ¢
check to which household individual belongs to

hh.LTV.H; = temp.LTV.H
Updating 26.2

check maturity
if temp.RE.H.LOANS > 19 then

| ind.RE.H.LOANS.MAT; = 120
else
‘ ind. RE.H.LOANS.MAT; = 80

end
ind.RE.H.LOANS; + = temp.RE.H.LOANS
ind. PENDING.TO.BE.PAID.RE.H.LOANS; + = temp.RE.H.LOANS

temp.RE.H.LOANS

ind.RE.H.LOANS.QUARTERLY; + = Tnd.RE.H.LOANS.MAT;

ind.INTER,EST.TOABE.PAID,R,E.H.LOANSt+:% x (

temp.RE.H.LOANSX (1 4+ 0.25 X bank.IR.RE.H.LOANS,)ind-RE.-H.LOANS. MATt _ tomp RE.H.LOANS)

ind. INTEREST.TO.BE.PAID.RE.H.LOANS.QUARTERLY ;= ‘“dl'INTEi%SgET}? ngiIASH;I'AR%H'LOANSf

bank.SUPPLY.RE.H.LOANS; — = temp.RE.H.LOANS

bank.REV.RE.H.LOANS; 4 = (ind1+ind2).INTEREST.TO.BE.PAID.RE.H.LOANS.QUARTERLY
check to which household individual belongs to

hh.LTV.H¢ = temp.LTV.H

Updating 26.3

choose at random one maturity from the set: {816,817, 818}

ind1.RE.NH.LOANS; 4+ = 0.5 X temp.RE.NH.LOANS

ind2.RE.NH.LOANS;+ = 0.5 X temp.RE.NH.LOANS

ind1. PENDING.TO.BE.PAID.RE.NH.LOANS; + = 0.5 X temp.RE.NH.LOANS

ind2. PENDING.TO.BE.PAID.RE.NH.LOANS; + = 0.5 X temp.RE.NH.LOANS

temp.RE.NH.LOANS
ind. RE.NH.LOANS.MAT}

« —_temp.RE.NH.LOANS
Ind RE.NH.LOANS.MAT;

ind1.RE.NH.LOANS.QUARTERLY; 4+ = 0.5 X

ind2.RE.NH.LOANS.QUARTERLY; + = 0.5

indl,INTEREST.TOABE.PAID,REANHALOANSt+:% x

(temp.RE.NH.LOANS X (1 4+ 0.25 X bank.IR.RE.NH.LOANS,)ind-RE.NH.LOANS.MAT¢ _ tomp RE.NH.LOANS)
indZ.INTEREST.TO.BE.PAID.RE.NH.LOANSt+:% x

(temp.RE.NH.LOANS X (1 4+ 0.25 X bank.IR.RE.NH.LOANS,)ind.-RE.NH.LOANS.MAT¢ _ tomp RE.NH.LOANS)
ind1.INTEREST.TO.BE.PAID.RE.NH.LOANS.QUARTERLY ; = i“dl‘INTE&%?QSI\?I&E“]%F[;‘E?QE;SH'LOANSt

_ ind2.INTEREST.TO.BE.PAID.RE.NH.LOANS;
- ind. RE.NH.LOANS.MAT}

ind2.INTEREST.TO.BE.PAID.RE.NH.LOANS.QUARTERLY

bank.SUPPLY.RE.NH.LOANS; — = temp.RE.NH.LOANS

bank.REV.RE.NH.LOANS; + = (ind1+4ind2).INTEREST.TO.BE.PAID.RE.NH.LOANS.QUARTERLY
check to which household individual belongs to

hh.LTV.NH; = temp.LTV.NH

Updating 26.4

choose at random one maturity from the set: {81¢, 817, 818}

ind. RE.NH.LOANS; + = temp.RE.NH.LOANS

ind.PENDING.TO.BE.PAID.RE.NH.LOANS; + = temp.RE.NH.LOANS

temp.RE.NH.LOANS

ind. RE.NH.LOANS.QUARTERLY; + = Tnd RE.NH.LOANS. MAT;

ind.INTEREST.TO.BE.PAID.RE.NH.LOANS; += % X

(temp.RE.NH.LOANS X (1 4+ 0.25 X bank.IR.RE.NH.LOANS,)ind.-RE.NH.LOANS.MAT¢ _ ¢omp RE.NH.LOANS)

ind1.INTEREST.TO.BE.PAID.RE.NH.LOANS,;

ind.INTEREST.TO.BE.PAID.RE.NH.LOANS.QUARTERLY ; += Tnd RE.NH.LOANS.MAT;

bank.SUPPLY.RE.NH.LOANS; — = temp.RE.NH.LOANS 42
bank.REV.RE.NH.LOANS; + = (ind1+4ind2).INTEREST.TO.BE.PAID.RE.NH.LOANS.QUARTERLY
check to which household individual belongs to

hh.LTV.NH; = temp.LTV.NH



If bought by cash or by loans, we look for a seller of the property with temp. ADULTS.COUNTER <3
The seller could have a re.h.loans and re.nh.loans on the pledge of the property and he tries to pay them back
check the re.h.loans and re.nh.loans of the seller

if the owner (hh) is not a marriege then
if ind. PENDING.TO.BE.PAID.RE.H.LOANSy > min.prop. PROP.PRICE; then
| ind. PENDING.TO.BE.PAID.RE.H.LOANS; - = min.prop. PROP.PRICE;
else
if ind. PENDING.TO.BE.PAID.RE.NH.LOANSy >min.prop. PROP.PRICEy-ind. PENDING.TO.BE.PAID.RE.H.LOANS; then
ind. PENDING.TO.BE.PAID.RE.H.LOANS; = 0
ind. PENDING.TO.BE.PAID.RE.NH.LOANS; - =min.prop.PROP.PRICE-ind. PENDING.TO.BE.PAID.RE.H.LOANS;
else
ind. PENDING.TO.BE.PAID.RE.H.LOANS; =0
ind. PENDING.TO.BE.PAID.RE.NH.LOANS; = 0
ind. DEPOSITS; + = min.prop.PROP.PRICE;-ind. PENDING.TO.BE.PAID.RE.H.LOANS;
-ind. PENDING.TO.BE.PAID.RE.NH.LOANS,
end
end
else
Do the if statement below first for wife and then for husband - 2 times!!!

if ind. PENDING.TO.BE.PAID.RE.H.LOANSy > 0.5 X min.prop. PROP.PRICE; then
| ind. PENDING.TO.BE.PAID.RE.H.LOANS; - =0.5X min.prop.PROP.PRICE
else
if ind. PENDING.TO.BE.PAID.RE.NH.LOANSy >0.5 X min.prop. PROP.PRICEy-ind. PENDING.TO.BE.PAID.RE.H.LOANS; then
ind. PENDING.TO.BE.PAID.RE.H.LOANS; = 0
ind. PENDING.TO.BE.PAID.RE.NH.LOANS; - =0.5 Xxmin.prop.PROP.PRICE;-ind. PENDING.TO.BE.PAID.RE.H.LOANS;
else
ind. PENDING.TO.BE.PAID.RE.H.LOANS; =0
ind. PENDING.TO.BE.PAID.RE.NH.LOANS; = 0
ind. DEPOSITSt + = 0.5 X min.prop.PROP.PRICE4-ind. PENDING.TO.BE.PAID.RE.H.LOANS;
-ind. PENDING.TO.BE.PAID.RE.NH.LOANS,
end

end
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Data: GUS, BZGD
Result: Inheritor or life (27)

for all individuals do
if ind. GENDERy = 1 && ind.AGEy < 10 then

end

else

else

else

else

else

else
\
else
else
else
else
else
else
else
else
else
else
else
else
else
else

else

end

temp.DECEASEPROB = pg

if ind. GENDER; = 1 && ind.AGEy
temp.DECEASEPROB = p;

if ind. GENDERy = 1 && ind. AGEy
temp.DECEASEPROB =p2

if ind. GENDERy = 1 && ind. AGEy
temp.DECEASEPROB =p3

if ind. GENDERy = 1 && ind. AGEy
temp.DECEASEPROB =py4

if ind. GENDER; = 1 && ind.AGEy
temp. DECEASEPROB =pj5

if ind. GENDER; = 1 && ind.AGEy
temp.DECEASEPROB =pg

if ind. GENDER; = 1 && ind. AGE;
temp.DECEASEPROB =p7

if ind. GENDER; = 1 && ind. AGE;
temp.DECEASEPROB =pg

if ind. GENDER; = 1 && ind. AGE,
temp.DECEASEPROB =pg

if ind. GENDER; = 1 && ind.AGEy
temp.DECEASEPROB = 1

if ind. GENDERy = 0 && ind. AGEy
temp.DECEASEPROB =pjg

if ind. GENDER; = 0 && ind.AGEy
temp. DECEASEPROB =p11

if ind. GENDERy = 0 && ind. AGEy
temp. DECEASEPROB =p15

if ind. GENDERy = 0 && ind. AGEy
temp.DECEASEPROB =p13

if ind. GENDERy = 0 && ind. AGEy
temp.DECEASEPROB =p14

if ind. GENDERy = 0 && ind. AGEy
temp.DECEASEPROB =p15

if ind. GENDER; = 0 && ind.AGEy
temp.DECEASEPROB =p1g

if ind. GENDER; = 0 && ind.AGEy
temp.DECEASEPROB =p17

if ind. GENDERy = 0 && ind. AGEy
temp.DECEASEPROB =p;g

if ind. GENDERy = 0 && ind. AGEy
temp.DECEASEPROB =pjg

temp.DECEASEPROB = 1

Continue reading on the next page

for all individuals do

if temp.DECEASEPROB > B0 X rndm(0,1) then

else

end

Go to Inheritor (28)

ind. AGE; +=0.25
ind. LABOR.PERIODS; 4+
Go to Consumer type updating (31)
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Result: Inheritor (28)

temp.ADULTS = 0 ;
temp.FAMILY.SIZE = O ;

for deceased individuals do
temp.ADULT.STATUS = 0 ;

check ind.AGE; of the deceased person
if ind. AGE;y >18 then
| temp.ADULT.STATUS = 1 /*deceased person was an adult*/

else
| temp.ADULT.STATUS = 0/*deceased person was not an adult*/
end
end
for each individual in the household of di 1 person do
if ind. AGEy > 18 then
temp.FAMILY.SIZE++ /*include the deceased person*/
temp.ADULTS++ /*include the deceased person*/
else
| temp.FAMILY .SIZE++
end
end

if temp. FAMILY.SIZE=1 /*one adult person has died and there is no one elsc in the houschold*/ then
if ind.(dec). LABOR.STATUS = 5 then

if firm. WF.FIRM = 0 then
firm.FIRM.TO.BE.SOLD = 1
select randomly an individual with ind. LABOR.STATUS; =! 1 /*any individual who is not a child or student*/

delete deceased individual from the database
Go to Inheritance (i.e. 29aa - deposits and firm are inherited - and then 30)
else
select an individual with ind.(inh).ESTABLISH.ID = ind.(dec).ESTABLISH.ID with the highest ind. WAGE
/* i.e. who worked in the same establishment and firm that the deceased owner and earned the most*/
delete deceased individual from the database
Go to Inheritance (i.e. 29aa - deposits and firm are inherited - and then 30)
end
else
select randomly an individual with ind. LABOR.STATUS; =! 1 /*any individual who is not a child or student*/
delete deceased individual from the database
Go to Inheritance (i.e. 29bb - only deposits are inherited, not firm - and then 30)

end

else

if temp. ADULT.STATUS=0 /*child died who has nothing to be inherited*/ then
if temp. FAMILY.SIZE = 2 && temp. ADULTS = 1 then

if ind.(inh).AGEy < 67 then

cons.CONS.TYPE; =2
delete deceased individual from the database
Go to Probability of opening a new firm (38)

else

cons.CONS. TYPE; =1

delete deceased individual from the database
Go to Probability of opening a new firm (38)

end
else
check whether there are more children
if there are more children (temp.FAMILY.SIZE - temp. ADULTS >1) then
cons.CONS.TYPE;=5
‘ Go to Probability of opening a new firm (38)
else
if temp. FAMILY.SIZE=3 & & temp. ADULTS=2 then
if (ind1&ind2).AGEy < 67 then
cons.CONS.TYPE;=4
delete deceased individual from the database
Go to Probability of opening a new firm (38)
else
cons.CONS.TYPE;=3
delete deceased individual from the database
Go to Probability of opening a new firm (38)
end
else
hh.CONS. TYPE;=6 /*extended household*/
delete deceased individual from the database
Go to Probability of opening a new firm (38)
end
end
end

else
/*adult died*/

if temp. FAMILY.SIZE=2 && temp. ADULTS=2 /*adult died and 1 adult left*/ then
if ind.(inh).AGE; < 67 then

cons.CONS. TYPE{=2 /*alone adult less than 67*/

delete deceased individual from the database

see: {*1.*}

else

cons.CONS.TYPE; = 1 /*alone adult over 67*/
delete deceased individual from the database
see: {*2.%}

end
else
if temp. FAMILY.SIZE=3 && temp. ADULTS=3 ./*extended household with 3 individuals adults, 1 adult died*/ then
if (ind1&ind2).AGE; < 67) then
cons.CONS. TYPE{=4 /*couple of adults both less than 67*/
see: {*3.*}
else
cons.CONS.TYPE;= 3 /*couple at least one over 67*/
‘ see: {*4.%}
end
else
if temp. FAMILY.SIZE > temp.ADULTS then
if only child(ren) left then
| Go to Adoption
else
‘ cons.CONS. TYPE;=5
see: {*5.*}
end 45
else
cons.CONS.TYPE; =6
‘ see: {*6.*}
end
end
end




Ad. see: {¥1.*} & {*2.%}
for the only indvidual that left do
if dec.ind. LABOR.STATUS = 5 then
‘ Go to Inheritance of deposits & loans & firms (29a)

else
| Go to Inheritance of only deposits and h ing and h ing loans (29b)
end

end

Ad. see: {*3.*%} & {*4.*}& {*5.¥}& {*6.*}
for the eldest individual do
if dec.ind. LABOR.STATUS = 5 then
‘ Go to Inheritance of deposits & loans & firms (29a)

else
| Go to Inheritance of only deposits and housing and nonhousing loans (29b)
end
end

Ad. see: Adoption

Look for a new household for the child(ren) composed of two individuals with ind.STATUS.CIVIL = 2
(if no couple found, then a single individual)

check how many properties have the couple

if they have 0 then

|  properties that the children inherited goes to the new parents
else
if they have one then
| sum up all properties of couple and children and mark any property more than 2 as for sale (prop.PROP.TO.BE.SOLD = 1)
else
/*already have 2%/
mark all more than 2 as for sale
en
end
if the old parent(s) had a firm then

pick one individual at random and he or she is a new owner
mark the firm as for sale
firm. FIRM.TO.BE.SOLD =1

else
no firm is inherited
end
Go to Education level updating (32)
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Data: BZGD, GUS
Result: Inheritance of deposits & loans & firms (29a)

/*update deposits and then firms and then move to (30) to properties*/

if dec.ind. DEPOSITS; — dec.ind. PENDING.TO.BE.PAID.RE.H.LOANSy — dec.ind. PENDING.TO.BE.PAID.RE.NH.LOANS; > 0 then

inh.ind. DEPOSITS; + =

(1 — B21) % (dec.ind. DEPOSITS; — dec.ind.PENDING.TO.BE.PAID.RE.H.LOANS; — dec.ind. PENDING.TO.BE.PAID.RE.NH.LOANS;)
check the bank that gave the consumer loan to deceased person and update non-performing consumer loans

ind. DEFAULT.IND; = 1

bank.NPL.CONS.LOANS; + = ind.(dec).PENDING.TO.BE.PAID.CONS.LOANS;

bank.NO.DEFAULT.IN.BANK; ++

else

end

else

end

inh.

ind

.ind.
.ind.
.ind.
.ind
.ind.
.ind.
.ind.
.ind.
.ind
.ind.

.DEPOSITS; + = (1 — B21) X dec.ind. DEPOSITS;

RE.H.LOANS; + = dec.ind. PENDING.TO.BE.PAID.RE.H.LOANS;

RE.H.LOANS.QUARTERLY; = dec.ind.RE.H.LOANS.QUARTERLY

PENDING.TO.BE.PAID.RE.H.LOANS; = dec.ind. PENDING.TO.BE.PAID.RE.H.LOANS;
INTEREST.TO.BE.PAID.RE.H.LOANS; = dec.ind.INTEREST.TO.BE.PAID.RE.H.LOANS;
INTEREST.TO.BE.PAID.RE.H.QUARTERLY; = dec.ind.INTEREST.TO.BE.PAID.RE.H.LOANS.QUARTERLY
RE.NH.LOANS; + = dec.ind.PENDING.TO.BE.PAID.RE.NH.LOANS,

RE.NH.LOANS.QUARTERLY; = dec.ind.RE.NH.LOANS.QUARTERLY
PENDING.TO.BE.PAID.RE.NH.LOANS; = dec.ind. PENDING.TO.BE.PAID.RE.NH.LOANS,
JINTEREST.TO.BE.PAID.RE.NH.LOANS; = dec.ind.INTEREST.TO.BE.PAID.RE.NH.LOANS,
INTEREST.TO.BE.PAID.RE.NH.QUARTERLY; = dec.ind.INTEREST.TO.BE.PAID.RE.NH.LOANS.QUARTERLY

check the bank that gave the consumer loan to deceased person and update non-performing consumer loans
ind. DEFAULT.IND; = 1

bank.NPL.CONS.LOANS; + = ind.(dec).PENDING.TO.BE.PAID.CONS.LOANS;
bank.NO.DEFAULT.IN.BANK; ++

if inh.ind. WAGEy + inh.ind.SUBSIDYy < rndm(0,1) X dec.ind. WAGE then

inh.ind. ENTREPRENEUR; = 2
inh.ind. LABOR.STATUS; = 5

don’t create new establishments

.ind
.ind

ind
ind
ind
ind
ind

.ind

ind

.LABOR.PERIODS; =0

.SUBSIDY; = 0

.ESTABLISH.ID = ESTABLISH.ID of deceased person
firm. INDIVIDUAL.ID = dec.ind.firm.INDIVIDUAL.ID

.FIRM.INV.LOANS; + = dec.ind.PENDING.TO.BE.PAID.FIRM.INV.LOANS;

.FIRM.INV.LOANS.QUARTERLY; = dec.ind. FIRM.INV.LOANS.QUARTERLY,

.PENDING.TO.BE.PAID.FIRM.INV.LOANS; = dec.ind. PENDING.TO.BE.PAID.FIRM.INV.LOANS;
INTEREST.TO.BE.PAID.FIRM.INV.LOANS; = dec.ind.INTEREST.TO.BE.PAID.FIRM.INV.LOANS;
INTEREST.TO.BE.PAID.FIRM.INV.LOANS.QUARTERLY; = dec.ind.INTEREST.TO.BE.PAID.FIRM.INV.LOANS.QUARTERLY ¢

to Inheritance: Properties (30)

reject the inheritance
inh.ind. ESTABLISHMENT.ID = ESTABLISHMENT.ID of deceased person
inh.ind.firm.INDIVIDUAL.ID = dec.ind.firm.INDIVIDUAL.ID
dec.ind.firm.FIRM.TO.BE.SOLD; = 1

ind. ENTREPRENEUR;= 2
ind. LABOR.STATUS; =5
check which bank was the granter of the investment loan for a firm

ind. DEFAULT.IND; = 1

bank.NPL.FIRM.INV.LOANS; + = ind.(dec.).PENDING.TO.BE.PAID.FIRM.INV.LOANS,;
bank.NO.DEFAULT.IN.BANK; ++4

Go to Inheritance: Properties (30)

Result: Inheritance of only deposits and housing and nonhousing loans (29b)

if dec.ind. DEPOSITSy — dec.ind. PENDING.TO.BE.PAID.RE.H.LOANSy — dec.ind. PENDING.TO.BE.PAID.RE.NH.LOANS; > 0 then

inh.ind. DEPOSITS; + =

(1 — B21) % (dec.ind. DEPOSITS; — dec.ind.PENDING.TO.BE.PAID.RE.H.LOANS; — dec.ind.PENDING.TO.BE.PAID.RE.NH.LOANS;)
check the bank that gave the consumer loan to deceased person and update non-performing consumer loans

ind. DEFAULT.IND; = 1

bank.NPL.CONS.LOANS; + = ind.(dec).PENDING.TO.BE.PAID.CONS.LOANS;

bank.NO.DEFAULT.IN.BANK; ++

Go to Inheritance: Properties (30)

else

inh.
inh.

.ind
.ind.
.ind.
.ind.
.ind
.ind.
.ind.
.ind.
.ind
ind.
ind.

.DEPOSITS; + = (1 — B21) X dec.ind.DEPOSITS;

RE.H.LOANS; 4 = dec.ind. PENDING.TO.BE.PAID.RE.H.LOANS;

RE.H.LOANS.QUARTERLY; = dec.ind.RE.H.LOANS.QUARTERLY

PENDING.TO.BE.PAID.RE.H.LOANS; = dec.ind. PENDING.TO.BE.PAID.RE.H.LOANS;
INTEREST.TO.BE.PAID.RE.H.LOANS; = dec.ind.INTEREST.TO.BE.PAID.RE.H.LOANS;
INTEREST.TO.BE.PAID.RE.H.QUARTERLY = dec.ind.INTEREST.TO.BE.PAID.RE.H.LOANS.QUARTERLY
RE.NH.LOANS; + = dec.ind. PENDING.TO.BE.PAID.RE.NH.LOANS,

RE.NH.LOANS.QUARTERLY; = dec.ind.RE.NH.LOANS.QUARTERLY
.PENDING.TO.BE.PAID.RE.NH.LOANS; = dec.ind. PENDING.TO.BE.PAID.RE.NH.LOANS;
INTEREST.TO.BE.PAID.RE.NH.LOANS; = dec.ind.INTEREST.TO.BE.PAID.RE.NH.LOANS;
INTEREST.TO.BE.PAID.RE.NH.QUARTERLY; = dec.ind.INTEREST.TO.BE.PAID.RE.NH.LOANS.QUARTERLY

check the bank that gave the consumer loan to deceased person and update non-performing consumer loans
ind. DEFAULT.IND; = 1

bank.NPL.CONS.LOANS; + = ind,(dec).PENDING.TO.BE.PAID,quS.LOANSt
bank.NO.DEFAULT.IN.BANK; ++

Go to Inheritance: Properties (30)



Data: BZGD, GUS
Result: Inheritance of deposits & loans & firms (29aa)

/*update deposits and then firms and then move to (30) to properties®/

inh.ind. DEPOSITS; + =(1 — f51)x (dec.ind. DEPOSITS;)

check the bank that gave the consumer loan to deceased person and update non-performing consumer loans
ind. DEFAULT.IND; =1

bank.NPL.CONS.LOANS; + = ind.(dec).PENDING.TO.BE.PAID.CONS.LOANS;
bank.NO.DEFAULT.IN.BANK; ++

if inh.ind. WAGEy + inh.ind.SUBSIDYy < rndm(0,1) X dec.ind. WAGE then

inh.ind. ENTREPRENEUR; = 2

inh.ind. LABOR.STATUS; = 5

don’t create new establishments

inh.ind.LABOR.PERIODS; = 0

inh.ind.SUBSIDY4 = 0

inh.ind. ESTABLISH.ID = ESTABLISH.ID of deceased person

inh.ind.firm.INDIVIDUAL.ID = dec.ind.firm.INDIVIDUAL.ID

inh.ind. FIRM.INV.LOANS; += dec.ind. PENDING.TO.BE.PAID.FIRM.INV.LOANS;

inh.ind. FIRM.INV.LOANS.QUARTERLY; = dec.ind.FIRM.INV.LOANS.QUARTERLY
inh.ind.PENDING.TO.BE.PAID.FIRM.INV.LOANS; = dec.ind. PENDING.TO.BE.PAID.FIRM.INV.LOANS
inh.ind.INTEREST.TO.BE.PAID.FIRM.INV.LOANS; = dec.ind.INTEREST.TO.BE.PAID.FIRM.INV.LOANS;
inh.ind. INTEREST.TO.BE.PAID.FIRM.INV.LOANS.QUARTERLY; = dec.ind.INTEREST.TO.BE.PAID.FIRM.INV.LOANS.QUARTERLY ¢
Go to Inheritance: Properties (30)

else
reject the inheritance
inh.ind. ESTABLISHMENT.ID = ESTABLISHMENT.ID of deceased person
inh.ind.firm.INDIVIDUAL.ID = dec.ind.firm.INDIVIDUAL.ID
dec.ind.firm.FIRM.TO.BE.SOLD; =1
ind. ENTREPRENEUR;= 2
ind. LABOR.STATUS; =5
check which bank was the granter of the investment loan for a firm
ind. DEFAULT.IND; = 1
bank.NPL.FIRM.INV.LOANS; 4 = ind.(dec.).PENDING.TO.BE.PAID.FIRM.INV.LOANS;
bank.NO.DEFAULT.IN.BANK; ++
Go to Inheritance: Properties (30)
end

Result: Inheritance of only deposits and loans (29bb)

/*update deposits and then firms and then move to (30) to properties*/

inh.ind. DEPOSITS; 4+ =(1 — B21) X (dec.ind. DEPOSITS;)

check the bank that gave the consumer loan to deceased person and update non-performing consumer loans
ind. DEFAULT.IND; =1

bank.NPL.CONS.LOANS; + = ind.(dec).PENDING.TO.BE.PAID.CONS.LOANS;
bank.NO.DEFAULT.IN.BANK; ++

Go to Inheritance: Properties (30)
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Result: Inheritance: Properties (30)

for selected household of dec individual do

check how many adults in the household of dec.person
if there was only 1 adult that is the deceased person then
check the hh.ST.OWNER
if hh.ST.OWNER; =2 then
we have already deleted an individual from the system, now we delete records where he lives (in which property)
he lived on rent
update prop.NO.HHS.RENT — —
else
if hh.ST.OWNER; =1 && ind. PENDING.TO.BE.PAID.RE.H.LOANSy > 0 then
deceased person has a housing loan
do not delete property from the system
bank gets the property and tries to sale it
look for households that would like to buy it
for all households with no more than 2 adults (cons. CONS.TYPE =!6) do
temp.DEP=(ind1&ind2).DEPOSITS;
check list of households with temp.DEP > prop.PROP.PRICE
if found at least one then
pick at random the buyer and update
bank.NPL.RE.H.LOANS + = dec.ind. PENDING.TO.BE.PAID.RE.H.LOANS
bank.NPL.RE.NH.LOANS + = dec.ind. PENDING.TO.BE.PAID.RE.NH.LOANS
bank.REV.RE.H.LOANS; + = (1—822)X prop.PROP.PRICE;
if ind(buy.hh).STATUS.CIVILy =2 then
ind1l.(buy).DEPOSITS;—=0.5 X (1—f822)X prop.PROP.PRICE,;
ind2.(buy).DEPOSITS;—=0.5 X (1—822)X prop.PROP.PRICE,
else
| ind.(buy).DEPOSITS;-=(1-822) X prop.PROP.PRICE,
end
else
mark the property to sell
prop.PROP.TO.BE.SOLD; =1
prop.PROP.PRICE;=0.95X (1—892)X prop.PROP.PRICE;
end
end
else
deceased person was living on his house without mortgage
set prop.PROP.TO.BE.SOLD;=1
delete individual from the system
end
end
else
at lease one more adult in the family of deceased person
property stays in the same household and is paying the housing and non-housing loans
end

end
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Data: BZGD
Result: Consumer type updating (31)
for each individual that survived do

check ind.AGE; and cons.CONS. TYPE;
if ind. AGE4 =67 then
if cons.CONS.TYPE;=2 then

| cons.CONS.TYPE;=1

else
if cons. CONS.TYPEy =4 then

| cons.CONS.TYPE;=3

else
‘ do not update consumer type
end
end
else
if ind. AGE; =16 then
create new household for that individual (new hh. HOUSEHOLD.ID)
cons.CONS.TYPE; =2
hh. TOTAL.INC.FAM; =ind. WAGE 4ind.SUBSIDY; +bank.IR.DEPOSITS; X ind.DEPOSITS;
prop.PROPERTY.ID=PROPERTY.ID of previous household (he lives with his parents)
hh.ACCOM.COST:=0
Go to Education
else
| do not update consumer type
end
end

end

Data: BZGD, GUS

Result: Education level updating (32)

for all survivors do

if ind. EDUCy = {0 || 1} && 0 < ind. PERIODS.EDU; < 24 then
| nd.EDUCLEVEL; =1

else if ind. EDUC; = 1 && ind. PERIODS.EDU; > 24 then
| indEDUC.LEVEL; = 2

else if ind. EDUC; = 2 && ind. PERIODS.EDU; > 36 then
| nd.EDUCLEVEL; =3

else if ind. EDUC; = 3 && ind. PERIODS.EDU; > 48 then
| ind.EDUCLEVEL; =4

else if ind.EDUC; = 4 && ind. PERIODS.EDU; > 60 then
| indEDUC.LEVEL; =5

else if ind. EDUC; = 5 && ind. PERIODS.EDU; > 68 then
| ind.EDUCLEVEL; =6

else if ind. EDUC; = 6 && ind. PERIODS.EDU; > 76 then
| ind.EDUC.LEVEL; =7

else if ind. EDUC; = 7 && ind. PERIODS.EDU; > 88 then

ind. EDUC.LEVEL; = 8

end

50



Data: GUS

Result: Continue education (33)

for all individuals do

if ind. EDUC.LEVELy = 2 && (ind. LABOR.STATUS; = 2 && ind.LABOR.PERIODS; > 8 && rndm(0,1) < Ba3 || ind. AGE; < 16) then
ind. EDUCy = 2 && ind.LABOR.STATUS; =1

ind. PERIODS.EDU ++

else if (ind. GENDERy = 1 && ind. EDUC.LEVEL; = 3 && ind. AGEy < 18 && ind. LABOR.STATUSy = 2 && rndm(0,1)< Boyg) || (ind. GENDER; = 1
&& ind. EDUC.LEVELy = 3 && ind. LABOR.STATUSy = 2 && ind. LABOR.PERIODSy > 8 && rndm(0,1) < B25) then
ind. EDUC4 = 3 && ind.LABOR.STATUS; =1

ind. PERIODS.EDU ++

else if (ind. GENDER; = 1 && ind. EDUC.LEVELy = } && ind.AGE; < 20 && ind. LABOR.STATUS; = 2 && rndm(0,1) < Bog) || (ind. GENDERy = 1
&& ind. EDUC.LEVELy = } && ind. LABOR.STATUSy = 2 && ind.LABOR.PERIODS; > 8 && rndm(0,1) < Bo7) then

ind.EDUC; = 4 && ind.LABOR.STATUS; =1
ind. PERIODS.EDU ++

else if (ind. GENDER; = 0 && ind. EDUC.LEVEL; = 3 && ind.AGE; < 18 && ind. LABOR.STATUS; = 2 && rndm(0,1) <Bag) || (ind. GENDER; = 0
&$& ind. EDUC.LEVEL; = 38 && ind. LABOR.STATUS; = 2 && ind. LABOR.PERIODS; > 8 && rndm(0,1) < Bag) then

ind.EDUC; = 4 && ind.LABOR.STATUS; =1
ind. PERIODS.EDU ++

else if (ind. GENDERy = 0 && ind. EDUC.LEVELy = 4 && ind. AGEy < 20 && ind. LABOR.STATUS; = 2 && rndm(0,1) < B3g) || (ind. GENDERy = 0
&& ind. EDUC.LEVELy = 4 && ind.LABOR.STATUS; = 2 && ind. LABOR.PERIODS; > 8 && rndm(0,1) < 31) then
ind.EDUCy = 4 && ind.LABOR.STATUS; =1

ind. PERIODS.EDU ++

else if (ind. EDUC.LEVELy = 5 && ind. AGEy < 19 && ind. LABOR.STATUSy = 2 && rndm(0,1) < B32) || (ind. EDUC.LEVELy = 5 &&
ind. LABOR.STATUS; = 2 && ind. LABOR.PERIODSy > 8 && rndm(0,1) < B33) then

ind. EDUCy = 5 && ind.LABOR.STATUS; =1
ind. PERIODS.EDU ++

else if (ind. EDUC.LEVEL; = 6 && ind.AGEy < 26 && ind. LABOR.STATUS; = 2 && rndm(0,1) < B34) || (ind. EDUC.LEVEL; = 6 &&
ind. LABOR.STATUS; = 2 && ind. LABOR.PERIODS; > 8 && rndm(0,1) < B35) then

ind. EDUC4 = 6 && ind.LABOR.STATUS; =1
ind. PERIODS.EDU ++

else if (ind. EDUC.LEVEL; = 7 && ind.AGE; < 20 && ind. LABOR.STATUS; = 2 && rndm(0,1) < B3g) || (ind. EDUC.LEVELy = 7 &&
ind. LABOR.STATUS; = 2 && ind. LABOR.PERIODS; > 8 && rndm(0,1) < B37) then

ind.EDUC; = 7 && ind.LABOR.STATUS; =1
ind. PERIODS.EDU ++

else if (ind. EDUC.LEVELy = 7 && ind. LABOR.STATUS; = 2 && ind. LABOR.PERIODS; > 8 && rndm(0,1) <83g) then
ind.EDUC; = 8 && ind.LABOR.STATUS; =1
ind. PERIODS.EDU ++

end

Go to Divorces (34)
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Data: GUS
Result: Divorces (34)
for ind.STATUS.CIVILy = 2 do

Check to which household the individual belongs to

temp.ADULTS.COUNTER=0

for all individuals in this household with ind. AGE>18 do
|  temp.ADULTS.COUNTER++

end

Go to Births & then follow

if ind. STATUS.CIVILy = 2 && rndm(0,1) < B40.age && temp. ADULTS.COUNTER <3 then
ind1.STATUS.CIVIL; = 4

check with whom was married & change to ind2.STATUS.CIVIL; = 2
check ind1. GENDER; && ind2.GENDER,
for ind. GENDER = 1 do

ind2.STATUS.CIVIL; = 4
check ind.AGE; of ex husband
if ind. AGE; < 67 then

| change cons.(ex-husb).CONS.TYPE; = 2
else

|  change cons.(ex-husb).CONS.TYPE; = 1
end

create new household for ex husband

hh.(new). TOTAL.INC.FAM; = ind.(ex husband).INCOME
hh.(new).ACCOM.COST; = 0.5 X hh.(old).ACCOM.COST}
check how much properties they had

{* if they had two then

each stay in one of them

hh(exwife).ST.OWNER=1

hh(exwife). PRINC.HOUSING=1

prop.(wife). PROPERTY.ID = one.of.old.hh. PROPERTY.ID

hh.(exhusband).ST.OWNER=1

hh(exhusband). PRINC.HOUSING=1

prop.(husband). PROPERTY.ID = one.of.old.hh. PROPERTY.ID

else

//*only one property*//

ex—wife stays in the property and is the owner

hh(exwife).ST.OWNER;=1

hh(exwife). PRINC.HOUSING;=1

ex-housband stays temporarly in the property as a renter

hh.(exhusband).ST.OWNER ;=2

hh(exhusband).PRINC.HOUSING;=1

prop.NO.HHS.RENT ++

re.h.loans and re.nh loans are related to property so needs to be linked to ex—wife

ind.(husband).PENDING.TO.BE.PAID.RE.H.LOANS; = 0

ind.(wife). PENDING.TO.BE.PAID.RE.H.LOANS; + = ind.(maz).PENDING.TO.BE.PAID.RE.H.LOANS;

ind.(husband).PENDING.TO.BE.PAID.RE.H.LOANS,

ind.(wife). PENDING.TO.BE.PAID.RE.H.LOANS; + = ind.(maz).PENDING.TO.BE.PAID.RE.H.LOANS;

ind.(husband).PENDING.TO.BE.PAID.RE.NH.LOANS; = 0

ind.(wife).PENDING.TO.BE.PAID.RE.NH.LOANS; + = ind.(maz).PENDING.TO.BE.PAID.RE.NH.LOANS,;

ind.(husband).PENDING.TO.BE.PAID.RE.NH.LOANS; = 0

ind.(wife). PENDING.TO.BE.PAID.RE.NH.LOANS; + = ind.(maz).PENDING.TO.BE.PAID.RE.NH.LOANS,;

ind.(husband).RE.H.LOANS; = 0

ind.(wife).RE.H.LOANS; + = ind.(husband).RE.H.LOANS;

ind.(husband).RE.H.LOANS.QUARTERLY; = 0

ind.(wife).RE.H.LOANS.QUARTERLY; + = ind.(husband).RE.H.LOANS.QUARTERLY

ind.(husband).INTEREST.TO.BE.PAID.RE.H.LOANS.QUARTERLY =0

ind.(wife). INTEREST.TO.BE.PAID.RE.H.LOANS.QUARTERLY { +=
ind.(husband).INTEREST.TO.BE.PAID.RE.H.LOANS.QUARTERLY
ind.(husband).INTEREST.TO.BE.PAID.RE.H.LOANS; =0

ind.(wife). INTEREST.TO.BE.PAID.RE.H.LOANS;+= ind.(husband).INTEREST.TO.BE.PAID.RE.H.LOANS;

ind.(husband).RE.NH.LOANS; = 0

ind.(wife).RE.H.LOANS; + = ind.(husband).RE.NH.LOANS;

ind.(husband). RE.NH.LOANS.QUARTERLY; = 0

ind.(wife). RE.NH.LOANS.QUARTERLY; + = ind.(husband).RE.NH.LOANS.QUARTERLY,

ind.(husband).INTEREST.TO.BE.PAID.RE.NH.LOANS.QUARTERLY ;=0

ind.(wife). INTEREST.TO.BE.PAID.RE.NH.LOANS.QUARTERLY { +=
ind.(husband).INTEREST.TO.BE.PAID.RE.NH.LOANS.QUARTERLY

ind.(husband).INTEREST.TO.BE.PAID.RE.NH.LOANS; =0

ind.(wife). INTEREST.TO.BE.PAID.RE.NH.LOANS;+= ind.(husband).INTEREST.TO.BE.PAID.RE.NH.LOANS; *}

end
end

for ind. GENDER; = 0 do

create new household for wife

check ind. AGE; and number of children to update cons. CONS.TYPE,

temp.NO.CHILDREN = 0

for each children in old houschold of ind.1- and ind.2- (erwife and erhusband) do
temp.NO.CHILDREN + +

end
if temp. NO.CHILDREN = 0 then
check ind. AGEy
if cons.(exwife). AGEy < 67 then
| change cons.(exwife). CONS.TYPE; = 2

else
| change cons.(exhusband). CONS.TYPE; = 1

end
else
|  change cons.(ex-wife). CONS.TYPE; = 5
end

hh.(ex-wife). DONATIONS; + = 39 X ind.(ex-husband). WAGE; X temp.NO.CHILDREN;
hh.(ex-husband). DONATIONS; — = 839 X ind.(ex-husband). WAGE; X temp.NO.CHILDREN
create new household for ex-wife

all children have the same HOUSEHOLD.ID that the mother

hh.(new). TOTAL.INC.FAM; = ind.(ex-wife).INCOME;

hh.(new). ACCOM.COST4 = 0.5 X hh.(0ld).ACCOM.COSTy

check how much properties they had 52
do if statement as above {* *}
end
else
| they do not divorce
end

Go to Marriages (35)
end



Data: GUS

Result: Marriages (35)

for individuals from households with temp. ADULTS.COUNTER<3 && ind. GENDERy =0 && ind. AGEy > 16 && ind.STATUS.CIVILy!=2 && rndm(0,1)
<Bal.ageX (1if ind.STATUS.CIVILy=1) +B42. qge X (1 if ind. STATUS.CIVILy=3)+ B43.age X (1 if ind.STATUS.CIVILy =4) do

ind.STATUS.CIVILy=2

look for other individual (husband) with ind. GENDER;=1 && ind.STATUS.CIVIL;!=2 && ind. AGE; > 16 && |ind1.AGE;-ind2.AGE;| <
10

if at least one found then

pick one at random and update

ind2.(new.husband).STATUS.CIVIL; =2

change the household of husband for a household of wife and potentially children (HOUSEHOLD.ID of wife)

check how many properites in total had wife & husband

temp.PROPERTIES. TOTAL = 0

for her and his properties (for all their prop. PROPERTY.ID do

if prop.ST.OWNER; = 1 then

| temp.PROPERTIES. TOTAL ++
else
| temp.PROPETIES.TOTAL does not change
end
end
f temp. PROPERTIES.TOTAL>2 then

sell temp.PROPERTIES. TOTAL more than 2 properties that are not prop.PRINC.HOUSING; = 1

for all properties that they own more than 2 and not principal housing do

prop.PROP.TO.BE.SOLD; = 1

look for a buyer (hh) with temp.DEP.FOR.RE (from (24)) > prop.PROP.PRICE;

if at least found then

choose one at random

if household is one adult (single or single with children) then
ind.(buyer).DEPOSITS; — = prop.PROP.PRICE;

update spatial codes of individual to the ones of property
else

ind.1(buyer).DEPOSITS; — = 0.5 X prop.PROP.PRICE;

ind.2(buyer). DEPOSITS; — = 0.5 X prop.PROP.PRICE,

update spatial codes of members of household to the ones of the property
end

else
decrease price if you cannot find a buyer

prop.PROP.PRICE; = 0.9 X prop.PROP.PRICE

decrease price even more that is repeat the procedure when needed

update spatial codes of individuals members of the household that bought the property
end

z::pASUMAOF,PR,OPERTIESAPRICES =0
temp.HALF.OF.SUM.OF.PROPERTIES.PRICES = 0
for all properties that they owned more than 2 and not principal housing that have been sold (we found a buyer) do

| temp.SUM.OF.PROPERTIES.PRICES + = prop.PROP.PRICE
ier;gpAHALF.OF.SUM.OF.PROPERTIESAPRICES = 0.5 X temp.SUM.OF.PROPERTIES.PRICES
for both adults in the marriage (wife and husband) do
use temp.HALF.OF.SUM.OF.PROPERTIES.PRICES to pay back real estate housing and non-housing loans
and/or updating deposits
if ind. PENDING.TO.BE.PAID.RE.H.LOANSy > temp. HALF.OF.SUM.OF.PROPERTIES.PRICES then

| ind. PENDING.TO.BE.PAID.RE.H.LOANS; — = temp.HALF.OF.SUM.OF.PROPERTIES.PRICES
eee if ind. PENDING.TO.BE.PAID.RE.NH.LOANSy > (temp.HALF.OF.SUM.OF.PROPERTIES.PRICES —

ind. PENDING.TO.BE.PAID.RE.H.LOANS; ) then

ind. PENDING.TO.BE.PAID.RE.NH.LOANS; — = temp.HALF.OF.SUM.OF.PROPERTIES.PRICES —
ind. PENDING.TO.BE.PAID.RE.H.LOANS;

ind. PENDING.TO.BE.PAID.RE.H.LOANS; = 0

else
ind. DEPOSITS; + = temp.HALF.OF.SUM.OF.PROPERTIES.PRICES —
ind. PENDING.TO.BE.PAID.RE.H.LOANS; — ind.PENDING.TO.BE.PAID.RE.NH.LOANS,
ind. PENDING.TO.BE.PAID.RE.H.LOANS; =0
ind. PENDING.TO.BE.PAID.RE.NH.LOANS; = 0
end

end
end

else
they have both in total one or two properties

assign to the wife’s property prop. PRINC.HOUSING; =1
assign to the husband’s property prop. PRINC.HOUSING;= 0

nothing changes with re.h.loans and re.nh.loans
end

/*see a part of pseudocode on the next page*/
else
no husband found

no marriage

Go to Births (36)
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/*part of the pseudocode from the last page*/

check if wife had children
temp.NO.CHILDREN2=0
for each individual in her household do
if ind. AGE; < 16 then
‘ temp.NO.CHILDREN2++

else
| temp.NO.CHILDREN2=0
end

end
if temp.NO.CHILDREN2 >0 then

‘ cons.(new.hh).CONS. TYPE;=5

else
check ind1.AGE¢ && ind2.AGE

temp.NO.OLDS=0
for cach individual in the household do
if ind. AGE; > 67 then
| temp.NO.OLDS++

else
‘ temp.NO.OLDS=0

end
end
if temp.NO.OLDS > 0 then
‘ cons.(new.hh).CONS. TYPE;=3

else
| Go to Births (36)
end
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Data: GUS
Result: Births (36)
for all individuals from households with temp. ADULTS.COUNTER <3 do
if rndm(0,1) < Bag.qage X (1 if ind.STATUS.CIVIL{!=2) + Bas.qage X (1 if ind.STATUS.CIVILy = 2) then
Create new individual
new INDIVIDUAL.ID
ind. HOUSEHOLD.ID = mother. HOUSEHOLD.ID
ind. ESTABLISH.ID = 0
ind. AGE;=0
ind.BANK.ID1=choose at random
ind.BANK.ID2=choose at random
ind. BANK.ID3=0
ind. BANK.ID4=0
ind. BANK.ID5=0
ind.CONS.LOANS; =0
ind. CONS.LOANS.MAT; = 0
ind. CONS.LOANS.QUARTERLY; = 0
ind. DEFAULT.IND; = 0
ind. DEPOSITS; =0
ind. EDUCy = 1
ind. EDUC.LEVEL;=1
ind. ENTREP.PAST; = 0
ind. ENTREPRENEUR; = 0
ind. ENTREP.SPIRIT; = rndm(0,1)
ind. FIRM.INV.LOANS; = 0
ind. FIRM.INV.LOANS.MAT; = 0
ind. FIRM.INV.LOANS.QUARTERLY; = 0
if rndm(0,1) < 0.5 then
‘ ind. GENDER; = 0

else
‘ ind. GENDER; = 1

end
ind.INCOME; = 0

ind.INTEREST.TO.BE.PAID.CONS.LOANS; = 0
ind.INTEREST.TO.BE.PAID.CONS.LOANS.QUARTERLY ; =0
ind. INTEREST.TO.BE.PAID.FIRM.INV.LOANS; =0
ind. INTEREST.TO.BE.PAID.FIRM.INV.LOANS.QUARTERLY ;=0
ind. INTEREST.TO.BE.PAID.RE.H.LOANS; =0
ind. INTEREST.TO.BE.PAID.RE.H.QUARTERLY ; =0
ind. INTEREST.TO.BE.PAID.RE.NH.LOANS; =0
ind.INTEREST.TO.BE.PAID.RE.NH.QUARTERLY ;=0
ind. LABOR.PERIODS; =0
ind. LABOR.STATUS; =1
ind.NO.CONS.LOANS; =0
ind. PERC; =0
ind. PERC.PERC; =0
ind. PENDING.TO.BE.PAID.CONS.LOANS; =0
ind. PENDING.TO.BE.PAID.FIRM.INV.LOANS; =0
ind. PENDING.TO.BE.PAID.RE.H.LOANS; =0
ind. PENDING.TO.BE.PAID.RE.NH.LOANS; =0
ind. PERIODS.EDU; =0
ind. RE.H.LOANS; =0
ind.RE.H.LOANS.MAT; =0
ind. RE.H.LOANS.QUARTERLY ;=0
ind. RE.NH.LOANS; =0
ind. RE.NH.LOANS.MAT; =0
ind. RE.NH.LOANS.QUARTERLY; =0
ind. SHARES; =0
ind. SPATIAL.CODE1;=0
ind. SPATIAL.CODE2; =0
ind. SPATIAL.CODE3; =0
ind.SPATIAL.CODE4; =0
ind. STATUS.CIVIL; =1
ind. SUBSIDY; =0
ind. WAGE; =0
ind. WORKER.SKILLS; =0
if hh.(child). CONS.TYPE;! = 5 then
| hh(child).CONS.TYPE; = 5

else
| do not change consumer type
end

else
‘ no individual (child) is created!

end

Go to Entrepreneurs (37)
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Data: GUS

Result: Individuals updating — Entrepreneurs (37)

Check status in the labor market and compute ind. ENTREP.SPIRIT;
if ind. LABOR.STATUS; = 2 && ind.AGE;y > 16 then

ind. ENTREP.SPIRIT; = maxz{min (1, ind. ENTREP.SPIRIT; X (846 X ind. GENDER¢+847 X ind. EDUC.LEVEL+f4g X
ind. ENTREP.PAST; 4849 X ind.AGE;-850 X ind.LABOR.PERIODSy)), 851}

else if ind. LABOR.STATUS; = 3 then

ind. ENTREP.SPIRIT; = maz{min (1, ind. ENTREP.SPIRIT; X (852X ind. GENDER; + 853 X ind.EDUC.LEVEL+f854 X
ind. ENTREP.PAST+855 X ind.AGE;+856 X ind. LABOR.PERIODSy)), 857}

else if ind. LABOR.STATUS;=/4 then

ind. ENTREP.SPIRIT; = maz{min (1, ind. ENTREP.SPIRIT; X (858 X ind.GENDER;+ 859 X ind.EDUC.LEVEL;+ B0 X
ind. ENTREP.PAST; 481 X ind.AGE;-8g2 X ind.LABOR.PERIODSy)), B3}

else if ind. LABOR.STATUSy =5 then

ind. ENTREP.SPIRIT; = maz{min (1, ind. ENTREP.SPIRIT; X (8g4 X ind.GENDER+8g5 X ind. EDUC.LEVEL;+8gg X
ind. ENTREP.PAST; 487 X ind.AGE;+8gg X ind. LABOR.PERIODS})), Bgg}

end
if rndm(0,1) X v1 + tg < ind. ENTREP.SPIRIT; then
ind. ENTREPRENEUR ;=2
‘ Go to Firm Demography (Pseudocodes 38-46) seq tially

else
ind. ENTREPRENEUR;=1

Go to Individuals labor status updating (47)end
end

Data: GUS
Result: Probability of opening a new firm (38)

for all individuals who ind. ENTREPRENEUR =2 do

if (ind. ENTREPRENEUR; = 2 && firm.FIRM.PROFIT; > ~1 X temp.HL.SECT.EXPECT ) || (ind. ENTREPRENEURy = 2 && rndm(0.1) < vg) then
continue and compute

templ = ~vg 4+ 73 X ind. ENTREP.PAST{+~4 X ind.EDUC.LEVEL; + ~5 X (ind.AGE; + ~g)

temp2 = v7 + 78 X ind. ENTREP.PAST;+4~g9 X ind.EDUC.LEVEL; + ~1¢ X (ind.AGE{ + ~v11)

create new firm object with INDIVIDUAL.ID=current individual

create one establishment

if rndm(0,1) < templ then
‘ est.SECTOR.ID=sector with highest expected profit per firm
else if rndm(0,1)< templ + temp2 then
‘ est.SECTOR.ID = sector with second highest expected profit per firm

else
‘ choose one sector randomly and create new firm and establishment in this sector

end

| do not continue

Data: GUS

Result: New license (39)

for selected individuals — continuation from Probability of opening a new firm — do

choose temp.SIZE from N (v13 Xsector.AVE.SECT.WF.ESTy, v14 X sector.SECT.SD.FIRM.SIZE;)
If sector is not empty (at least one establishment is already there)

temp.INIT.SIZE= max{min(vy12 Xsector. AVE.SECT.WF.EST;, temp.SIZE), 0}

else

temp.INIT.SIZE = max (0, temp.SIZE)

end

if 15 X sector. LICENSE.BASINESS; x 22ctor-AVE.SECT W BSTy

temp. INIT.STZE

< rndm(0,1) then
If sector is empty

do not delete with probability 0.5

else

delete new firm

end

| do not delete this firm
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Data: GUS

Result: Funding new firm creation (40)

for selected individuals — continuation from New license do
temp.COST.NEW.FIRM = temp.INIT.SIZE X sector.AVE.WAGE.SECT; X v1g + 717.s
if ind. DEPOSITSy > temp.COST.NEW.FIRM then

entrepreneur could fund it on his own

assume temp.1.FIX.CAP.FIRM = ind.DEPOSITS;

ind. DEPOSITS; — = temp.COST.NEW.FIRM
firm.FIRM.ID = assign new one

firm. INDIVIDUAL.ID = ind.INDIVIDUALL.ID of one individual from the list and assign him as the primary owner
firm. DEFAULT.FIRMy = 0

firm.FINANCIAL.RISK; = rndm(0,1)

firm. FIRM.AGE;=1

firm. FIRM.DEBT; = temp.COST.NEW.FIRM

firm. FIRM.MARKET.VALUE; = ~v18 X (temp.COST.NEW.FIRM+templ.FIX.CAP.FIRM)
firm.FIRM.PROFIT; = 0

firm.FIRM.TO.BE.SOLD; = 0

firm.FIX.CAP.FIRM; = temp.1.FIX.CAP.FIRM
firm.LIQ.ASSETS.FIRM; = 19 X temp.COST.NEW.FIRM
firm.NO.ESTABLISH.OF.FIRM; = 1
firm.SECTOR.ID; = assign according to the selection in previous modules
firm. TAX.PROFITS; = 0

firm. WF.FIRM; = round(temp.INIT.SIZE)

Create one establishment for this firm with all records
ESTABLISH.ID = next number available on the list of IDs
BANK.Q.BUY.EST.ID = choose at random
est.COSTy=0

est.COST4_1=0

est. DEFAULT.EST ;=0

est. DEMAND;= 1

est.EST.NEW;=1

est. EXP.DEM;=1

est. EXP.IMP;= at random from set {0,1,2,3}
est.FIRM.ID=assign the firm.FIRM.ID
est.FIX.CAP.EST4=firm.FIX.CAP.FIRM

est. INPUTS; =0

est. INTEREST.TO.BE.PAID.Q.BUY =0

est. INTEREST.TO.BE.PAID.Q.BUY.QUARTERLY ;=0
est. KNOW.HOW ; =rndm(0,1)
est.LIQ.ASSETS.EST;=firm.LIQ.ASSETS.FIRMy

est. PRICE; =1

est.PRICE; ;=1

est.PROD¢=0

est. PERCy=0

est. PERC.PERC;=0

est.Q.BUY.EST+=0

est.Q.BUY.EST.LOANS;=0
est.Q.BUY.EST.LOANS.QUARTERLY ;=0
est.QUALITY ;=rndm(0,1)
est.QUALITY.TMINUS14=rndm(0,1)
est.SALES.EMPLOYEE+=0

est.SALES.MONET;=0

est.SECTOR.ID=sector of the firm
est.SPATIAL.CODE1= ind.SPATIAL.CODE1
est.SPATIAL.CODE2= ind.SPATIAL.CODE2
est.SPATIAL.CODE3= ind.SPATIAL.CODE3
est.SPATIAL.CODE4= ind.SPATIAL.CODE4
est.STOCK;=1

est.STOCK.OPT;=1

est. TAX.PROP;=0

est. WAGES.EST; =0

est. WF.EST;=0

est.WF.FIRED; =0

est. WF.HIRED ;=0

est.WF.PROD; =0

est. WORK.PROD;=0

else
check whether entrepreneur will fund the firm creation by debt or equity

if temp.INIT.SIZE < vo(q then
| Go to Bank firm creation funding
else
| Go to Shares
end
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Data: GUS

Result: Bank firm creation funding (41.1)

Do a list of bank, choose with the lowest interest rate bank.IR.FIRM.INV.LOANS;
check whether has that quantity

bank.SUPPLY.FIRM.INV.LOANS; > temp.COST.NEW.FIRM

check whether there is no excessive sectorial exposure: temp.COST.NEW.FIRM < vg1
if yes then

check firm loan admissibility

assume temp.FIX.CAP.FIRM = max{0, ind. DEPOSITS}
temp.FINANCIAL.RISK = rndm(0,1)

if check leverage ratio:

if temp.FIX.CAP.FIRM !=0 then
temp. COST.NEW.FIRM
temp . FIX.CAP.FIRM < 722.b
else
| temp.COST.NEW.FIRM < vo5.p
end
&& check financial risk of funding this firm:

temp. FINANCIAL.RISK < vg93 1, &&
check size of company relative to average size of establishments in the sector:
temp.INIT.SIZE < ~vg4 3, X sector. AVE.SECT.WF.ESTy X (1 if sector. AVE.SECT.WF.ESTy > 0) + ~vo4 3 X (1 if sector. AVE.SECT.WF.EST; = 0)
check the risk of sector:
sector. AVE.FINANCIAL.RISKy < ~vo5.p &&
check entrepreneur history:
ind. DEFAULT.INDy < ~yo¢.3, then
bank gives funds

Go to New firm creation
else
look for another bank from the list taking into account interest rate

if any found then
check admissibility
if passed the conditions then
bank gives funding
Go to New firm creation

create all new records
else
| firm is not created
end

| firm is not created

else
I firm is not created
end
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Data: GUS
Result: New firm creation (41.1.1)
ind. FIRM.INV.LOANS; 4 = temp.COST.NEW.FIRM
ind. PENDING.TO.BE.PAID.FIRM.INV.LOANS; + = temp.COST.NEW.FIRM
bank.SUPPLY.FIRM.INV.LOANS; — = temp.COST.NEW.FIRM
if temp.COST.NEW.FIRM > o7 then
| ind FIRM.INV.LOANS.MAT; = 725
else if temp. COST.NEW.FIRM > ~v29 then
| ind FIRM.INV.LOANS.MAT; = 730
else if temp.COST.NEW.FIRM > ~v31 then

|  ind.FIRM.INV.LOANS.MAT; = 32
else

| ind.FIRM.INV.LOANS.MAT; = ~33
end
ind. FIRM.INV.LOANS.QUARTERLY; = m;%“fgﬁ?sgggx\i?&%n

ind. INTEREST.TO.BE.PAID.FIRM.INV.LOANS; + = i X

(temp.COST.NEW.FIRMx (140.25 X bank.IR.FIRM.INV.LOANS,)nd-FIRM.INV.LOANS.MAT; _ ¢emp. COST.NEW.FIRM)

ind.INTEREST.TO.BE.PAID.FIRM.INV.LOANS,
ind. FIRM.INV.LOANS.MAT

ind. INTEREST.TO.BE.PAID.FIRM.INV.LOANS;
ind. FTIRM.INV.LOANS.MAT,

ind.INTEREST.TO.BE.PAID.FIRM.INV.LOANS.QUARTERLY; =

bank.REV.FIRM.INV.LOANS;+ =

Create records for a new firm

firm.FIRM.ID = assign new one

firm.INDIVIDUAL.ID = ind.INDIVIDUAL.ID of the primary owner

firm. DEFAULT.FIRM; = 0

firm. FINANCIAL.RISK¢ = temp.FINANCIAL.RISK

firm.FIRM.AGE; =1

firm.FIRM.DEBT; = temp.COST.NEW.FIRM

firm. FIRM.MARKET.VALUE; = ~v18 X (temp.COST.NEW.FIRM+temp.FIX.CAP.FIRM)
firm. FIRM.PROFIT; = 0

firm.FIRM.TO.BE.SOLD; = 0

firm.FIX.CAP.FIRM; = temp.FIX.CAP.FIRM

firm.LIQ.ASSETS.FIRM; = 39 X temp.COST.NEW.FIRM
firm.NO.ESTABLISH.OF.FIRM; = 1

firm.SECTOR.ID = assign according to the selection in previous modules
firm. TAX.PROFITS; = 0

firm. WF.FIRM; = round(temp.INIT.SIZE)

Create records for one establishment (the same records as in Funding new firm creation (40)).
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Data: GUS

Result: Shares (41.2)

/*Firm too big to be funded by the deposits of the owner and the bank funding, we look for equity funding*/
n

check ind. DEPOSITS and find the list of n individuals that E (78000 X ind.DEPOSITS;) = temp.COST.NEW.FIRM

i=1

if the list of individuals in the system found then
for all those individuals from the list do
ind.SHARES;+ = v34 X ind.DEPOSITS;

ind. DEPOSITS; — = v34 X ind.DEPOSITS;
end

Create records for a new firm
n

assume templ.FIX.CAP.FIRM = Zind.DEPOSITS
i=1
firm.FIRM.ID = assign new one
firm. INDIVIDUAL.ID = ind.INDIVIDUAL.ID of one individual from the list and assign him as the primary owner
firm. DEFAULT.FIRM; = 0
firm.FINANCIAL.RISK; = rndm(0,1)
firm.FIRM.AGE;=1
firm. FIRM.DEBT; = temp.COST.NEW.FIRM
firm. FIRM.MARKET.VALUE; = ~v18 X (temp.COST.NEW.FIRM+templ.FIX.CAP.FIRM)
firm.FIRM.PROFIT; = 0
firm.FIRM.TO.BE.SOLD; = 0
firm.FIX.CAP.FIRM; = templ.FIX.CAP.FIRM
firm.LIQ.ASSETS.FIRM; = v1g Xtemp.COST.NEW.FIRM
firm.NO.ESTABLISH.OF.FIRM; = 1
firm.SECTOR.ID = assign according to the selection in previous modules
firm. TAX.PROFITS; = 0
firm. WF.FIRM; = round(temp.INIT.SIZE)

Create records for one establishment (the same records as in Funding new firm creation (40)).

| firm is not created in this iteration
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Data: GUS

Result: Firm market value updating (42)
for all firms & all sectors in which establishments of these firms operate do
for all sectors in which the firm operates do

if sector.PROFIT.SECT; !=0 then
_ (sector.SECT.AVE.SIZE, +1) *
temp.AVE.SECT.SIZE.TO.PROFITS = Sector PROFTTSECT,

else
| temp.AVE.SECT.SIZE. TO.PROFITS = (sector.SECT.AVE.SIZE;+1)*
end
/*if the firm operates in more than one sector compute the average*/
end
firm.FIRM.PROFIT

m X temp.AVE.SECT.SIZE.TO.PROFITS

temp.REL.PROF =

if sector.AVE.FINANCIAL.RISKy !=0 then
_ firm. FINANCIAL.RISK,
‘ temp.-REL.RISK = o i FINANCIAL RISK;

else
‘ temp.REL.RISK =

end
temp.DIFF.PROF = firm.FIRM.PROFIT; — sector. PROFIT.SECT;
temp.DIFF.RISK = firm.FINANCIAL.RISK; — sector.AVE.FINANCIAL.RISK,
if temp.DIFF.PROF > 0 && temp.DIFF.RISK > 0 then

|  temp.MARKET.VALUE = ~35 X VArm.FIRM.AGE; 4 736 X temp.REL.PROF + ~v37 X temp.REL.RISK
else if temp.DIFF.PROF > 0 && temp.DIFF.RISK < 0 then

‘ temp.MARKET.VALUE = ~3g8 X VHrm.FIRM.AGE; + 739 X temp.REL.PROF + 7409 X temp.REL.RISK
else if temp.DIFF.PROF; < 0 && temp.DIFF.RISK > 0 then

|  temp.MARKET.VALUE = v41 X Vfrm.FIRM.AGE; + 742 X temp.REL.PROF + 43 X temp.REL.RISK
else

‘ temp.MARKET.VALUE = v44 X Vfrm.FIRM.AGE{ + v45 X temp.REL.PROF + v4¢ X temp.REL.RISK
end
requirement to not to increase the market value too much and too fast:
if temp. MARKET.VALUE > rndm(0,1)/2 + 0.5 then

|  firm.FIRM.MARKET.VALUE; = rndm(0,1)/2 4 0.5
else

firm. FINANCIAL.RISK,
0.5

Go to Firm closure for this firm

Go to the next firm
end /*if firm is not going to be closed then you proceed to Mergers & Acquisitions*/
end
Data: GUS

Results: Mergers (43)

for each firm do
temp.NO.OF.ESTABLISH.SECT1 = 0

temp.NO.OF.ESTABLISH.SECT2 = 0
for each establishment of the firm in the first sector in which the firm operates do

| temp.NO.OF.ESTABLISH.SECT1 ++
end
for each establishment of the firm in the second sector in which the firm operates do

| temp.NO.OF . ESTABLISH.SECT2 ++
end
_ temp.NO.OF.ESTABLISH.SECT1
temp.SECTOR1.PROFITS.FIRM = firm.NO.OF.BESTABLISH. FIRM; X firm.FIRM.PROFIT

N _ temp.NO.OF.ESTABLISH.SECT2
temp.SECTOR2.PROFITS.FIRM = firm.NO.OF. ESTABLISH. FIRM,;

if temp.SECTOR1.PROFITS.FIRM > temp.SECTOR2.PROFITS.FIRM then

| the merger is planned in sector 1
else
| the merger is planned in sector 2
end
if firm. FIRM.DEBTy < ~v47 X firm.FIRM.PROFITy && firm.FIRM.TO.BE.SOLDy = 0 &&
firm. FIRM.DEBTy < 48 X (firm.LIQ.ASSETS.FIRMy + firm.FIX.CAP.FIRM;) && firm. FIRM.MARKET.VALUE; > ~49 then

X firm.FIRM.PROFIT

get randomly 50 firms from the selected sector

choose one at random

if (merged.firm.LIQ.ASSETS.FIRMy + merged.firm. FIX.CAP.FIRM;) < (firm.LIQ.ASSETS.FIRM; + firm.FIX.CAP.FIRM;) && merged. WF.FIRM; <
firm. WF.FIRMy && merged. FIRM.MARKET.VALUE; > ~v51 && merged. FIRM.TO.BE.SOLD¢ =0 then

change merged. FIRM.ID in merged firm’s establishments to firm. FIRM.ID
change the owner of a “new” firm (after merger)

firm. FIRM.DEBT; + = merged. FIRM.DEBT;+ v59 X merged. FIRM.MARKET.VALUE; X (merged.LIQ.ASSETS.FIRM; +
merged. FIX.CAP.FTRM,)

firm.NO.ESTABLISH.OF.FIRM; + = merged.NO.ESTABLISH.OF.FIRMy
firm.FIX.CAP.FIRM¢ + = merged.FIX.CAP.FIRM

firm.LIQ.ASSETS.FIRM; + = merged.LIQ.ASSETS.FIRM
firm. WF.FIRM; + = merged. WF.FIRMy
for the”old” owner of merged firm:

ind. DEPOSITS; 4+ = 53 X merged. FIRM.MARKET.VALUE; X (merged.LIQ.ASSETS.FIRM; +
merged.FIX.CAP.FIRMy)

check whether he has another firm
if not then
ind. ENTREPRENEUR; = 1
ind. ENTREP.PAST; =1
ind. LABOR.STATUS; = 2
ind. LABOR.PERIODS; = 0

else
| do not update
end
delete merged firm
else
check another from ~54 firms
if found then

| update records as above

else 61

| do not merge
end

end

else
do not look for a company to merge

nothing has to be updated
end




Data: GUS

Result: Acquisitions (44)

for each firm do

temp.NO.OF.ESTABLISH.SECT1 = 0
temp.NO.OF.ESTABLISH.SECT2 = 0

for each establishment of the firm in the first sector in which the firm operates do

| temp.NO.OF.ESTABLISH.SECT1 ++
end

for each establishment of the firm in the second sector in which the firm operates do
| temp.NO.OF.ESTABLISH.SECT2 ++
end

_ temp.NO.OF.ESTABLISH.SECT1
temp.SECTOR1.PROFITS.FIRM firm . NO.OF. ESTABLISH. FIRM; X firm. FIRM.PROFIT

_ temp.NO.OF.ESTABLISH.SECT2 .
temp.SECTOR2.PROFITS.FIRM firm.NO.OF. ESTABLISH. FIRM, X firm. FIRM.PROFIT

if temp.SECTOR1.PROFITS.FIRM > temp.SECTOR2.PROFITS.FIRM then

| the acquisition is planned in sector 1
else

| the acquisition is planned in sector 2
end

if firm. FINANCIAL.RISKy < sector.AVE.FINANCIAL.RISKy in the sector that the acquisition is planned && firm.FIRM.TO.BE.SOLDy = 0 then
look for a firm to be acquired (acq.-) such that

acq.SECTOR.ID = firm.SECTOR.ID ;

acq.WF.FIRM¢ < v55 X firm.WF.FIRM; ;

acq.FIRM.DEBT; < v5¢ X firm.FIRM.DEBTy ;

acq.FIRM.TO.BE.SOLD; =1 ;

if at least one find then

choose one at random

change acq.FIRM.ID in acquired firm’s establishments to firm.FIRM.ID

firm.FIRM.DEBT¢ + = acq.FIRM.DEBT; + acq.FIRM.MARKET.VALUE; X (acq.LIQ.ASSETS.FIRM¢+
acq.FIX.CAP.FIRM; — acq.FIRM.DEBT) X 4 / rndm(0,1)

firm.NO.ESTABLISH.OF.FIRM¢ + = acq.NO.ESTABLISH.OF.FIRMy;

firm.FIX.CAP.FIRM; 4+ = acq.FIX.CAP.FIRM;

firm.LIQ.ASSETS.FIRM; 4 = acq.LIQ.ASSETS.FIRMy;

firm. WF.FIRM; + = acq.WF.FIRMy;

delete acquired firm

else
‘ Go to next firm

firm will not acquire any firm at this stage

end
else
‘ Go to next firm

firm will not acquire any firm at this stage
end

end
end

Data: BZGD, GUS
Result: Individuals records updating when firm closure (45)
for firms with firm. FIRM.AGE; > 6 && firm.NO.ESTABLISH.OF.FIRM¢ =0 do
if owner (firm.INDIVIDUAL.ID) does not have another firm then
ind. ENTREPRENEUR;=1
ind. ENTREP.PAST ;=1
ind. LABOR.STATUS; =2
ind. LABOR.PERIODS;=0

else
nothing changes

end

delete firm and start firm closure for next firm
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Data: GUS

Result: New establishments creation (46)

for each firm & each sector in which the firm conducts business activity do

end

if firm. FINANCIAL.RISKy < v1 Xsector.AVE.FINANCIAL.RISK; &&

firm. FIRM.PROFITy
(firm. WF.FIRMy+1)

sector. PROFIT.SECTOR

> Y2 X Coecior SECTOR. FIRMS; T 1) X (sector. AVE.SECT WF T 1

3 ) then

Create new records for new establishment in the sector in which all conditions are fullfiled

Create records for establishment (the same records as in Funding new firm creation (40)).
else
| do not create new establishment
end

Data: GUS

Result: Individuals labor status updating (47)

for each individual do

if (ind. LABOR.STATUSy = 3 || ind. LABOR.STATUS} = 5) && ind.GENDERy = 0 && ind. AGEy > 55 && rndm(0,1) < v57.age &&
ind. ENTREPRENEUR; < 2 then

ind. LABOR.STATUS; = 2 ;
ind. LABOR.PERIODS; = 0

else if (ind. LABOR.STATUSy = 3 || ind. LABOR.STATUS; = 5) && ind. GENDERy = 1 && ind.AGEy > 55 && rndm(0,1) < v58.age &&

ind. ENTREPRENEUR; < 2 then

ind. LABOR.STATUS; = 2
ind. LABOR.PERIODS; = 0

else if ind.LABOR.STATUS; = 2 && ind.LABOR.PERIODS; > 8 && ind.GENDERy = 0 && rndm(0,1) < (v59.age X760 + 761 X
ind. LABOR.PERIODS; ) then

ind. LABOR.STATUS; = 4
ind. LABOR.PERIODS; = 0

else if ind.LABOR.STATUS; = 2 && ind.LABOR.PERIODS; > 8 && ind.GENDERy = 1 && rndm(0,1) < (v62.age X763 + V64 X
ind. LABOR.PERIODS; ) then

ind. LABOR.STATUS; = 4
ind. LABOR.PERIODS; = 0

else if ind.LABOR.STATUS; = 4 && ind.AGEy < 55 && ind.(hh.)TOTAL.INC.FAM; < ~g5 then
ind. LABOR.STATUS; = 2
ind. LABOR.PERIODS; = 0
else
| nothing changes, still the same status at the labor market
end
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Data: GUS

Result: Workers skills updating (48)

if ind. LABOR.STATUSy = 1 || ind. LABOR.STATUSy = 4 || ind. LABOR.STATUSy = 5 then
ind. WORKER.SKILLS; = 0

else

end

ind. WORKER.SKILLS; = max{0, 766 X ind.LABOR.PERIODS; + ~g7X ind.EDUC.LEVEL; + ~vgg X ind.GENDER; + ~vgg X
ind. LABOR.STATUS; —
— v70 X ind.AGE4}

Data: BZGD, GUS
Result: Hiring and firing (49)

for all establishments that continue from Firm growth do
est.COST,_1=est.COSTy

est.COST:=0

if est. WF.HIREDy < est. WF.FIRED; then

else

est. WF.FIRED; = min(est. WF.FIRED¢—est. WF.HIRED¢, est. WF.EST;)
est. WF.HIRED; = 0
order individuals with ind. ESTABLISHMENT.ID = current establishment,
according to ind. WORKER.SKILLS;
check how many people should be fired: est. WF.FIRED; — est. WF.HIRED; = k
check their INDIVIDUAL.ID
est. WF.FIRED; — = k
est. WF.EST; — = k
for those k individuals who are to be fired do

ind. LABOR.STATUS; = 2

ind. LABOR.PERIODS; = 0

ind.ESTABLISH.ID = 0

end

est. WF.HIRED; — est. WF.FIRED; = m
est. WF.HIRED; — = est. WF.FIREDy
est. WF.FIRED; = 0

look for new m employees, starting with the highest ind. WORKER.SKILLS;,
from the same SPATIAL.CODE4, SPATIAL.CODE1, SPATIAL.CODE3, SPATIAL.CODE2 and with ind. LABOR.STATUS=2:

order individuals with ind.SPATIAL.CODE4=est.SPATIAL.CODE4 && ind.SPATIAL.CODE3=est.SPATIAL.CODE3 &&
ind.SPATIAL.CODE2=est.SPATIAL.CODE2 && ind.SPATIAL.CODE1=est.SPATIAL.CODE1l && ind.LABOR.STATUS;=2
decreasing by ind. WORKER.SKILLS;

temp.LIST.SIZE = no of individuals on the list
if temp.LIST.SIZE > ~7o X est. WF.HIRED; then
‘ pick individuals and hire

Go to Hiring

else
remove the constrain ind.SPATIAL.CODEl=est.SPATIAL.CODE1
if found then
pick and hire
Go to Hiring
else
remove the constrain ind. SPATIAL.CODE1=est.SPATIAL.CODE1 && ind.SPATIAL.CODE2=est.SPATIAL.CODE2
check whether the list is sufficient
if found then
| Go to Hiring
else
remove the constrain ind. SPATIAL.CODE1l=est.SPATIAL.CODE1 && ind.SPATIAL.CODE2=est.SPATIAL.CODE2 &&
ind.SPATIAL.CODE3=est.SPATIAL.CODE3
if found then
| Go to Hiring
else
| choose at random globally
end
end
end
end
Hiring:
for selected establishments and individuals do
est.WF.HIRED; — = m
est.WF.PRODy + = m
est. WORK.PROD; + = m
est. WF.EST¢ 4+ = m
ind. LABOR.STATUS; = 3
ind. LABOR.PERIODS; = 0
ind. ESTABLISH.ID = current establishment
en
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Data: BZGD, GUS

Result: Labor status & wage & subsidy updating (50)

for each individual that comes from Labour market (Pseudocodes 47-50) do

if ind. LABOR.STATUS; = 2 && ind. LABOR.PERIODS; = 0 then
| ind.SUBSIDY, = &1

else if ind. LABOR.STATUS; = 2 && ind. LABOR.PERIODS;>1 then
| ind.SUBSIDY, =34

else if ind. LABOR.STATUS; = 3 then

ind.SUBSIDY; = 0

sector.AVE.WAGE.SECTZ‘ .
Sector AVE SECT.WF.EST; < (06 + 97X ind. GENDER)x

(68 + 89X ind.AGE¢)X (615 + rndm(0.04,0.06))

/*in establishment and related sector in which the individual worked in Pseudocode 49%/

ind.WAGE: =

else if ind. LABOR.STATUS; = 4 then

if ind. AGEy > 60 && ind. GENDERy =0 && ind. LABOR.PERIODSy = 0 && ind. WAGEy > 0 /*emerytura kobiet*/ then

‘ ind.SUBSIDY; = 610X ind.WAGEy

ind. WAGE; = 0

else if ind. AGEy > 55 /*wczesniejsza emerytura dla kobiet i mezczyzn®/ then

‘ ind.SUBSIDY; = 65
else if ind. AGEy > 65 && ind. GENDER; =1 && ind. LABOR.PERIODSy =0 && ind. WAGEy >0 /*emerytura mezczyzn*/ then
ind.SUBSIDY; = 613 Xind. WAGE,
ind. WAGE; = 0

else

if hh.TOTAL.INC.FAMy < 83 /*zapomoga*/ then
ind.SUBSIDY = 64

do not change ind. WAGE

else
do not change ind.SUBSIDY;

do not change ind. WAGEy

end
else if ind. LABOR.STATUS; = 5 && ind. ENTREPRENEUR; = 2 then
temp.DIVIDEND = 0
for each firm owned by this individual do
if firm.FIRM.PROFIT; > 0 then
temp.DIVIDEND + = firm.FIRM.PROFIT; X814 X rand(0.0000, 0.02)

firm. FIRM.DEBT; + =
= firm.FIRM.PROFIT; X514 X rand(0.0000, 0.02)

else
nothing changes

end
ind. WAGE; = temp.DIVIDEND
ind.SUBSIDY ;= 0
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Data: GUS

Result: Establishments & firms records updating (51)
for all establishments do

est.LIQ.ASSETS.EST} — = est. WAGES.EST

if est. BST.NEW; > 0 then

est.EST.NEW; ——
est. WAGES.EST; = 0
else
|  est. WAGES.ESTy =0
end

for all establishments (not only the new ones) do
for each individual working in the related establishment do
est.WAGES.EST; + = ind. WAGEy

end
firm. FIRM.DEBT
O.ESTABLISH.OF.FIRM

est.COSTy + = 616xest. INPUTS; + 617 X mrpo + est. TAX.PROP; +

518.5 X est.PRODy + 8194 X est. WF.EST 4+ 590X est. WAGES.EST,
if est.LIQ.ASSETS.EST; < vg (po skalibrowaniu bedzie 0) then

check whether this firm is able to provide sources from other establishments
if firm.NO.ESTABLISH.OF.FIRMy > 1 && (firm.LIQ.ASSETS.FIRMy + est.LIQ.ASSETS.ESTy) > 0 then
_ WF.ESTy
firm. DEFAULT.FIRM¢ +=rndm(0,1) X m
firm.NO.ESTABLISH.OF .FIRM; — —
firm.LIQ.ASSETS.FIRM; + = est.LIQ.ASSETS.EST;
delete establishment that defaulted due to liquidity problems
else
firm. DEFAULT.FIRM; =1
bank.NPL.FIRM.INV.LOANS; +=ind.PENDING.TO.BE.PAID.FIRM.INV.LOANS;
delete establishment that defaulted due to liquidity problems
delete firm from the database with all associated records
if owner (firm.INDIVIDUAL.ID) does not have another firm then
ind. ENTREPRENEUR; = 1
ind. ENTREP.PAST; = 2
ind. LABOR.STATUS; = 2
ind. LABOR.PERIODS; =0
else
| nothing changes
end
end
else
| do not delete the establishment
end

est.SALES.MONET;

est. SALES.EMPLOYEE; = (st WF.EST;+1)
. . t

firm. FIRM.PROFITy

¥ Grm WEFIRM, F1) ~ 021 then

est.LIQ.ASSETS.ESTy + = (dg2+893) Xest. FIX.CAP.EST,
est.FIX.CAP.ESTy = (14324 — 623) Xest.FIX.CAP.EST;
else
‘ est.FIX.CAP.ESTy = (1-823) Xest.FIX.CAP.ESTy

iefnedst,LIQ.ASSETS,ESTt > 8355 X est. WF.EST; then

if firm. FIRM.DEBT; > est.LIQ.ASSETS.EST; — 825 4 X est. WF.EST; then
firm. FIRM.DEBT — = est.LIQ.ASSETS.EST; — a5, Xest. WF.EST;
est.LIQ.ASSETS.EST ;= 8354 Xest. WF.ESTy

else
‘ est.LIQ.ASSETS.EST; — = firm.FIRM.DEBT

firm.FIRM.DEBT¢ = 0
end
else
if est.LIQ.ASSETS.ESTy < 806, X est. WF.ESTy — est.LIQ.ASSETS.ESTy then
firm. FIRM.DEBTy + = 3¢, Xest. WF.EST; —est.LIQ.ASSETS.ESTy
‘ est.LIQ.ASSETS.EST; = 626, Xest. WF.ESTy
else
| do not update debt
end

end

if (est.SALES.MONET; <637|| est. WF.EST; <2) then

|  est. TAX.PROP;=0

else

| est.TAX.PROP;=45g X est. WF.EST;
end
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Data: GUS
Result: Firm records updating (52)
for each firm do
check in which sectors operates
if in more than one, the firm. FINANCIAL.RISK is the average of financial risk in the sectors
firm. FIRM.AGE; ++
if firm.FIRM.DEBT¢!=0 then

‘ firm.FINANCIAL.RISK ; = firm WE FIRM ¢

1
029.51930 X frm WF.FTRM;F1 981.s X Hrm FIRM.DEBT

else
firm.FINANCIAL.RISK; = rndm(0, 0.1)

firm. FIRM.DEBT;=(1+632 X firm.FINANCIAL.RISK) X firm.FIRM.DEBT

end
end

create 5 temporal variables:
templ =
temp2 =
temp3 =
temp4 =
temph =

cocooco

for each establishment of this firm do
templ + = est.FIX.CAP.EST;
temp2 + = est.LIQ.ASSETS.ESTy
temp3 + = est. WF.EST;
temp4 + = est.SALES.MONET; —est.COST}
temp5 + = est.SALES.MONET}

end

firm.FIX.CAP.FIRM; = templ

firm.LIQ.ASSETS.FIRM; = temp2

firm . WF.FIRM; = temp3

firm. FIRM.PROFIT; = temp4

update firm. TAX.PROFIT; according to generated profits and sales.monet of the firm (the sum of establishments of the firm)
if temp5 < 1200 then

| firm. TAX.PROFITy =max{0, 0.15 X temp4}
else

|  firm. TAX.PROFIT; =max{0, 0.19 X temp4}
end
firm. FIRM.DEBT¢+=firm. TAX.PROFIT;
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Data: GUS
Result: Sectors records updating (53)

for each sector do
sector.QUALITY.SECT;_ =sector. QUALITY.SECT
sector.PRICE.SECT, _; =sector.PRICE.SECTy

end

create 3 temporal variables

templ=0
temp2=0

temp. FIRMCOUNT=0

for each firm of the current sector

/*%if there is no firms in this sector you do not do this,
assign the values from the this iteration for the mext iteration (values remain the same)*/ do

temp. FIRMCOUNT ++
templ + = firm.FINANCIAL.RISK
temp2 + = firm.FIRM.PROFIT;

templ

sector. AVE.FINANCIAL.RISK; = fomp FIRMCOUNT

sector.PROFIT.SECT; = temp2
sector.SECTOR.FIRMS = temp.FIRMCOUNT

end

create following temporal variables
temp3=0

temp4=0

temp5=0

temp6=0

temp7=0

temp8=0

temp9=0

templ10=0

templ1=0
temp.ESTCOUNT = 0
temp.EMPLOYEES = 0

for each establishment in the current sector do
temp.ESTCOUNT ++
temp. EMPLOYEES 4= est. WF.EST}
temp3 += est.SALES.MONET}
temp6 += est.PRICE4
temp7 4= est. QUALITY
templl 4= est. WAGES.ESTy
if est.IMP.EXPy=1 then
| tempSt+
else if est.IMP.EXPy =2 then
| temp9t+
else if est.IMP.EXPy=3 then
| templO++
end

end
if temp. EMPLOYEES > 0 then
scctor.AVEASALESAFIRM.SECTt:‘mﬁ%
else

| sector.AVE.SALES.FIRM.SECT;=temp3
end
if temp. ESTCOUNT >0 then

seccor.PRICE.SECTORt:mﬂ;‘g“%
else
sector. PRICE.SECTOR; = 1
‘ Set warning: ‘No establishments in the sector, price was set to 11°
end

if temp. ESTCOUNT > 0 then
sector.QUALITY.SECT; = —tempT_____
Tomp ESTCOUNT
else
do not update sector.QUALITY.SECT,
‘ set the same from the database (if it was the first iteration) or from the last iteration.
end
if temp. ESTCOUNT > 0 then
sector. AVE.SECT.WF.EST; = %

else
| sector. AVE.SECT.WF.EST; =temp.EMPLOYEES
end
sector. SECTOR.AVE.SIZE; = sector. AVE.SECT.WF.EST if temp. ESTCOUNT >0 then
‘ sector. PERC.EST.EXP; = m%
else
| sector. PERC.EST.EXP; =temp9+templ0
end
if temp. ESTCOUNT >0 then
sector. PERC.EST.IMP; = m%
else
| sector. PERC.EST.IMP; =temp8+4templ0
end
if temp. EMPLOYEE >0 then
templl
sector AVE.-WAGE.SECTy = o0 b soms
else
| sector.AVE.WAGE.SECT; = templl
end
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Data: Financial data

Result: Individuals’ and establishments’ paying back of loans (54)
for each individual do

end

if ind. CONS.LOANS; > 0 && ind. PENDING.TO.BE.PAID.CONS.LOANS; > 0 then

ind. CONS.LOANS; — = ind. CONS.LOANS.QUARTERLY
ind. PENDING.TO.BE.PAID.CONS.LOANS; — = ind. CONS.LOANS.QUARTERLY
ind.INTEREST.TO.BE.PAID.CONS.LOANS; — = ind.INTEREST.TO.BE.PAID.CONS.LOANS.QUARTERLY;

else

ind. CONS.LOANS; =0

ind. CONS.LOANS.QUARTERLY ;=0

ind. PENDING.TO.BE.PAID.CONS.LOANS; = 0
ind.INTEREST.TO.BE.PAID.CONS.LOANS; = 0
ind.INTEREST.TO.BE.PAID.CONS.LOANS.QUARTERLY ;=0

end

if ind. CONS.LOANS; < 0 [/ ind. PENDING.TO.BE.PAID.CONS.LOANS; < 0 [/ ind.INTEREST.TO.BE.PAID.CONS.LOANSy < 0 |/
ind. INTEREST.TO.BE.PAID.CONS.LOANS.QUARTERLY¢ < 0 || ind. CONS.LOANS.QUARTERLYy< 0 then
ind. CONS.LOANS; = 0

ind. PENDING.TO.BE.PAID.CONS.LOANS; =0

ind. INTEREST.TO.BE.PAID.CONS.LOANS; = 0
ind.INTEREST.TO.BE.PAID.CONS.LOANS.QUARTERLY; = 0

ind. CONS.LOANS.QUARTERLY; = 0

else
|  Nothing changes

end

if ind. RE.H.LOANSy > 0 && ind. PENDING.TO.BE.PAID.RE.H. LOANSy > 0 then
ind..RE.H.LOANS; — = ind.RE.H.LOANS.QUARTERLY
ind. PENDING.TO.BE.PAID.RE.H.LOANS; — = ind.RE.H.LOANS.QUARTERLY
ind.INTEREST.TO.BE.PAID.RE.H.LOANS; — = ind.INTEREST.TO.BE.PAID.RE.H.LOANS.QUARTERLY ¢

else
ind.RE.H.LOANS; =0
ind.RE.H.LOANS.QUARTERLY; = 0
ind. PENDING.TO.BE.PAID.RE.H.LOANS; = 0
ind.INTEREST.TO.BE.PAID.RE.H.LOANS; = 0
ind.INTEREST.TO.BE.PAID.RE.H.LOANS.QUARTERLY; = 0

end

=3

ind. RE.H.LOANSy < 0 || ind. PENDING.TO.BE.PAID.RE.H.LOANS; < 0 [/ ind. INTEREST.TO.BE.PAID.RE.H.LOANS; < 0 ||
ind. INTEREST.TO.BE.PAID.RE.H.LOANS.QUARTERLY¢ < 0 || ind.RE.H.LOANS.QUARTERLY¢ < 0 then

ind. RE.H.LOANS; = 0

ind. PENDING.TO.BE.PAID.RE.H.LOANS; = 0

ind.INTEREST.TO.BE.PAID.RE.H.LOANS; = 0

ind.INTEREST.TO.BE.PAID.RE.H.LOANS.QUARTERLY; = 0

ind.RE.H.LOANS.QUARTERLY; = 0

else

| Nothing changes

end

if ind. RE.NH.LOANSy > 0 && ind. PENDING.TO.BE.PAID.RE.NH.LOANSy > 0

then
ind. RE.NH.LOANS; — = ind. RE.NH.LOANS.QUARTERLY
ind. PENDING.TO.BE.PAID.RE.NH.LOANS; — = ind. RE.NH.LOANS.QUARTERLY
ind.INTEREST.TO.BE.PAID.RE.NH.LOANS; — = ind.INTEREST.TO.BE.PAID.RE.NH.LOANS.QUARTERLY 4

else
ind. RE.NH.LOANS; = 0
ind. RE.NH.LOANS.QUARTERLY; = 0
ind. PENDING.TO.BE.PAID.RE.NH.LOANS; = 0
ind.INTEREST.TO.BE.PAID.RE.NH.LOANS; = 0
ind.INTEREST.TO.BE.PAID.RE.NH.LOANS.QUARTERLY; = 0

end

=

ind.RE.NH.LOANSy < 0 [| ind. PENDING.TO.BE.PAID.RE.NH.LOANSy < 0 [[ ind.INTEREST.TO.BE.PAID.RE.NH.LOANS; < 0 /|
ind. INTEREST.TO.BE.PAID.RE.NH.LOANS.QUARTERLY¢< 0 [/ ind. RE.NH.LOANS.QUARTERLY;< 0 then

ind. RE.NH.LOANS; = 0

ind. PENDING.TO.BE.PAID.RE.NH.LOANS; = 0

ind. INTEREST.TO.BE.PAID.RE.NH.LOANS; = 0

ind.INTEREST.TO.BE.PAID.RE.NH.LOANS.QUARTERLY; = 0

ind. RE.NH.LOANS.QUARTERLY; = 0

else
| Nothing changes

end

if ind. FIRM.INV.LOANSy > 0 && ind. PENDING.TO.BE.PAID.FIRM.INV.LOANS; > 0 then
ind. FIRM.INV.LOANS; — = ind. FIRM.INV.LOANS.QUARTERLY
ind. PENDING.TO.BE.PAID.FIRM.INV.LOANS; — ind. FIRM.INV.LOANS.QUARTERLY ¢
int.INTEREST.TO.BE.PAID.FIRM.INV.LOANS; — = int.INTEREST.TO.BE.PAID.FIRM.INV.LOANS.QUARTERLY

else
ind. FIRM.INV.LOANS; = 0
ind. FIRM.INV.LOANS.QUARTERLY; = 0
ind. PENDING.TO.BE.PAID.FIRM.INV.LOANS; = 0
ind.INTEREST.TO.BE.PAID.FIRM.INV.LOANS; = 0
ind.INTEREST.TO.BE.PAID.FIRM.INV.LOANS.QUARTERLY; = 0

end

if ind. FIRM.INV.LOANSt < 0 [/ ind. PENDING.TO.BE.PAID.FIRM.INV.LOANSy < 0 [ ind.INTEREST.TO.BE.PAID.FIRM.INV.LOANSy < 0 |/
ind. INTEREST.TO.BE.PAID.FIRM.INV.LOANS.QUARTERLYy < 0 [[ ind. FIRM.INV.LOANS.QUARTERLYy < 0 then

ind. FIRM.INV.LOANS; = 0

ind. PENDING.TO.BE.PAID.FIRM.INV.LOANS; = 0

ind.INTEREST.TO.BE.PAID.FIRM.INV.LOANS; = 0

ind.INTEREST.TO.BE.PAID.FIRM.INV.LOANS.QUARTERLY; = 0

ind. FIRM.INV.LOANS.QUARTERLY; = 0

else
| Nothing changes
end

for each establishment do

if est.Q.BUY.EST.LOANS; > 0 && temp. PENDING.TO.BE.PAID.Q.BUY > ( then
est.Q.BUY.EST..LOANS; — = est.Q.BUY.EST.LOANS.QUARTERLY
temp.PENDING.TO.BE.PAID.Q.BUY.EST.LOANS — = est.Q.BUY.EST.LOANS.QUARTERLY
est. INTEREST.TO.BE.Q.BUY.EST.LOANS; — = est.INTEREST.TO.BE.PAID.Q.BUY.EST.LOANS.QUARTERLY ¢
else
est.Q.BUY.EST.LOANS; = 0
est.Q.BUY.EST.LOANS.QUARTERLY; = 0
temp.PENDING.TO.BE.PAID.Q.BUY.EST.LOANS = 0
est. INTEREST.TO.BE.PAID.Q.BUY.EST.LOANS; = 0
est. INTEREST.TO.BE.PAID.Q.BUY.EST.LOANS.QUARTERLY; = 0
end
if est.Q.BUY.EST.LOANSt < 0 [| temp.PENDING.TO.BE.PAID.Q.BUY.EST.LOANS < 0 [/ est. INTEREST.TO.BE.PAID.Q.BUY.EST.LOANS:< 0 [/
est. INTEREST.TO.BE.PAID.Q.BUY.EST.LOANS.QUARTERLY < 0 [[ est. Q. BUY.EST.LOANS.QUARTERLY+ < 0 then
est.Q.BUY.EST.LOANS; = 0
temp.PENDING.TO.BE.PAID.Q.BUY.EST.LOANS = 0
est. INTEREST.TO.BE.PAID.Q.BUY.EST.LOANS; = 0
est. INTEREST.TO.BE.PAID.FIRM.Q.BUY.EST.QUARTERLY; = 0
est.Q.BUY.EST.LOANS.QUARTERLY; = 0
else
| Nothing changes 69
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Data: BIS

Result: Bank’s balance sheet positions with non-financial sector updating (55)

for each bank do

/*In Initialization we have computed:

temp.SUPPLY.CONS.LOANS = bank.SUPPLY.CONS.LOANS;

temp.SUPPLY.RE.H.LOANS = bank.SUPPLY.RE.H.LOANS;

temp.SUPPLY.RE.NH.LOANS = bank.SUPPLY.RE.NH.LOANS

temp.SUPPLY.FIRM.INV.LOANS = bank.SUPPLY.FIRM.INV.LOANS;

temp.SUPPLY.Q.BUY.EST = bank.SUPPLY.Q.BUY.EST}

and we use these temporal variables now*/

temp.CONS.LOANS.GRANTED = max{0, temp.SUPPLY.CONS.LOANS — bank.SUPPLY.CONS.LOANS;}
temp.RE.H.LOANS.GRANTED = max{0, temp.SUPPLY.RE.H.LOANS — bank.SUPPLY.RE.H.LOANS}
temp.NH.LOANS.GRANTED = max{0, temp.SUPPLY.RE.NH.LOANS — bank.SUPPLY.RE.NH.LOANS;}
temp.FIRM.INV.LOANS.GRANTED = max{0, temp.SUPPLY.FIRM.INV.LOANS — bank.SUPPLY.FIRM.INV.LOANS,}
temp.Q.BUY.EST.LOANS.GRANTED = max{0, temp.SUPPLY.Q.BUY.EST — bank.SUPPLY.Q.BUY.EST;}

/*compute the sum of all loans granted to individuals and small and medium firms as well as all size firms to buy inputs*/
temp.SUM.LOANS.GRANTED = temp.CONS.LOANS.GRANTED + temp.RE.H.LOANS.GRANTED + temp.NH.LOANS.GRANTED +
temp.FIRM.INV.LOANS.GRANTED + temp.Q.BUY.EST.GRANTED

/*compute the sum of all non-performing loans and the sum of supply*/

temp.SUM.NPL= bank.NPL.Q.BUY.LOANS; + bank.NPL.FIRM.INV.LOANS; 4 bank.NPL.CONS.LOANS; + bank.NPL.RE.H.LOANS; +
bank.NPL.RE.NH.LOANS;

temp.SUPPLY.OF.ALL.LOANS
= bank.SUPPLY.Q.BUY.LOANS;+bank.SUPPLY.FIRM.INV.LOANS;+bank.SUPPLY.CONS.LOANS;+bank.SUPPLY.RE.H.LOANS; +
bank.SUPPLY.RE.NH.LOANS;

/*sum all deposits that people have in this bank*/

for all individuals who has ind. BANK.ID1 (bank of deposits) = bank.BANK.ID do
temp.BANK.IND.DEPOSITS + = ind.DEPOSITS;
check whether the individual owns the firm and if so, add the firm.LIQ.ASSETS.FIRMy

temp.BANK.FIRM.DEPOSITS + = firm.LIQ.ASSETS.FIRM
end

bank.BANK.DEPOSITS; = temp.BANK.IND.DEPOSITS + temp.BANK.FIRM.DEPOSITS

/*sum all amounts that will be given back to banks */

for all individuals who took a loan from this bank, that is ind. BANK.ID.2 (bank of loans) = bank. BANK.ID do
temp.SUM.PENDING.TO.BE.PAID.CONS.LOANS + = ind.PENDING.TO.BE.PAID.CONS.LOANS;
temp.SUM.PENDING.TO.BE.PAID.RE.H.LOANS + = ind. PENDING.TO.BE.PAID.RE.H.LOANS,;
temp.SUM.PENDING.TO.BE.PAID.RE.NH.LOANS + = ind. PENDING.TO.BE.PAID.RE.NH.LOANS;
temp.SUM.PENDING.TO.BE.PAID.FIRM.INV.LOANS + = ind.PENDING.TO.BE.PAID.FIRM.INV.LOANS;

end
for all establishments that took a loan in this bank, that is est. BANK.Q.BUY.EST.ID = that bank do

|  temp.SUM.PENDING.TO.BE.PAID.Q.BUY + = temp.PENDING.TO.BE.PAID.Q.BUY
end
temp.SUM.PENDING.TO.BE.PAID = temp.SUM.PENDING.TO.BE.PAID.CONS.LOANS + temp.PENDING.TO.BE.PAID.RE.H.LOANS +

temp.PENDING.TO.BE.PAID.RE.NH.LOANS + temp.PENDING.TO.BE.PAID.FIRM.INV.LOANS + temp.PENDING.TO.BE.PAID.Q.BUY

end
/*compute the ratios of all non-performing loans to all loans of one type or the sum of loans*/
if temp.SUM.PENDING.TO.BE.PAID >0 then

_ temp.SUM.NPL
temp.NPL.RATIO = — e PENDING. TO.BE.PAID

else
| temp.NPL.RATIO =0
end
if temp.SUM.PENDING.TO.BE.PAID.Q.BUY > 0 then
B bank.NPL.Q.BUY.LOANS,
temp.NPL.RATIO.Q.BUY = torot T PENDING. TO.BE.PAID.Q.BUY

else
| temp.NPL.RATIO.Q.BUY =0
end
if temp.SUM.PENDING.TO.BE.PAID.FIRM.INV >0 then
B bank. NPL.FIRM.INV.LOANS;
temp.NPL.RATIO.FIRM.INV = ¢ e SENDING. TO. BE. PAID. FIRM . INV

else
| temp.NPL.RATIO.FIRM.INV =0
end
if temp.SUM.PENDING.TO.BE.PAID.CONS.LOANS >0 then

- bank.NPL.CONS.LOANS,
temp.NPL.RATIO.CONS = e PENDING. TO. BE . PAID.CONS. LOANS

else
| temp.NPL.RATIO.CONS =0
end
if temp.SUM.PENDING.TO.BE.PAID.RE.H.LOANS >0 then
- bank.NPL.RE.H.LOANS,
temp.NPL.RATIO.RE.H = ¢t PENDING. TO.BE.PAID.RE.H.LOANS

else
| temp.NPL.RATIO.RE.H =0
end
if temp.SUM. PENDING.TO.BE.PAID.RE.NH.LOANS >0 then
= bank.NPL.RE.NH.LOANS,
temp. NPL.RATIO.RE.NH = e PENDING. TO. BE. PAID.RE.NH.LOANS

else
| temp.NPL.RATIO.RE.NH =0
end
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Data: BIS

Result: Bank’s profits & costs & equity updating (56)

for each bank do

/*compute the profit from interest from granted loans and update bank. EQUITY*/
bank.BANK.COST; = draw from N (bank.BANKS.AVE.COSTS;, bank. BANKS.ST.DEV.COSTSy)
compute the cost of interests that had to be paid by bank from deposits of individuals and liquid assets of firms
in practice check which individuals and establishments (and associated firms)

have this bank as matched and compute the sum of interests that was paid to them
temp.INTERESTS.OF.DEPOSITS

temp. INTERESTS.OF. DEPOSITS = 0

temp.INTEREST.OF.DEPOSITS.OF.INDIVIDUALS = 0
temp.INTEREST.OF.DEPOSITS.OF.ESTABLISHMENTS =0

for all individuals that have deposits in this bank do

check their ind. DEPOSITS;

check the interest rate of deposits in the bank
temp.INTEREST.OF .DEPOSITS.OF.INDIVIDUALS + = ind.DEPOSITS; X bank.IR.DEPOSITS;

end
for all establishments that have deposits in this bank in form of liquid assets do

check their est.LIQUID.ASSETS.ESTy
check the interest rate of this kind of deposits in the bank

temp. INTEREST.OF.DEPOSITS.OF . ESTABLISHMENTS 4 = est.LIQUID.ASSETS.EST; X bank.IR.DEPOSITS;

end
temp. INTERESTS.OF.DEPOSITS = temp.INTEREST.OF.DEPOSITS.OF.INDIVIDUALS +

+ temp.INTEREST.OF .DEPOSITS.OF.ESTABLISHMENTS
temp.BANK.PROFIT.LOANS = bank.REV.CONS.LOANS; 4 bank.REV.RE.H.LOANS; 4+ bank.REV.RE.NH.LOANS; +
bank.REV.FIRM.INV.LOANS; + bank.REV.Q.BUY.EST; — temp.INTEREST.OF.DEPOSITS
bank.EQUITY;:+ = temp.BANK.PROFIT.LOANS — bank.BANK.COST}
temp.DEFAULT.OF .BANK = bank.EQUITY; + bank.BANK.DEPOSITS; + temp.BANK.PROFIT.LOANS —
— temp.SUM.NPL
if temp. DEFAULT.OF.BANK < 0 then
bank.BANK.DEFAULT; = 1

check bank.BANK.ID and to all individuals and firm that had ind. DEPOSITS; & firm.LIQ.ASSETS.FIRM¢
assign them banks at random (in practice, change their BANK.ID at random)

else
| bank.BANK.DEFAULT; = 0
end
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Data: BIS

Result: Supply side decisions for ¢t + 1 and regulatory requirements (57)
temp.APPOX.CASH = ¢1 X temp.PENDING.TO.BE.PAID.CONS.LOANS (from m. 55)
temp.SUM.LOANS.GRANTED.CORRECTED = temp.SUM.LOANS.GRANTED - temp.APPROX.CASH

temp.LIQ.DEM.TO.CB = ¢ ¢ R.min X bank.BANK.DEPOSITS; — bank.BONDS; - bank.BANK.RESERVES;

temp.RISK.WEIGHTED.ASSETS = temp.SUM.PENDING.TO.BE.PAID (from m. 55) x RISK.WEIGHTS
temp.EQUITY.TIER.1 = bank.EQUITY}
if temp.RISK. WEIGHTED.ASSETS =!0 then

- temp.EQUITY.TIER.1
temp.CAR.BASEL.IIT = o a1 S WEIGHTED.ASSETS

else

temp.CAR.BASEL.III = temp.EQUITY.TIER.1
end
temp=0

»3 X temp.APPROX.CASH

temp = (temp.SUM.LOANS.GRANTED.CORRECTED+bank.BONDS;+ bank.BANK.RESERVES; + ¢3 X temp. APPROX.CASHy)

if temp.PENDING.TO.BE.PAID /=0 then
_ temp.EQUITY.TIER1
temp.BANK.LR = ¢ 5 ENDING.TO.BE.PAID (from m. 55)

else
| temp.EQUITY.TIER1
end

temp.HQLA = bank.RESERVES; 4 temp.APPOX.CASH + min[0.85 X bank.BONDS;;0.75 X (bank.RESERVES;+ temp.APPROX.CASH)]

temp.EXP.CASH.OUTFLOW = ¢4 + ¢5xbank.BANK.DEPOSITS; + ¢gXtemp.LIQ.DEM.TO.CB
temp.EXP.CASH.INFLOW = o7 — pg + ¢g X temp.APPROX.CASH + ¢10x bank.BONDS; + ¢11
X bank.BANK.RESERVES;

temp.NCOF = temp.EXP.CASH.OUTFLOW - temp.EXP.CASH.INFLOW

if temp. NCOF>0 then

. _ temp.HQLA
temp BANK.LCR = {cbrmsn
else
temp.BANK.LCR =91, R.min
show the warning: ‘temp.BANK.LCR set artificially to LCR.min, expected outflows are equal to expected inflows!’
end

/*Supply side decisions*/
compute supply taking into account the regulatory requirements
if Yomin.c.req. >0 then

if temp.CAR.BASEL.IIL > @pin . c.req. then

eq
bank. EQUITY
temp.SUPPLY.TOTAL = % temp.SUM.PENDING.TO.BE.PAID
Pmin.c.req.
else
temp.SUPPLY.TOTAL=0

bank.BANK.DEFAULT; = 0.5

end

else

‘ set the value of @, ipn c.req. 2t random between (0.02; 0.04) and update temp.SUPPLY.TOTAL as in if statement above
end
check the liquidity requirement
if temp. BANK.LCR < ‘f’LCR in X bank. BANK.DEPOSITS; then

| bank.DEPOSITS; + = temp LIQUIDITY.DEMAND.CB
else

| nothing changes
end

check the laverage ratio requirement
if temp. BANK.LR <¢13 then
| nothing changes
else
temp.SUPPLY.TOTAL=0
bank.BANK.DEFAULT; = 0.5
end
for each bank do
if 1 >0 && pog >0 p3 >0 &&py >0 && pus >0t

temp.NPL.FIRM.INV

if bank.SUPPLY.CONS.LOANS; >0 then

‘ temp.RATIO.(1).FOR.SUPPLY.CONS.LOANS — temp.SUM.FOR.RATIO.CONS.LOANS

bank.SUPPLY.CONS.LOANS;

else
|  temp.RATIO.(1).FOR.SUPPLY.CONS.LOANS = temp.SUM.FOR.RATIO.CONS.LOANS
end
if bank.SUPPLY.RE.H.LOANS; then
_ temp.SUM.FOR.RATIO.RE.H.LOANS
‘ temp.RATIO.(2).FOR.SUPPLY.RE.H.LOANS = bank.SUPPLY .RE.H.LOANS,

else

| temp.RATIO.(2).FOR.SUPPLY.RE.H.LOANS = temp.SUM.FOR.RATIO.RE.H.LOANS
end
if bank.SUPPLY.RE.NH.LOANS; >0 then

temp.SUM.FOR.RATIO.Q.BUY.LOANS = bank.BANK.Q.BUY.LOANS; + bank.REV.Q.BUY.LOANS;

temp.SUM.FOR.RATIO.RE.NH.LOANS

‘ temp.RATIO.(3).FOR.SUPPLY.RE.NH.LOANS = bank.SUPPLY RE.NH.LOANS,

else

| temp.RATIO.(3).FOR.SUPPLY.RE.NH.LOANS = temp.SUM.FOR.RATIO.RE.NH.LOANS
end
if bank.SUPPLY.FIRM.INV.LOANSy >0 then

temp.SUM.FOR.RATIO.FIRM.INV.LOANS

‘ temp.RATIO.(4).FOR.SUPPLY.FIRM.INV.LOANS =

else

end
if bank.SUPPLY.Q.BUY.LOANSy >0 then

bank.SUPPLY.FIRM.INV.LOANS

| temp.RATIO.(4).FOR.SUPPLY.FIRM.INV.LOANS = temp.SUM.FOR.RATIO.FIRM.INV.LOANS

temp.SUM.FOR.RATIO.Q.BUY.LOANS

‘ temp.RATIO.(5).FOR.SUPPLY.Q.BUY.LOANS = bank.SUPPLY.Q.BUY .LOANS,

else

| temp.RATIO.(5).FOR.SUPPLY.Q.BUY.LOANS = temp.SUM.FOR.RATIO.Q.BUY.LOANS
end
order types of loans from the most profitable to the less profitable

assign the corresponding values of {u1, uo, u3, Ha, 15}
temp.SUPPLY.PRIORITIES.i =u,; X temp.SUPPLY.TOTAL
temp.SUPPLY.PRIORITIES.j =u; X temp.SUPPLY.TOTAL
temp.SUPPLY.PRIORITIES.k =4}, X temp.SUPPLY.TOTAL
temp.SUPPLY.PRIORITIES.l =4; X temp.SUPPLY.TOTAL
temp.SUPPLY.PRIORITIES.m =uy, X temp.SUPPLY.TOTAL
bank.SUPPLY.CONS.LOANS; = temp.SUPPLY.PRIORITIES.i
bank.SUPPLY.RE.H.LOANS;= temp.SUPPLY.PRIORITIES.j79
bank.SUPPLY.RE.NH.LOANS; = temp.SUPPLY.PRIORITIES.k
bank.SUPPLY.FIRM.INV.LOANS; = temp.SUPPLY.PRORITIES.]
bank.SUPPLY.Q.BUY.LOANS; = temp.SUPPLY.PRORITIES.m

i

else
Go to Supply side decisions.v.2

end

temp. SUM FOR. RATIOBCONS LOANS = bank. SUPI’LY CONS LOANS; + bank.REV.CONS.LOANS; — temp.NPL.CONS.LOANS
temp.SUM.FOR.RATIO.RE.H.LOANS = bank.SUPPLY.RE.H.LOANS; + bank.REV.RE.H.LOANS; — temp.NPL.RE.H
temp.SUM.FOR.RATIO.RE.NH.LOANS = bank.SUPPLY.RE.NH.LOANS; + bank.REV.RE.NH.LOANS; — temp.NPL.RE.NH
temp.SUM.FOR.RATIO.FIRM.INV.LOANS = bank.SUPPLY.FIRM.INV.LOANS; 4 bank.REV.FIRM.INV.LOANS; —

temp.NPL.Q.BUY



Supply side decisions.v.2

temp.SUM.FOR.RATIO.CONS.LOANS = bank.SUPPLY.CONS.LOANS; + bank.REV.CONS.LOANS; — temp.NPL.CONS.LOANS
temp.SUM.FOR.RATIO.RE.H.LOANS = bank.SUPPLY.RE.H.LOANS; + bank.REV.RE.H.LOANS; — temp.NPL.RE.H
temp.SUM.FOR.RATIO.RE.NH.LOANS = bank.SUPPLY.RE.NH.LOANS; + bank.REV.RE.NH.LOANS; — temp.NPL.RE.NH
temp.SUM.FOR.RATIO.FIRM.INV.LOANS = bank.SUPPLY.FIRM.INV.LOANS; + bank.REV.FIRM.INV.LOANS; -~ temp.NPL.FIRM.INV
temp.SUM.FOR.RATIO.Q.BUY.LOANS = bank.BANK.Q.BUY.LOANS; + bank.REV.Q.BUY.LOANS; - temp.NPL.Q.BUY

if bank.SUPPLY.CONS.LOANSy >0 then

temp.RATIO.1.FOR.SUPPLY.CONS.LOANS = temp.SUM FOR.RATIO.CONS LOANS

bank.SUPPLY.CONS.LOANS,;

else
| temp.RATIO.1.FOR.SUPPLY.CONS.LOANS = temp.SUM.FOR.RATIO.CONS.LOANS
end
if bank.SUPPLY.RE.H.LOANS; >0 then
_ temp.SUM.FOR.RATIO.RE.H.LOANS
temp.RATIO.2. FOR.SUPPLY.RE.H.LOANS = bank SUPPLY RE.H.LOANS;

else
| temp.RATIO.2.FOR.SUPPLY.RE.H.LOANS = temp.SUM.FOR.RATIO.RE.H.LOANS
end
if bank.SUPPLY.RE.NH.LOANS{>0 then
_ temp.SUM.FOR.RATIO.RE.NH.LOANS
temp.RATIO.3.FOR.SUPPLY.RE.NH.LOANS = bank.SUPPLY . RE.NH.LOANS;

else
| temp.RATIO.3.FOR.SUPPLY.RE.NH.LOANS =temp.SUM.FOR.RATIO.RE.NH.LOANS
end
if bank.SUPPLY.FIRM.INV.LOANS;>0 then
_ temp.SUM.FOR.RATIO.FIRM.INV.LOANS
temp.RATIO.4.FOR.SUPPLY.FIRM.INV.LOANS = bank.SUPPLY . FIRM.INV.LOANS,

else

|  temp.RATIO.4.FOR.SUPPLY.FIRM.INV.LOANS = temp.SUM.FOR.RATIO.FIRM.INV.LOANS
end
if bank.SUPPLY.Q.BUY.LOANS; then
N _ temp.SUM.FOR.RATIO.Q.BUY.LOANS
temp.RATIO.5.FOR.SUPPLY.Q.BUY.LOANS = bank.SUPPLY.Q.BUY.LOANS;

else

| temp.RATIO.5.FOR.SUPPLY.Q.BUY.LOANS = temp.SUM.FOR.RATIO.Q.BUY.LOANS
end
order above temporal ratios (1-5) from the highest to the lowest

assign corresponding u;
assign the exact value of p from the interval such that:
cach p; < 35% && py + po +p3 +pg +ps =1
&& pg € (0.35,0.3) &&
13 € (ng, p2 — 0.06) &&
5 € (13, p3 — 0.06) &&
n1 € (4, p5) &&
po € (0.30;0.35] &&
p3 € (ng — 0.06; pug) &&
€ (n3 — 0.06; pu3) &&
n1 € (us — 0.06, pu5) &&
and py to fulfill the requirement:&&

H5

p1+p2+p3 +pgt+ps =1

/*see example in the explanation of pseudocodes*/

multiply each p and temp.SUPPLY.TOTAL to obtain bank.SUPPLY.CONS.LOANS;, bank.RE.H.LOANS;, bank.RE.NH.LOANS,,
bank.FIRM.INV.LOANS;, bank.Q.BUY.LOANS,

73



Data: BIS

Result: Interest rates (58)

for each bank do

/*compute interest rates */

temp.NO.OF.INDIVIDUALS = 0
temp.PERC1.SUM = 0
temp.PERC2.SUM
temp.PERC3.SUM
temp.PERC4.SUM
temp.PERC.PERC.
temp.PERC1.AVE
temp.PERC2.AVE
temp.PERC3.AVE
temp.PERC4.AVE
temp.PERC.PERC.
temp.ALL.DEPOSITS.IND = 0
temp.ALL.LIQ.ASSETS.EST = 0

@
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- temp.ALL.DEPOSITS.IND
temp . SCALING.PARAM = (o - S EBOSITS. IND +temp. ALL LIQ.ASSETS EST)

for all individuals do
sum the number of individuals in the database
temp.NO.OF.INDIVIDUALS ++

sum all deposits of individuals

temp.ALL.DEPOSITS.IND + = ind.DEPOSITS;

check the values of perception indicators ind.PERC.14, ind.PERC.2¢, ind.PERC.3¢, ind.PERC.44, ind. PERC.PERCy
temp.PERC1.SUM + = ind.PERC.1;

temp.PERC2.SUM + ind. PERC.24

temp.PERC3.SUM + ind. PERC.3¢

temp.PERC4.SUM + = ind.PERC.44

temp.PERC.PERC.SUM + = ind. PERC.PERC4

end
all values of all indicators for all individuals are equal 0 (temp. PERC1.SUM=0, temp.PERC2.SUM=0, temp.PERC3.SUM = 0, temp. PERC4.SUM = 0,

temp. PERC.PERC.SUM = 0) then
interest rates bank.IR.FIRM.INV.LOANS;, bank.IR.RE.H.LOANS;, bank.IR.RE.NH.LOANS;, bank.IR.CONS.LOANS;

=

bank.IR.DEPOSITS; do not change, do not differ from the ones in the database

(program upload data about interest rates from the database)
else
compute new value of general perception on the market and sum up to bank.WIBID3M
if temp.NO.OF.INDIVIDUALS>0 then
_ temp.PERC1.SUM
temp. PERCLAVE = QG OF.INDIVIDUALS

_ temp.PERC2.SUM
temp.PERC2.AVE = 0 GF INDIVIDUALS

B temp.PERC3.SUM
temp.PERC3.AVE = o005 OF.INDIVIDUALS

_ temp.PERC4.SUM
temp.PERC4.AVE = o0 GF.INDIVIDUALS

else
temp.PERC1.AVE=0, temp.PERC2.AVE =0, temp.PERC3.AVE=0, temp.PERC4.AVE =0

I
end
bank.IR.CONS.LOANS; = bank. WIBOR3M; + temp.PERC1.AVE
bank.IR.RE.H.LOANS; = bank. WIBOR3M; + temp.PERC2.AVE
bank.IR.RE.NH.LOANS; = bank.WIBOR3M; + temp.PERC3.AVE
bank.IR.FIRM.INV.LOANS; = bank. WIBOR3M; + temp.PERC4.AVE
for all individuals do

update the values of ind.PERC1, ind.PERC2¢, ind.PERC3;, ind.PERC4;, ind. PERC.PERC¢
ind.PERC1; = rndm(0.0001,0.001) + rndm(0.0001,0.001) X temp.NPL.RATIO.CONS X1
ind. PERC2; = rndm(0.0001,0.001) + rndm(0.0001,0.001) X temp.NPL.RATIO.RE xg

ind. PERC3; = rndm(0.0001,0.001) + rndm(0.0001,0.001) X temp.NPL.RATIO.RE.NH X3
ind. PERC4; = rndm(0.0001,0.001) 4 rndm(0.0001,0.001) X temp.NPL.RATIO.FIRM.INV X4

ind. PERC.PERC; = rndm(0.0001,0.001) + rndm(0.0001,0.001) X ind.DEFAULT.IND; X5

end

end

temp.NO.OF.ESTABLISHMENTS = 0

temp.PERC.EST.SUM = 0

temp.PERC.PERC.EST.SUM =0

temp.PERC.EST.AVE = 0

temp.PERC.PERC.AVE = 0

for all establishments do

temp.NO.OF.ESTABLISHMENTS ++

check the values of perception indicators est. PERC.EST¢, est. PERC.PERC.EST

temp.PERC.EST.SUM + = est.PERC.EST,

temp.PERC.PERC.EST.SUM + = est. PERC.PERC.EST}

end

f all values of all indicators for all blish ts are equal 0 (temp. PERC.EST.SUM = 0, temp.PERC.PERC.EST.SUM = 0) then
interest rates bank.IR.DEPOSITS;, bank.Q.BUY.EST; do not change, do not differ from the ones in the database

else
if temp.NO.OF.ESTABLISHMENTS>0 then
_ temp.PERC.EST.SUM
temp.PERC.EST.AVE = o005 GF. ESTABLISHMENTS
_ temp. PERC.PERC.EST.SUM
temp.PERC.PERC.AVE = o 5 GF. ESTABLISHMENT
else
temp.PERC.EST.AVE = 0
temp.PERC.PERC.AVE =0
end
bank.IR.Q.BUY.EST.LOANS; = bank. WIBOR3M; + temp.PERC.EST.AVE

bank.IR.DEPOSITS; = bank.WIBID3; + (1-temp.SCALING.PARAM) X temp.PERC.PERC.EST.AVE + temp.SCALING.PARAM X

X temp.PERC.PERC.AVE

for all establishments do
update the values of est. PERC.EST; and est. PERC.PERC.EST}
est. PERC.EST; = rndm(0.0001,0.001) + rndm(0.0001,0.001) X temp.NPL.RATIO.Q.BUY X1g
est. PERC.PERC.EST; = rndm(0.0001,0.001) + rndm(0.0001,0.001) X ind.DEFAULT.EST{ X7

end

end



