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NetLogo (v 3.1.4) Code
(RC Model 8.4.4)

globals

[ seed-number time bankrupt acc-bankrupt consumption-ag consumption-md net-
income-md wealth-ag net-income-ag net-worth-md net-worth-ag var-c var-y var-nw total-
debt total-amount-due total-surplus total-deficit total-payment total-interest-due
loan-share total-wealth total-net-worth total-interest-payment total-interest-past-due
total-markup-payment total-markup-past-due loan-funds z-funds in-flow z-share
eligible-deficit total-loan out-flow acc-c-wealth total-principal-payment total-acc-—
loan wealth-md wealth-ma var-w consumption-gap net-income-gap net-worth-gap total-acc-
surplus total-acc-payment total-acc-principal-payment total-acc-markup-payment total-
acc-interest-payment capital total-cash total-credit total-a-share total-c-share
factor total-c-wealth total-net-wealth total-fresh-surplus total-donation total-
charity ]

patches-own

[ probability consumption income mean-income net-income p-income wealth
donation class debt amount-due interest-c past-due interest-due interest-payment
interest-past-due interest-share markup-payment markup-due markup-share markup-c
markup-past-due credit surplus net-surplus loan default donor surplus-share c-1 c-2
c-star avg-consumption payment interest-d installment-due principal-payment deficit
net-worth gap charity d mpc mpc-w net-wealth principal-debt markup-debt interest-debt
gross-debt no-of-loans acc-payment acc-loan acc-interest-payment acc-markup-payment
acc-principal-payment acc-surplus acc-past-due c-share a-share net-share adj-share c-
wealth adj-wealth fresh-surplus limit-loan ]

to setup
ca
set-random-seed
setup-patches
end

to set-random-seed
ifelse fix-random-seed
[ let input-seed-number user-input "Type a seed number"
set seed-number read-from-string input-seed-number
random-seed seed-number
[ set seed-number new-seed ]
print "Seed number = " + seed-number
print "Start at " + date-and-time
end

to setup-patches
random-seed seed-number
ask patches [
set mean-income avg-income + (random (2 * std-avg-income * avg-income)) - (std-
avg-income * avg-income)
set mpc income-propensity + (random-float (2 * std-mpc * income-propensity)) -
(std-mpc * income-propensity)
if mpc >= 1 [set mpc .99]
set mpc-w wealth-propensity + (random-float (2 * std-mpc-w * wealth-propensity)
- (std-mpc-w * wealth-propensity)
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set consumption mpc * mean-income
set pcolor scale-color brown (consumption) 1 139
set d relativity + (random-float (2 * std-r * relativity) ) - (std-r *
relativity)
if d >= 1 [set d .9]
;set up shares
set surplus 10
set acc-surplus surplus
set default 0
set limit-loan false
]
set capital sum values-from patches [acc-surplus]
random-seed seed-number
end

to set-consumption
ask patches [
if default = 0 [
ifelse gap >= 0
[ set consumption c-star
set loan 0
set charity 0 ]

;else, if gap < 0, then:

[ ifelse net-worth < net-worth-ag
set charity z-share * deficit
set donation 0 ]

[ set charity 0 ]; end of second ifesle
set loan loan-share * (deficit - charity)
set consumption (p-income + loan + charity) ]; end of first else.
; check markup condition
if limit-loan = true

[ set loan 0
set consumption (p-income + charity)
set limit-loan false ]
set pcolor scale-color brown (consumption) 1 139

11

to generate-income
ask patches [
if default = 0
[ set income abs( random-normal mean-income (std * mean-income) )
set net-income ( income + interest-c + markup-c - amount-due )
ifelse net-income < 0
[ set past-due abs (net-income)

set payment amount-due - past-due
1
set payment amount-due
set past-due 0 ]
set p-income max (list net-income 0)

to cal-payments
ask patches [

set interest-payment interest-share * payment
set interest-past-due interest-share * past-due
set markup-payment markup-share * payment
set markup-past-due markup-share * past-due
set principal-payment payment - interest-payment - markup-payment
set interest-c surplus-share * total-interest-payment
set markup-c surplus-share * total-markup-payment

]
set total-payment sum values-from patches [payment]
set total-principal-payment sum values-from patches [principal-payment]
set total-markup-payment sum values-from patches [markup-payment]
set total-interest-payment sum values-from patches [interest-payment]
set total-interest-past-due sum values-from patches [interest-past-due]
set total-markup-past-due sum values-from patches [markup-past-due]
set total-acc-payment total-acc-payment + total-payment
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set total-acc-principal-payment total-acc-principal-payment + total-principal-
payment

set total-acc-markup-payment total-acc-markup-payment + total-markup-payment

set total-acc-interest-payment total-acc-interest-payment + total-interest-payment
end

to cal-c-star
ask patches [
set avg-consumption mean values-from neighbors [consumption]
set ¢c-1 (1 - d) * ( (mpc * p-income) + (mpc-w * net-worth) )
set c¢c-2 d * avg-consumption
set c-star c-1 + c-2

1

to cal-deficit-surplus
ask patches [
if default = 0 [
set gap p-income - c-star
ifelse gap >= 0
[ set surplus gap
set deficit 0
]
[ set deficit abs (gap)
set surplus 0
]

set acc-surplus acc-surplus + surplus + fresh-surplus
1

set total-deficit sum values-from patches [deficit]

set total-surplus sum values-from patches [surplus]

set total-fresh-surplus sum values-from patches [fresh-surplus]
set in-flow in-flow + total-surplus + total-principal-payment
set capital capital + total-surplus + total-fresh-surplus

set out-flow out-flow + total-loan

to cal-donations
ask patches [
ifelse net-worth >= net-worth-ag
[ set donor 1

set donation (z / 1200) * net-worth
set charity 0 ]
set donation 0
ifelse deficit > 0

[ set donor -1 ]

[ set donor 0 ] ]

]

; calculate charity

set total-donation sum values-from patches [donation]

set total-charity sum values-from patches [charity]

set z-funds z-funds + total-donation - total-charity

set eligible-deficit sum values-from patches with [net-worth < net-worth-ag]
[deficit]

if eligible-deficit = 0 [set eligible-deficit 1]

set z-share z-funds / eligible-deficit

if z-share > 1 [set z-share 1]
end

to cal-loan-share
set loan-funds loan-funds + total-surplus + total-principal-payment - total-loan
if loan-funds < 0
[set loan-funds 0
user-message "negative loan-funds"]
set total-cash loan-funds ; identity
let total-deficit-1 max (list total-deficit 1)
set loan-share min (list (loan-funds / total-deficit-1) 1)
if allow-lending = false [ set loan-share 0 ]
end
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to cal-debt
ifm>0 [ set r 0]
if r >0 [ setmO0 ]
ask patches [
if default = 0 [
set principal-debt principal-debt + loan - principal-payment ;
if principal-debt < 0 [ set principal-debt 0]
set markup-debt markup-debt + (loan-period * ( m / 1200 ) * loan) - markup-
payment
if markup-debt < 0 [set markup-debt 0]
set interest-debt interest-debt + (loan-period * ( r / 1200 ) * debt) -
interest-payment
if interest-debt < 0 [set interest-debt 0]
set gross-debt principal-debt + interest-debt + markup-debt
set debt principal-debt + markup-past-due + interest-past-due
if debt < 0 [set debt 0]
set acc-payment acc-payment + payment
if (markup-debt > 0 and interest-debt > 0) [user-message "warning: m & r > 0"];
just to check

; calculate installment and interest:
set amount-due gross-debt / loan-period
set interest-due interest-debt / loan-period
set markup-due markup-debt / loan-period
let gross-debt-1 max (list gross-debt 1)
set interest-share interest-debt / gross-debt-1
set markup-share markup-debt / gross-debt-1
1 ; end of if
] ; end of ask.

set total-amount-due sum values-from patches [amount-due]
set total-debt sum values-from patches [debt]

set total-credit total-debt ; identity

set total-loan sum values-from patches [loan]

to cal-surplus-shares
ask patches [
if default = 0 [ set surplus-share acc-surplus / capital ]

)

to adjust-shares
if total-c-wealth > 0 [
ask patches [

set c-share c-wealth / total-wealth

set net-share (wealth - c-wealth) / total-wealth

ifelse c-wealth > 0
[ set a-share 0

set adj-share net-share ]

; else:
[ set a-share net-share ] ; end of else
1 ; end of ask

set total-a-share sum values-from patches [a-share]
set total-c-share sum values-from patches [c-share]
set factor (total-a-share + total-c-share) / total-a-share
ask patches [

if a-share > 0 [ set adj-share a-share * factor ]

set acc-surplus adj-share * capital

set surplus-share adj-share

1 ; end of ask

1 ; end of if total-c-wealth > 0

to cal-wealth
ask patches [
set wealth surplus-share * (total-cash + total-credit)
set net-wealth wealth - debt
set net-worth max (list (net-wealth - donation) 0)
set fresh-surplus 0
]
set total-wealth sum values-from patches [wealth]
set total-net-worth sum values-from patches [net-wealth]
end



to check-bankruptcy ;;patches-procedure
ask patches [
if default = 0 [
if amount-due > 2 * mean-income
[ ifelse net-worth > 0
[ set c-wealth debt
set debt 0
set principal-debt 0
set markup-debt 0
set interest-debt 0
]
; else, if net-worth <= 0
[ set c-wealth wealth
declare-bankruptcy ] ; end of else
] ; end of if amount-due > 2 * mean-income
] ; end of if default = 0
1 ; end of ask
end

to update-bankruptcy
ask patches [
if default > 0
[ ifelse default = delay-time + 1
[ set default 0
set income abs (random-normal mean-income std)
set consumption mpc * income
set fresh-surplus 10
set pcolor scale-color brown (consumption) 1 139
]
; else
[ declare-bankruptcy ] ; end of else
] ; end of if default > 0
1 ; end of ask

; update counting

let past-bankrupt bankrupt

set bankrupt count patches with [default > 0]

let d-bankrupt max (list (bankrupt - past-bankrupt) 0)
set acc-bankrupt acc-bankrupt + d-bankrupt

to check-markup-limit
if limit-amount-due = true [
ask patches [
if amount-due >= .5 * mean-income [
ifm >0
[ ifelse wealth > 0.1 * gross-debt
[ set c-wealth 0.1 * gross-debt
set principal-debt principal-debt - ( (1 - markup-share) * c-
wealth ) ; reduce principal-debt by its share
if principal-debt < 0 [set principal-debt 0]
set markup-debt markup-debt - ( markup-share * c-wealth ) ;
reduce markup-debt by its share
if markup-debt < 0 [set markup-debt 0]
;update debt
set debt principal-debt + markup-past-due
set limit-loan false

1

; else, if wealth <= 0.1 * gross-debt, then:
[ set limit-loan true ]
1 ; end of ifelse
1 1; end of ask.
] ; end of markup finance condition
end

to cal-c-wealth
set total-c-wealth sum values-from patches [c-wealth]
set acc-c-wealth acc-c-wealth + total-c-wealth

end

to update-loans
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ask patches [
set acc-loan acc-loan + loan
if loan > 0 [ set no-of-loans no-of-loans + 1]

1

to declare-bankruptcy
set default default + 1
set pcolor red
set debt 0
set principal-debt 0
set gross-debt 0
set markup-debt 0
set interest-debt 0
set consumption 0
set income 0
set net-income 0
set loan 0
set amount-due 0
set past-due 0
set interest-due 0
set interest-c 0
set interest-payment 0
set interest-past-due 0
set principal-payment 0
set markup-due 0
set markup-c 0
set markup-past-due 0
set markup-payment 0
set payment 0
set credit 0
set wealth 0
set net-wealth 0
set net-worth 0
set surplus 0
set deficit 0
set gap 0
set acc-surplus 0
set surplus-share 0
set fresh-surplus 0

to update-net-wealth
if total-c-wealth > 0 [

set total-debt sum values-from patches [debt]

set total-credit total-debt

ask patches [
set wealth surplus-share * (total-cash + total-credit)
set net-wealth wealth - debt
set net-worth max (list net-wealth 0)
set c-wealth 0
set net-share 0
set adj-share 0
]

set total-wealth sum values-from patches [wealth]

)

to decide-consumption
check-bankruptcy
check-markup-limit
cal-c-wealth
adjust-shares
update-net-wealth
update-bankruptcy
generate-income
cal-payments
cal-c-star
cal-deficit-surplus
cal-donations
cal-loan-share
set-consumption
update-loans
cal-debt



i =il

cal-surplus-shares
cal-wealth
end

to draw-lorenz-curve ; taken from Models Library of NetLogo
set-current-plot "Lorenz Curve"
clear-plot

;7 draw a straight line from lower left to upper right
set-current-plot-pen "equal"

plot 0

plot 100

set-current-plot-pen "lorenz"
set-plot-pen-interval 100 / 1225
plot 0O

let sorted-wealths sort values-from patches [wealth]
let total-wealth-g sum sorted-wealths

let wealth-sum-so-far 0

let index 0

;; now actually plot the Lorenz curve
repeat 1225 [

set wealth-sum-so-far (wealth-sum-so-far + item index sorted-wealths)
let wealth-dist (wealth-sum-so-far / total-wealth-g) * 100

plot wealth-dist

set index (index + 1)

]
end

to do-plots
set-current-plot "Income"
plot net-income-ag

set-current-plot "Consumption"”
set-current-plot-pen "default"
plot consumption-ag
set-current-plot-pen "max-consumption"
plot max values-from patches [consumption] / 2

set-current-plot "Surplus & Deficit"
set-current-plot-pen "surplus"
plot total-surplus / 1225
set-current-plot-pen "deficit"
plot total-deficit / 1225
set-current-plot-pen "p-pmt"
plot total-principal-payment / 1225
set-current-plot-pen "r/m pmt"
plot (total-interest-payment + total-markup-payment) / 1225

set-current-plot "Net-worth"
plot net-worth-ag

set-current-plot "Loan Supply"
plot loan-funds / 1225

draw-lorenz-curve

to cal-aggregates

set consumption-md median values-from patches [consumption]

set consumption-ag (mean values-from patches [consumption])

set consumption-gap (mean values-from patches with [consumption > consumption-
md] [consumption] - mean values-from patches with [consumption < consumption-
md] [consumption]) / consumption-md

set net-income-md median values-from patches [net-income]
set net-income-ag mean values-from patches [net-income]
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set net-income-gap (mean values-from patches with [net-income > net-income-
md] [net-income] - mean values-from patches with [net-income < net-income-md] [net-
income]) / net-income-md

set net-worth-md median values-from patches [net-worth]

set net-worth-ag mean values-from patches [net-worth]

set net-worth-gap (mean values-from patches with [net-worth > net-worth-md] [net-
worth] - mean values-from patches with [net-worth < net-worth-md] [net-worth]) / net-
worth-md

set wealth-md median values-from patches [wealth]
set wealth-ag mean values-from patches [wealth]

set var-c (standard-deviation values-from patches [consumption]) / consumption-
ag
set var-y (standard-deviation values-from patches [net-income]) / net-income-ag
set var-nw (standard-deviation values-from patches [net-worth]) / net-worth-ag
set var-w (standard-deviation values-from patches [wealth]) / wealth-ag
end
to go

set time time + 1
decide-consumption
cal-aggregates

do-plots
if time = set-time-end
[ print "End at " + date-and-time
stop ]
end
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