
Appendix B - The complete model

I. Household sector

Y D = GDPH +WB − τH + INTH + TH +ANNH (A1)

ANNH = DIVH + PROPH (A2)

GDPH = βH ·GDP (A3)

WB = ωT ·GDP (A4)

ωL =
INTH +ANNH +WB · (1− ωS)

GDP
(A5)

τH = θH ·WB−1 (A6)

INTH = INTRECV
H − INTPAID

H (A7)

INTRECV
H = ιH1,0 + ιH1,1 · INTRECV

H,−1 + ιH1,2 · rBA + ιH1,3 · rBA,−1 + ιH1,4 ·BH+

+ ιH1,5 ·BH,−1 + ιH1,6 ·BH · rBA + ιH1,7 ·BH,−1 · rBA,−1

(A8)

INTPAID
H = ιH2,0 + ιH2,1 · INTPAID

H,−1 + ιH2,2 · rECB + ιH2,3 · rECB,−1 + ιH2,4 · LH+

+ ιH2,5 · LH,−1 + ιH2,6 · LH · rECB + ιH2,7 · LH,−1 · rECB,−1

(A9)

TH = αH,T ·WB−1 (A10)

PROPH = αH,P ·WB−1 (A11)

CH = c0 + c1 · E(Y D) + c2 ·NWH,−1 + c3 · CH,−1 (A12)

NWH = NWH,−1 + Y DH − CONSH − INVH +NFUNDSH + CGH (A13)

CGH = ∆pH ·
HOUSEH,−1

pH,−1
+∆pB ·

BH,−1

pB,−1
+∆pV ·

VH,−1

pV,−1
+ CGRES

H (A14)

CGRES
H = CGH · (1 + σH

CG) (A15)

NFWH = NWH −HOUSEH + LH (A16)

HOUSEH = (1− δ1H) ·HOUSEH,−1 + (1− δ2H · INVH) (A17)

rV = v1 · rV,−1 + v2 ·
∆pV

pV,−1
(A18)

VH

E(NFWH)
= λH1,0 + λH1,1 · E(rV ) + λH1,2 ·

E(Y DH)

E(NFWH)
+ λH1,3 · E(rBA) (A19)

BH

E(NFWH)
= λH2,0 + λH2,1 · E(rV ) + λH2,2 ·

E(Y DH)

E(NFWH)
+ λH2,3 · E(rBA) (A20)

DH

E(NFWH)
= λH3,0 + λH3,1 · E(rV ) + λH3,2 ·

E(Y DH)

E(NFWH)
+ λH3,3 · E(rBA) (A21)

OFINH

E(NFWH)
= λH4,0 + λH4,1 · E(rV ) + λH4,2 ·

E(Y DH)

E(NFWH)
+ λH4,3 · E(rBA)
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OFINH = NFWH −DH − VH −BH (A22)

LH = LH,−1 + ϕ1 · Y D−1 + ϕ2 ·HOUSEH,−1 + ϕ3 · INVH,−1 (A23)

INVH = ϑ1 · INVH,−1 + ϑ2 · LH,−1 + ϑ3 ·HOUSEH,−1+

+ ϑ4 · Y DH,−1 + ϑ5 · E(rH)
(A24)

rH =
∆PROPH

PROPH,−1
(A25)

NLH = Y D +NFUNDSH − CONSH − INVH (A26)

NFUNDSH = αH,FU · Y DH,−1 (A27)

II. Non-financial corporations

GDP = Y − CONSINT + τNET
P (A28)

GDPF = βF ·GDP (A29)

CONSINT = cINT · Y (A30)

K = K−1 · (1 + gK) (A31)

INV = K−1 · (gK + δK) (A32)

gK = γY + γU · E
(
Y

K

)
+ γΠ · E

(
ΠF

K

)
− γZ · rZ − γR · rL,F (A33)

INVF = δF · INV (A34)

DF = (1 + ηF ) ·DF,−1 ·
GDP

GDP−1
(A35)

YAD = CONSH + CONSG + INV + CONSINT+

+ EXP − IMP − τNET
T

(A36)

Y = YAD (A37)

Yn = min(Y L
n , Y

K
n ) (A38)

log(Y L
n ) = νL0 + νL1 · log(N) + νL2 · t

log(Y K
n ) = νK0 + νK1 · log(K) + νK2 · t

gn = d(log(Yn))

pY = πY
1 · pY,−1 + πY

2 · (Yn − Y ) + πY
3 ·

WB

GDP
+ πY

4 ·NER (A39)

pK = πK
1 · pK,−1 + πK

2 ·
GDP

K
+ πK

3 ·
WB

GDP
+ πK

4 ·NER (A40)
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gPROD = ρ1 + ρ2 · d
(
log(INVF )

)
+ ρ3 · d

(
log(EXP )

)
+

+ ρ4 · d
(
log(CONSG)

) (A41)

PRODL = PRODL,−1 · (1 + gPROD) (A42)

N =
Y

PROD
(A43)

IMP = IMP−1 · exp
(
µ1 + µ2 · ln

( Y

Y−1

)
+ µ3 · (NER−NER−1)

)
(A44)

ΠF = GDPF − (WB −WBOTHER)− τF + TF+

+ INTF +NFUNDSF + PROPF
(A45)

Ω = 1− ωL (A46)

INTF = rD,−1 ·DF,−1 − rL,F · LF,−1 − rBA · (BF,−1 −BG,F,−1)+

+ INTRES
F

(A47)

WBOTHER = ωO ·WB (A48)

ΠFU = sF ·ΠF (A49)

DIVF = (1− sF ) ·ΠF (A50)

τF = θF ·
(
GDPF,−1 − (WB−1 −WBOTHER,−1)− INTF,−1 −NFUNDSF,−1 − PROPF,−1

)
(A51)

NFUNDSF = αF,FU ·ΠF,−1 (A52)

PROPF = αF,O ·ΠF,−1 (A53)

vF = vF,−1 + ψ ·
INVF,−1

pV,−1
(A54)

pV =
VF

vF
(A55)

LF = LF,−1 −NLF −NPL− pV ·∆vF (A56)

NPL = ξF · ξB · LF,−1 (A57)

NLF = ΠFU − INVF (A58)

Y DF = ΠFU −NFUNDSF (A59)

NWF = NWF,−1 + Y DF − INVF +NFUNDSF + CGF (A60)

CGF = σF
CG ·NWF,−1 (A61)

NFWF = NWF −HOUSEF + LF + VF +BF −BG,F (A62)

HOUSEF = νH,F ·NWF (A63)

OFINF = DF + VF − LF +BF −BG,F −NWF +HOUSEF (A64)
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III. Government sector

NLG = GOVREV −GOVSP − INTG (A65)

INTG = rBA,−1 ·BG,−1 + INTRES
G (A66)

GOVSP = CONSG + INVG + TTOT +NFUNDSG (A67)

GOVREV = GDPG −WBG + τTOT + PROPG +DIVG (A68)

CONSG = αC
G ·GDP + ζG (A69)

INVG = αI
G ·GDP (A70)

WBG = ωG ·GDP (A71)

VG = αV
G ·GDP (A72)

τTOT = τH + τF + τB + τRoW (A73)

TTOT = TH + TF + TB + TRoW (A74)

GDPG = βG ·GDP (A75)

PROPG = αP
G ·GDP (A76)

NFUNDSG = αFU
G ·GDP (A77)

bG = bG,−1 −
−NLG

pB,−1
+
BOT−1

pB,−1
(A78)

pB =
BG

bG
(A79)

BOT = pB,−1 ·∆bG −
(
BG −BG,−1 ·

pB

pB,−1

)
(A80)

τNET
TOT = θTOT · Y (A81)

LG = NWG · ηGL (A82)

DG = NWG · ηGD (A83)

NWG = NWG,−1 +NLG + CGG (A84)

CGG = σG
CG ·NWG,−1 (A85)

OFING = NWG −DG − VG + LG −BG (A86)

DEBG =
−NWG

GDP

DEFG =
−NLG

GDP
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IV. Banks and financial intermediaries

GDPB = βB ·GDP (A87)

ΠB = GDPB −WBB − τB + TB +DIVB+

+ PROPB + INTB +NFUNDSB
(A88)

NLB = ΠB −DIVB − INVB (A89)

WBB = ωB ·GDP (A90)

τB = θB ·ΠB,−1 (A91)

TB = αT
B ·ΠB,−1 (A92)

PROPB = αP
B ·ΠB (A93)

NFUNDSB = αFU
B ·ΠB (A94)

INTB =
(
INTPAID

H + (−INTF )
)
+ INTRES

B (A95)

INVB = αINV
B · INV (A96)

NWB = NWB,−1 +ΠB − INVB + CGB (A97)

CGB = σB
CG ·NWB,−1 (A98)

LB = LH + LF + LG − LRoW (A99)

DB = DH +DF +DG +DRoW (A100)

NFWB = NWB −HOUSEB (A101)

HOUSEB = νH,B ·NWB (A102)

V PUR
B

E(NFWB)
= λB1,0 + λB1,1 · E(rV ) + λB1,2 ·ΠB + λB1,3 · E(rBA) (A103)

BB

E(NFWB)
= λB2,0 + λB2,1 · E(rV ) + λB2,2 ·ΠB + λB2,3 · E(rBA) (A104)

OFINB = DB + VB − LB +BB −NWB +HOUSEB (A105)

V. Foreign sector

GDPRoW = GDP − (GDPH +GDPF +GDPG +GDPB) (A106)

NLRoW = −(NLH +NLF +NLG +NLB) (A107)

LRoW = Φ1
L · LRoW,−1 +Φ2

L · rECB,−1 +Φ3
L ·GDPRoW,−1+

+Φ4
L ·NER+Φ5

L · (IMP−1 + EXP−1) + Φ6
L · (IMP−1 − EXP−1)

(A108)
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DRoW = Φ1
D · LRoW,−1 +Φ2

D ·GDPRoW,−1 +Φ3
D · (IMP−1 + EXP−1)+

+ Φ4
D · (IMP−1 − EXP−1) + Φ5

D · rBA,−1 +Φ6
D ·GDP−1

(A109)

EXP = µX1 · EXP−1 + µX2 · d(PRODL) + µX3 · d(IMP ) + µX4 · d(NER) (A110)

BRoW = Φ1
RoW · rZ +Φ2

RoW · rECB +Φ3
RoW · rBA +Φ4

RoW ·NER+Φ5
RoW · rV (A111)

VRoW = VH + VG − (VF + VB) (A112)

INTRoW = INTH + INTB − (INTF + INTG) (A113)

TRoW = αT
RoW ·GDP (A114)

τRoW = θRoW ·GDP (A115)

VI. Cross-sector holdings and payments

VI.1 Equity & shares issued by NFCs

VF = VF,H + VF,G + VF,B (A116)

VF,B = χF · V PUR
B (A117)

VF,H = χF · VH (A118)

VF,G = χF · VG (A119)

Note: χF = % of NFC equity to total equity.

VI.2 Equity & shares issued by financial sector

VB = V PUR
B − V ISS

B (A120)

V ISS
B = VB,H + VB,G (A121)

VB,H = χB · VH (A122)

VB,G = χB · VG (A123)

Note: χB = % of financial sector’s equity to total equity.

VI.3 Equity & shares issued by foreign sector

VROW,H = (1− χF − χB) · VH (A124)

VROW,G = (1− χF − χB) · VG (A125)

VROW,B = χB · VROW (A126)
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VI.4 Total equity & shares issues

VTOT = VF + V ISS
B + VROW (A127)

VI.5 Dividends received by households

DIVH = DIVTOT −DIVF,G −DIVF,B −DIVF,ROW (A128)

DIVTOT = DIVF + (−DIV PAID
B ) + (−DIV PAID

ROW ) (A129)

DIVF,H = DIVF −DIVF,G −DIVF,B −DIVF,ROW (A130)

DIVB,H = −DIV PAID
B −DIVB,ROW (A131)

DIVROW,H = −δDIV
ROW ·DIVH (A132)

Note: δDIV
ROW = % of of total dividends paid by foreign sector.

VI.6 Dividends received by government

DIVG = ϵG ·
VG

VTOT
(A133)

DIVF,G = δDIV
F ·DIVG (A134)

DIVROW,G = δDIV
ROW ·DIVG (A135)

DIVB,G = δDIV
B ·DIVG (A136)

Note: δDIV
F = % of of total dividends paid by NFCs; δDIV

B = % paid by financial sector.

VI.7 Dividends received by financial sector

DIV RECV
B = ϵB ·DIVTOT ·

V PUR
B

VTOT
(A137)

DIVF,B = δDIV
F ·DIV RECV

B (A138)

DIVROW,B = δDIV
ROW ·DIV RECV

B (A139)

DIV PAID
B = (1− sB) ·ΠB (A140)

DIVB = DIV RECV
B +DIV PAID

B (A141)

Note: ϵB = correction coefficient for dividends received by financial sector.

VI.8 Dividends received by foreign sector

DIV RECV
ROW = ϵROW ·DIVTOT ·

V PUR
ROW

VTOT
(A142)

V PUR
ROW = VROW for VROW > 0 (A143)

DIVF,ROW = δDIV
F ·DIV RECV

ROW (A144)
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DIVB,ROW = δDIV
B ·DIV RECV

ROW (A145)

DIV PAID
ROW = DIVROW,H +DIVROW,G +DIVROW,B (A146)

DIVROW = DIV PAID
ROW +DIV RECV

ROW (A147)

Note: ϵROW = correction coefficient for dividends received by foreign sector.

VI.9 Securities demanded by NFCs

BF = BF,B +BF,H +BF,ROW (A148)

BF,B = ρF ·BB (A149)

BF,H = ρF ·BH (A150)

BF,ROW = ρF ·BROW (A151)

Note: ρF = percentage of NFC securities to total securities.

VI.10 Securities issued by government sector

BG = BG,H +BG,ROW +BG,B +BG,F (A152)

BG,H = BH · (1− ρF ) (A153)

BG,ROW = (1− ρF ) ·BROW (A154)

BG,B = (1− ρF ) ·BB (A155)

BG,F = ρGF ·BG (A156)

Note: ρFG = net percentage of T-bonds purchased by NFCs.

VI.11 Interests paid by NFCs

INTF,H = INTH · ιF (A157)

INTF,B = INTB · ιF (A158)

INTF,ROW = INTROW · ιF (A159)

Note: ιF = percentage of interest payments made by NFCs to total interests.

VI.12 Interests paid by government

INTG,B = INTB − INTF,B (A160)

INTG,H = INTH − INTF,H (A161)

INTG,ROW = INTROW − INTF,ROW (A162)
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VII. Central bank stance and interest rates

rECB = r̄ECB

NER = ¯NER

rZ = r̄Z

rL,F = rECB + µL,F (A163)

rBA = rZ · (1 + µA) (A164)

µA =
SPREADA

rZ
(A165)
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