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A.O Notation:

Time
thT |T:{1,2,...T,...}

Industry/Producer
J € lino Ino ={1,2,...,3p

IO Commodities
IgICOM |COM:{1,2,...,35

Industry Inputs
i€||Np ||Np={1,2,...,35NC|,K,L}

NIPA PCE Commodities
nElpCE |pCE={1,2,...,3B

Purchasers of domestic output
ngBUY IBUY:{1!21"'13$!I!G1X}

Households
ke lpop

Nodes of production function
mE IPNODE IPNODE :.{EN, M,..... WP}
| £ IPNODEm |pNODEm|n Table 2.4

Nodes of consumption function

m £ ICNODE ICNODE :'{EN, FD,..... RS}
1 &£ ICNODEm |CNODEm|n Table 2.3

Nodes of investment function
mel INV [ INV — {ﬁxed, A ,mining}
i€ linvm linvim

Externalities
X & lext lext ={1,2,3,%

Vector of 1's
/

Transpose of matrix A
A

Diagonal matrix of a vector
Diag(v)
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A.1 Household Sector

Household first stage decision; Euler equation.
eq 1

Max z + ) (FJINEH o (A.1.1)

subject to

LH; +mis © PKF
WF = PKoKg + BGy + BFg + 3 ot MSG 23 ot the (A.1.2)

=M1+, 1|'|1+rS
s=1 s=1

where
misc= GTRAN+ (1 — tk)(GINT"¢ + YROW®®) —twW;_; - TLUMP - CR-TAXN

1
O F /NS _1l+r PRy

g0 (A.1.3)
%:t 1/Ntl|:| 1+p PFt
Household second stage decision, goods-leisure choice.
F: = F(CC, LEIS) Formulated with the price dual: (A.1.49)
VV(PCC, w'E, MF) = max F(CC, LEIS) s.t. MF=PCC.CC+W'E. LEIS
PFF PFF PFF
-lnw=aF"In—+3in——BFIn—— A.1l.5
NW=a IuE T2 R T E (A.1.5)
=o' InPFF +1InPFF'BF InPFF - In MF
In PFF = (PCC, wEY’
InPF =a" InPFF +1InPFF'BF In PFF (A.1.6)
= (af + 2 )InPFF +11n PFF'BF In PFF
1+expCuF(t-r1F) 2
OpcC.CC/MF O
SF= a™ +BF InPFF A.1.7
HyE LEigME B n A-L7)
O O
CC = SF, * MF/PCC (A.1.8)
MF = PF.F (A.1.9)

= PCC.CC+Ww'E. LEIS (A.10)



-202-

LS=LH -¢tLEIS (A.1.11)

WLH = (1-113) + Wy ELEIS

wLS
1-tl

m
Income and savings:

W; = PK;K; + BG; + BF; (A.1.12)
YF; = capital_income+ w;LH; + GTRAN - TLUMP; — twW;_; (A.1.13)

o 1-t2
Y; = capital income+ w;LS 1-qgm

i (A.1.14)

+ GTRAN - TLUMP; — twW,_;

capital_income= > cash flow; + PKD,KDy, +t,BH —t,ﬁ’PIIKht_l
i

+ (1-t9 (i BFi; - YROW®C + i; BG,_; — GINT{®°)
wherecash _flow; is (A.3.48); BH is (A.3.51).

S, = YF, - PF,F, - CR — TAXN + 6PII,12 (A.1.15)
= YF, - PCC,CC, - W;LH, - CR, - TAXN

=Y, - PCC,CC, - CR - TAXN

Household third stage decision, allocation of consumption goods:

NESTED STRUCTURE OF CONSUMPTION (A.1.16)
CC=CC(NEN NP NNP N, NSY) Commodity aggregate

NEN = NEN(Ng, NF&, Nyg, Njo) Energy

NFP = NFP( Ny, Ny, N3, No) Food agg.
NND = NNP(NCS NHA N, NNM) Non-durables
NSV = NSY(NHR NHS NTR NMP NSMy  services agg.

NFE = NFE (N5, Ng) Fuel and wood

NS = N°S(N,4, N5) Clothing and shoes

NHA = NHFACN; o, Npy) Household articles

NVM = NNM('N;3, Nig, Nis, Nig) Miscellaneous non-durables

NHR = NHR(N;7, Nay) Rental housing
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NHS = NHS(Nyg, Nog, Noo, Nog) Household services
NTR = NTR( Ny, Nog) Transportation
NMD = NMD(N,g, Ny7) Medical
NSM = NSM(NLg, NBS, NRS N3,) Miscellaneous services
NBS = NBS( N,g, N3p) Business services
NRS = NRS( N3, N3) Recreation

subscriptse | pcg

Dual oftop (m=1) tier consumption demands CC=CC(...) :

NV =a™ InPAL+ 2 In P B In P+ (1-InPAIB/) In My + In PPB 0 A

In PHL = (In PNEN, In PNFP, PNNP | PNK | PNSY) K e lpop

PCC.CC

_ i1pH H1
InPCC=/B" InP"*In Neq

- a"InPAt+1inpHiBM InpHt

opop = CPNTUNEN PNFONTE pNNONND PNANS PNSYNSY
~OPCC.CC ' PCC.CC ' PCC.CC 'PCC.CC' PCC.CC O

_a +B" InPHt - BY &d + Bpa et
-1+ /BHInPH1

Price dual ofower tiers consumption demandi&™(. . .):
InPN™ = "™ In PH™ + T |n pHM™ BHM |n pHM m & | cnobe

InP"™ = (In PNy, . ., INPNiy -+, INPNpim)’ i £ lcNoDEM

0 PNy Npyg/PN™N™ [
mel
SN™ = U . 0= oHM 4 gHM |y pNH™ € lcnobE
O

O mi ¢ |
dDNm,im Nm,im/PNmNmD € ICNODEm

PNmi € {PNy,...,PNgs PNEN . PNRS

Nmi € {N1,...,N3; NEN .. NS

PN;N; = SNFP * SNIOP * pCC.CC

(A.1.17)

(A.1.18)

(A.1.19)

(A.1.20)

(A.1.21)

(A.1.22)

(A.1.23)
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PN,N, = SNiP * SNIOP * pCcC.CC

PN34Na3, = SNER* SNV + SNIOP + pcc.cC
VN = ( PN]_N]_, . ,PN34N34, PKDC KDC )'

PN=H'PS  where the components of S
P =(1+tc)PS i€ lcom

PSS = (1 +tcy)PNClc

PS¢ = (1+tck)PKDc

PSC = (1+tc, )PLDc

Converting from NIPA categories to 10 categories:

VC= ( PSCyq,...,PSsCss,..,PLD:- LD )’

=H VN

Ci =VG/PS ielinp
CP = (Cl, C2, e ,C35)'

Cs= (Clv ...,C35, NCl¢,KD¢, LD )'

(A.1.24)

(A.1.25)

(A.1.26)

(A.1.27)
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A.2 Producer model

NESTED STRUCTURE OF PRODUCTION

Ql;=QI/(KDj, LD;, QPE, QPM) Industry output

QPIE = QPE(QP), QP}“ QPl, QP;,O, Q;’gl) | Energy aggregate
QPM = QPY(QPE, QP™MA, QPME,QPIMN, QPMS) - Material aggregate

QPIMA = QPAS(QP!, QP}, QPL, QPIT™X, QPIVP) Agriculture products

QPME = QPVE(QPIM, QPMC, QPIEQ) Metallic agg.
QPM = QPMN(QP3, QPys, QP17 QPle, QP}) Non-metallic agg.
QPMS = QPMS(QPyg, QP3,, QP35 QP3,, QPIOS)  Service agg.

QPI™ = QP™(QP), QP! QPly) Textile agg.

QPIWP = QPYP(QP!,,QPL,, QP QPl)) Wood and paper agg.
QPI™M = QP™(QP), QPL,, QP),) Primary metal agg.
ijMc — QPMC(Qpéz’ Qpég) Machinery agg.

QPIEQ = QPEQ(QP),, QP):, QPLy) Equipment agg.

QPI9S = QPOS(QP.,, QPL, QPLc)) Miscellaneous services

Price dual otop tier of production function®I; = QI(...):

PO, = PO! (PKD;, PLD;, PPE, ppiM) jelinp
InPO; = a} +a™ InPPI® + 1 n PPI% Bl In PPI0 + |n PPIO B, g(t)
+al g(t) + 3 ALg)* +1In A

1
L+exptul(t-rl)) -
and  InPP° = (In PKD;, In PLD;, In PPEN, In ppMy

where g(t) =

OPKD;KD;/PO;Ql; O _
SPITOP = g . gz a® + BP In PPI% + B, g(t)
PPMQPM/PO;QI;

Price dual ofower tiers of production functionQP'™ = QP(...):

In PPI™ = g™+ PI™ |n pPIM 4 1 |n pPIm gFIM | pPIm me | pnopE

(A.2.1)

(A.2.2)

(A.2.3)

(A.2.4)
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InPP™ = (InPP),, .., InPPL;, .., InPP) .y i€l pNODEM

0 PP QPL /PPIMQPI™ [
SPIM = B _ I O gPim 4 gPIm | pPim (A.2.5)
PP} imQPmim/PPMQPIM 5

m,im

PP); & {PSy,...,PSss, PNCI;, PPIMA . pPIOS)

QP,jni £ {QPJ', e ,QP%S, NCI;, ijMA’ o ’ijos}

VP! = (PS,QP), ... PS;5QP), PNCI;NCI;, PKD;KD;, PLD,LD; )

VQl = ( POlQll, . ,PO35Q|35)'

Taxes. ( Net vs. Gross Output)

Plj = (1+1t; +tx{)PO; + tu; + tx] j€lnp (A.2.6)

VQI" = (P,Qly, ... ,Pl3Qlss)’

= Diag(/ + tt " vQI

Commaoadities from industry outputs:

PC=M'PI (A.2.7)

VQC = (PC,QC;,...,PC35QCs5)' (A.2.8)
=M'VvQIt

QC; = VQG/PC; i €lcom (A.2.9)

The input-output USE matrix:
Ayj = SPAC* spM « gpiTOP (A.2.10)

A2j — SP]j_FM * SPiME * SP:]gM * SplleOP

Pas; = SPIOS« SpMS « 5pIM  gpITOP
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Aj E(AljaA2j1---1A35j )' ngIND (A211)
A= [Al, A2, . ,A35] (A212)
PNCI;NCI; = SPS* splSx splM « gpiTOP  pO, * QI (A.2.13)
PKD;KD; = SP"%"* PO, * QI (A.2.14)
PLD;LD; = SR * PO, * QI (A.2.15)

KD, = KD, (oil sector) (A.2.16)
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A.3 Capital and Investment

The Bank as owner of economy aggregate capital.

2 (1-tk)(PKD " Ky-g —tpPKi1 Ki-1) = (1= O)PIIIE

Max 3 - (A.3.1)
t=u I—I 1+ rS
s=u
subject to
Ki=(1-0)Kig+y' 12 (A.3.2)
Hamiltonian :
1 - tk)(PKDw X Ki_y = tpPK;_1K_1) = (1 = 8)PII 12 A
( )( tl// tlt p K(l tl) ( ) tit + : t ((1_5)Kt—1+wllta_Kt)
[M1+rg [M1+rg
Ss=u Ss=u
(A.3.3)
Euler equation :
Plliy  1-tk K Pl
(1+r1y) m “ 1.8 (PKDwy; —tp PKi—1) +(1-0) o (A.3.4)
Aggregation relationships.
PK; = ¢ Pl (1-6) (A.3.5)
KD; = ¢ K (A.3.6)
|
IZ 0y B A3.7
W et ) (A0
ﬂPK
WK =aPK + (A.3.8)

L+ exp(uPK (it~ 17K))

VIl =PIl 12 (A.3.9)
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NESTED STRUCTURE OF INVESTMENT

Ia — |a( | fixed Iinventory)

I fixed - | FX(I Iong’ IShOft)

[ inventory — | Y

long — | LG
1'ong = | LG4,

I short _ [ SH(l vehicles I machineryl serviceﬁ
i) )

|veh|cles= |VE(|
| machinery — | MC(l

33)

24, 125)

- |23, | other—m)

| services— | SV(|32’ |other—s)

At top tier of investment functions I=I(...) :

|other—m = MO(l gadgets |wood | nonmetal | mi5(3

I other-s _ [ SO(I 3 | mover3

I gadgets_ [ GD(I 20,
I wood - I WD(I 11

121, 126)

l12)

nonmetal — | MN

I = 1" (115, 117, 110,127)
| misc — |OO(| textlle, |13’ I mlnlng)

I mover — ITC(IZ& |29)

textile — | TX
=177, L0, 18, Inci)
| mining — | MG(|2, |4)

VIl = V]| xed yppinvy

invy
viimy

VII

Price dual of investment demand tiefs=1"(...):

V™ = g vy

INPII™=¢g"™InP'™+ZInP™B™InP'™ +log A

INP™ = (nPllyy,.., NPy, .., InPHgim)

Aggregate investment

Fixed investment agg.

(A.3.10)

Change in business inventories

Long-lived investment agg.
Short-lived investment agg.

Vehicle agg.
Machinery agg.
Services agg.

Other machinery agg.
Other services agg.

Metals and instruments agg.

Wood products agg.
Nonmetallic products agg.
Miscellaneous agg.
Transportation and
Communications agg.

Textile agg.
Minerals agg.

igICOM

mel INV

i€l invm

(A.3.11)

(A.3.12)

(A.3.13)

(A.3.14)
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0Pl F/PimMm™ g
S|m:|:|

| 0
P mim! i/ PI™1 ™

mel
- alm + Blm In P”Im INV

mi ¢ | INVmM

Pll i € {PS,, ...,PS, PII fxed  pjminingy

f f | fixed minin
|miE{|1,...,|35,| ,...,I g}

Values of individual commodities making up aggregate investment demand:

Vi; =0+ VI

VI, = SIMG * |90 % GIMO x GIMC « g|SHx g FX ) fixed +V|i2nvy
Vigg = SISO* SISV* SISH* gIEX v fixed +V|;r11vy

Vizs =0

Ii =V|i / PS

VI =(PSl4,...,PSsslss, PNCI NCI, )’

1P =(ly,...,135)

| E(Il,...,|35, NCI, )'

The Bank as owner of disaggregated capital
Capital services
KD = KDq +-- -+ KDg35 + KDy,
KD; = KDj(KDjC, KDjn) corporate noncorporate &linD
KDjc = KD(KDjcs, KDj)  short, long - lived assets &ccn
VKD)jcst = PKDjcstKD jest value of capital services
* Industry capital
INPKD; = akpo +akpINP+1INP'BLyINP,  InP=(nPKD,InPKD;,)

[(PKD ;KD ./VKD; U -
ek '0= alp +BInP,
PKD}, KD, VKD;

(A.3.15)

(A.3.16)

(A.3.17)

(A.3.18)
(A.3.19)
(A.3.20)

(A.3.21)

(A.3.22)

(A.3.23)
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* Corporate capital

InPKDj¢ = agpo + akp' NP+ 2INP'B; NP InP = (InPKDjes, In PKDjy)’ (A.3.24)
[PKDsKD (/VCD; O :
ics jcs i _ e ic
0= agp + Bxp INP, (A.3.25)
KDjuKDjuNQD; = "~ 7KP
1-1TCes—tcZ
PKDjest = [ —— (r ict (1+ m)dcs) +ycpt(rz)] PKi-1 s=s,l (A.3.26)

1-t,

NOTE: We do not indeK by PKcs or PK;ys, but have a common price of capital goods for all
buyers. Similarly;sris common to all equations.

Fie = (1= Bi)r &+ Bic(1- (1= yt)ig — 7 (A.3.27)
-1 -(1-vt9
wherer & = p—ml-(1-y)tel - PV Vcd t)

1- tcearn

wheret®@M = PV 8+ (1 - oPV)t9

* Noncorporate capital
In PKDj, = alho + abn NP+ 3INP'BL,INP, NP = (In PKDjyg, IN PKD ) (A.3.28)

1 - ITCps— t82ps
1-te

PKDjns = [ (Fjn + (A+ M3y + yth]1 PKiy s=sl (A.3.29)

PKDpKDWND; O 1y i
= + B InP, A.3.30
KDpy KD y/VND; B 9k * Bkp ( )

Fin = (L= Bin)(p = ALl = (L= yDR]) + Bjn(L - (L= ytRic — 7 (A.3.31)

* Household capital

PKDps = [rp + (1 + m)dhs + (1 -yt ] PKiey  s=s,l (A.3.32)
In PKDp, = aRpo + akpINP + 2 InP'Bp In P In P = (In PKDjs, In PKDy,)' (A.3.33)
[(PKDysKDpo/VHDL

hsKDhs = afp +BpIn P, (A.3.34)

KDwKDu/VHD

rh= (1= Bn)rp™ + Bn(1= (1= ytR(L - dhi))i; = 7z (A.3.35)
wherer; % = p - n{1 - (1 - yd)t?]

* Short, long
In data construction, short and long capital is aggregated over the corresponding compo-
nents from the list of 51 BEA assets classg: = 2 Kijest and Koy = 3 Kjjgr for
i i

j=1,..35and =¢,I,h.
In this version of the model we do not keep trackg; = (1 - J)Kijcst-1 + ljjest- In other
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words there is no effort to link the investment column of the 10 table (A.3.17);and

iy = constant* PKD; —equity premium

te=tl(@—tS) +1S

Value of Depreciation deductions and property tax
DCj = ZI ch(rc + (1 + 7T)5cs) (1 —ITCcs— t(:ch)PKt—lchst—l
S,

DN; = ZI Zys(rn + (1 + m)3ps) (1 = ITCprs = 1,245) PKi—1 Kjnst-1
S,
RJPC =t8(1-I1TCes- teZeg) PKi-1Kjest1 c=c,n j=lelnp

Corporate income tax base; interest part, equity part

ICq = Bic 5(1— ITCcs = teZes) PKi-1 Kjest-1 it c=c,n j=lelnp
BQ; = PKD;KD; - DC; - IC - R},

Rl =t (1-t)BQ;

R = teBQ;

Noncorporate income tax base
- p
BN; = PKDj,KDj, =DN; - IC, =R

n

Individual capital income tax base

BE; + BD; = BQ; —t.BQ; + BN; +IC; +IC,

Individual capital income tax revenue from industry j

Ry =[a®Vt& +(1-a®V)td(BQ; - R}) +1& BN; +t& (IC +1Cy)
R = [aPVte+ (1 - a®V)tE] (BQ; - RY,) +t5°BN; +t53(IC + ICy)
cash flow; = BE; + BD; - R} - R*+DC; + DN,

Household property taxes

RL =t} PKig (Kpsis + Kpig-1)

debt, = B PKi-1 (Kpst-1 + Khit-1)

BH = 0- R - deby, i

(A.3.36)

(A.3.37)

(A.3.38)

(A.3.39)

(A.3.40)

(A.3.41)

(A.3.42)

(A.3.43)

(A.3.44)

(A.3.44)

(A.3.45)

(A.3.46)
(A.3.47)

(A.3.48)

(A.3.49)
(A.3.50)

(A.3.51)

* Revenue summed over all industries: Property; Capital income; Wealth taxes
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NIND
RP= 3 R{+R} +R} (A.3.52)
j
L L ef
RK' = ¥ Rj+Rj +BH (A.3.53)
i

+tk " (rBBG +rBF )/(1 - tk) + tk f (GINT™C + YROW®®) + (1 — tk ' )PKD3sKD 35
S NQID S Is es
RKS = % RS, + RS+ BH ¢ (A.3.54)
+ tkS(rBG +rBF )/(1 - tk) + tkS(GINT"C + YROWP®®) + (1 - tk%) PKD3sKD3s
¢ f NIND
RWM =tw'[ 3 zl (1 - ITCes — teZed PKi-1 K jest-1 (A.3.55)
]S
+(1-ITCps - tnzns)l:’Kt—lanst—l +BG; + BF] f="»,s
NIND

Y'= Y ICy+IC,; +debk i (A.3.56)
j
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A.4 The Government and pollution externalities

Tax rates.

tCi = tC+th igICOM (A41)

tcy = tc+tcN (A.4.2)

tck = tc+tck (A.4.3)

tc, =tc+tct (A.4.4)

tx' = ¥ tx[VXP; ielno J€lext (A.4.5)
=1

X' = ¥ tx]UXP; (A.4.6)
j=1

tXirv = z tXJXVXMij (A47)
j=1

tX{u = JZl tXunXMij (A48)

full tu; +tx!
" =ttty + IPoi ' (A.4.9)
0 2

=3 PLD,LD; (1- i (A.4.10)
j

tt) = tt] +tt (A.4.11)

1M =M g MS (A.4.12)

t12 =13 +¢3 (A.4.13)

ts =tg +t&° c=c,nh (A.4.14)

ts =S +5° c=c,nh (A.4.15)

Stock-flow relations.

BG{ =BG, , +AG' +GFI +APPCF + BGdisc (A.4.16)

BGS = BGY | +AG* (A.4.17)

BG; * = BG_; * -GFIl —-APE® (A.4.18)

Federal Government revenue and expenditures on goods.
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revenud = R_SALES +R CON+R TARIFF+R Kf+R ITC+R L'
+R W +TAXNf + TAXSSFR UNIT + R_EXT+TLUMP
_ f
R_SALES = Jzttj PO;Ql;

KD
R CON= ¥ tc;PSC; +tck TDH Pl I3

lcom

R TARIFF = 5 tr; PM; M
i

R K ' is from (A.3.53)
R ITC =-6PII,I#

R LM =t¥wLg@-t™
R W' =tw' (PK.K + BG + BF)?????2.3.55

R_UNIT = 3 tu; QI
]

i i

VGG’ =AG' + revenué

BG'

I

- GF_INT"™®¢-~GINTR-GF_TRAN-GR-6PIl;I2

State&Local Government revenue and expenditures on goods.

revenué = R SALES+R K*+R L’+R P
+R WS+ TAXN®
R_SALEg = JztthPOlej

R _K*is from (A.3.54)
R LS =t%wLS(1-t™)

R_P = t2PIl K¢ +tPPI K, +tPPII K,

VGG® = AGS + revenué

BG®

-r
1-tk

-GS INT"™®¢ -GS TRAN

(A.4.18)

(@)

(b)

(€)

(e)
(f)

(9)
(h)

(i)

(A.4.18)

(A.4.19)

(@)

(b)

(€)
(d)

(A.4.20)
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Total Government
GTRAN= GF_TRAN+GS TRAN

GINT™ = GF_INT"¢+GS INT'®®
VGG = VGG +VGG®

TAXN = TAXN' + TAXNS

VG, = a® VGG el |np

Gi =VGi/PS

VG = (P§,Gy,...,PS5Gss)
GP =(Gy,...,G3s)

G= (Gl, e ,G35’NC|G’KDG, LDG )'

GFl =-GINTR-GR-GM

r

GINT'™® = GINT -
1-tk

BGi-1

Externalities

EXT, = Z XP]XQ'] + Z XMix M; XelexT
j i

(A.4.21)
(A.4.22)
(A.4.23)

(A.4.23)

(A.4.24)

(A.4.25)

(A.4.26)

(A.4.27)

(A.4.28)
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A.5 The Rest-of-the-World

Non-competitive imports.

PNCI; = e(L+tr")PNCI; j=1,...,35C,1,G

Competitive imports and domestic output making up total supply:

QS =QYQC;, Mj) ielcom

with the price dual:

|npa=(a“ﬂi+uﬁgﬁl)|np“ﬂi+l|nPMi'BMi|nPMi
0 "1+ eut) 2

InPM = (In PG, In PM,)’

PM; = e(L+tr; +txV)PM; + txV ielcom

5 = BPCQC/PSQS E_ i, A"

Mi Mi
=OpmMiIPSQs 70 Twexpepie -y 0 P

PSQS = PGQC; + PM; M ielcom

VQS= (PSQS,...,PS0Ss)
VM = (PMlMl! A ,PM35M35)'
SM = (SD}, SD%, ... ,SD3°)'

M =(Mg, My, ... ,Mzs)

Exports.

Xi = X (Y*, (1L +tri*) PCi/eR¥) ielcom

(1+1r%) PCi

= EXo(Y) = ) + X

.« _ PCC.XR

A = 7C
' YPCC

E)<it = aix+/‘iX|nYt *

(A5.1)

(A.5.2)

(A.5.3)

(A.5.4)

(A.5.5)

(A.5.6)

(A5.7)

(A.5.8)

(A.5.9)

(A.5.10)

(A5.11)
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X = (Xl, A ,X35)'

VX =(PCiXq,...,PCs5X35)' (A.5.12)

Current account and net foreign assets.

CA=> PCX; + %’[k BF + YROWE¢® — > PMiM; - > PNCIJ- NCIJ- (A.5.13)
i - i j

-iBG* -GR-CR
BFy = BFy +CA ~GFI + BF*+ AP (A5.14)

r

YROW?®® = YROW-
1-tk

BF (A.5.15)
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A.6 Markets

Final demands.
VFD; = PS (C} +17 +GF) + PC X, ielcom

VFD = (VFDy, ... VFDgs)'

=VC+VI+VG+VX

Supply equal demand for commodities.

PSQS = % PSQP! + VFD;
=1
VQS=AVQI +VFD
VQC = Diag(SM) VQS VQS= Diag(1/SM)VQC
Diag(1/SM) VQC-AVQI = VFD

Diag(1/SM)M' Diag( + tt ") VQI - A VQI = VFD

[Diag(1/SM)M' Diag(: +tt ") - A]VQI = VFD

Saving-investment balance.
VIl = S_(BGt - BGt—l)_(BFt - BFt—l)

Demand equal supply of capital.
PKD; = ¢ PKD jelsuy

C
,-Zl PKD;KD; = PKD. KD

C
_zleKKD,- =KD = ¢" K,
J:

Demand equal supply of labor.

LW .
PLD; = y; 1-tm) J €lguy
wE =gt w

(1-ti™ ¥ PLD;LD; =w LS=w(LH - ¢ LEIS)

(A.6.1)

(A.6.2)

(A.6.3)

(A.6.4)

(A.6.5)

(A.6.6)

(A.6.7)

(A.6.8)

(A.6.9)

(A.6.10)

(A.6.11)

(A.6.12)
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G
> ¢fLD; =LS (A.6.13)
=1




A.7 Steady state equilibrium

Prices; = Prices;_;

Quantities = Quantities_,

AGr =0
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(A.7.1)

(A7.2)

(A.7.3)

(A.7.4)

(A.7.5)

(A.7.6)



A.8 GLOSSARY

A.8.1 Values and other variables:

BFdisc
BG
BG'
BGdisc
BG*
CA
CR
cash flow
EXi
GFlI
GINT

Gf_INT
GINT"e®

Gf_INT'e®
GINTR
GM

sIm
SM
SN™
SPIm

TLUMP
TAXN
TAXN'
TAXSS
VC
VFD
VG

Jelinp

iglcom J&lino

j€linD

f=F,S

f=FS

i“:ICOM

mel INV

mel cnope
Jelinp MelpnopE
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IO Use matrix; the use of commodities by each industry

Columns ofA

Share of input i in producing output j

Net US private sector claims on rest-of-world

Stock-flow discrepancy in the US external accounts

Government debt to domestic households

Ditto; federal, state&local

Stock-flow discrepancy in the US government accounts

Government debt to rest-of-world

Current account surplus of the US

Households transfer to rest-of-world

Capital income after taxes from business

Exogenous projected exports.

Government net foreign investment

Government interest payments on public debt to households
(including social insurance funds.)

Ditto; federal, state&local

Arbitrage adjustment for interest income on
government bonds

Ditto; federal, state&local

Government interest payments to rest-of-world

Government net imports

Government transfers to rest-of-world

Government transfers to households

Expenditures by household k

Full expenditures (including leisure)

Individual capital income tax revunue from industry j

Shares of domestic output, imports in total supply of i

Vector of shares of commodities and leisure in
full consumption

Shares of investment at node m

Vector of shares of imports in total supply.

Shares of consumption at node m

Shares of production at node m of industry |

Savings

Lump sum tax

Non-tax receipts of the government

Ditto; federal, state&local

Govt investment income of soc ins funds

Vector of values of household purchases of commaodities

Vector of values of final demand for commodities

Vector of values of government demand for commodities



VGG
Vi
Vi
VN

VP!
vVQC
VQl
vQIt

VQSs
VX

WF
XR

YF
YROW
YROW®®
Y *

AG
AG'
APBF
APBC
APBC
wl
wPK

jelino

f="F,s

A.8.2 Quantities:

cC
CP

C

Ci
EXT,
F

G P

G

G
|a
|

I m

ieline
X&lext

i€l ncom

mel INV
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Value of government purchases

Value of domestic private investment

Vector of values of investment inputs

Vector of values of household purchases of NIPA
commodities

Vector of values of inputs into industry j

Vector of values of domestic commodity output

Vector of values (to producer) of domestic industry output

Vector of values of domestic industry output inclusive of
sales tax

Vector of values of total commodity supply

Vector of values of commodity exports

Tangible wealth of private sector (households)

Full wealth of private sector (households)

Travel exports: Expenditures by foreign tourists in U.S.

Income

Full income (including imputations on leisure)

Net income from rest-of-world

Arbitrage adjustment for income from rest-of-world

Exogenous projected rest-of-world income

Interest from debt portion of claims on all capital

Government deficit

Government deficit; federal, state&local

Capital gains on net foreign assets

Capital gains on government bonds

Capital gains on government liabilities to ROW

Aggregation constant of investment goods

Aggregation constant of price of capital

Aggregate consumption (commaodities)

Vector of quantities of consumption of produced commodities.

Vector of consumption, commodities & non-produced goods.

Consumption of IO commodity i

Quantity of Externality of type x

Full consumption (commodities and leisure)

Vector of government purchases of commaodities.

Vector of government purchases, commodities and
non-produced goods.

Government purchases of commodity i

Aggregate investment in domestic capital stock

Vector of commodities used in aggregate investment.

Investment aggregate m



i ielncom
l; il ncom
K
KD
KD; jelnBuy
LD; jelnBuy
LEIS
LH
LS
M
M; ielcom
N©d
N™ melcnobe
N; ielpce
NCI; i€l nBUY
QG ielcom
Qlj' jelinp
ij_m jelino  Melpnope
QP! iglcom J€lnp
QS ielcom
X
X iglcom
X\ ielcom
A.8.3 Prices:

e

i*

r

lic jelno
Min jelno
Ih

i

w

W

WLE

P; * ielcom
prm melcnope
pim me iy
prm jelino  MelpnopE
PC ielcom
PF
PI; j€linp
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Investment of commaodity i in fixed investment

Investment of commaodity i in domestic capital stock

Capital stock located in the U.S.

Quantity of total capital input normalized such that
its rental price is one

Quantity of capital input into sector j

Quantity of labor input into sector |

Leisure time

Time endowment of economy

Labor supply

Vector of competitive imports.

Imports of (competitive) commodities

Number of household equivalent members in economy

Consumption of NIPA aggregate m

Consumption of NIPA commodities

Non-competitive imports into sector |

Total domestic output of commodity i

Output of industry j

Aggregate input m into industry j

Input of commodity i into industry j

Total supply of commaodity i

Vector of exports.

Exports of commodity i

Travel exports of commodity i

"exchange rate"

interest rate on private US owned foreign assets

After tax interest rate used in Euler egn.

average (over equity, debt) rate of return to corporate capital
average rate of return to noncorporate capital

average rate of return to household capital

Interest rate on debt

Price of total hours (work and leisure)

After tax average wage rate

Price of leisure

World price for US exports.

Vector of prices at node m of consumption function

Vector of prices at node m of investment function

Vector of prices at node m of industry j's production function
Price of domestically produced commodities

Price of full consumption

Price of industry output paid by buyers
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Pl Price of aggregate investment goods

PIH™ mel |y Price of investment aggregate m.

Pl i miel \nvm Union of aloveaggregate investment prices
and supply prices.

PK Price of capital stock

PKD; jelguy Rental price of capital paid by producer

PLD; jelguy Price of labor paid by employers

PM; ielcom Price of non-competitive imports paid by importers

PN, nelnipa Price of NIPA PCE commodity

PN™ mel cnobe Price of consumption aggregate m

PNy miel cnopEm Union of alove 2sets of consumption prices

PNCI jelguy Price of imports paid by importers

PO, Price of industry output received by producer

ppim jelino Melpnope  Price of aggregate input m into industry j

PPﬁm Miel pnopEm Union of aloveset of aggregate production prices
and prices of inputs.

PS Vector of supply prices.

PS iglcom Price of commodities to buyers

P ielcom Prices of commodities paid by the household sector

A.8.4 Parameters of behaviorial equations:

Yol Pure rate of time preference
o Household intertemporal elasticity of substitution
at Shares (at unit prices) of commaodities and leisure in full
consumption
BF Share elasticity of components of full consumption
(w.r.t. prices)
ab Shares (at = —oo0 ) of commodities and leisure in F
B Trend coefficient of commodities and leisure in F
uF Slope of logistic curve in F
i Mid-point of logistic curve
atm mel cnope Shares (at unit prices) of consumption at node m
gHm Share elasticity of consumption (w.r.t. prices) at node m
Bpa Coefficients on demographic characteristics of CC function
&l Distribution coefficient of CC function
&t Vector of demographic dummies
a(j, i€lino Cost function constant
a®im jelino Melpnope  Shares (at unit prices) of of inputs into industry j at node m
BPIm Share elasticity of input demands (w.r.t. prices) at node m
ijt i€lino Biases of technical change

w Slope of logistic curve representing index of technology



PK

®

PK
PK

jelino
jelino
jelino
jelino
jelino
jelino

j€linp

i‘EICOM
mel INV

iEICOM

i“:ICOM

i“:ICOM

ieline

c=c,n,h
c=c,n,h
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Mid-point of logistic curve

Constant of industry capital input price function
Shares (at unit prices) of inputs of industry capital input
Share elasticity of components of industry capital input

Shares (at p=1) of components of indus corporate cap input
Share elasticity of components of indus corporate cap input
Shares (at p=1) of components of indus noncorp cap input
Share elasticity of components of indus noncorporate cap input
Shares (at p=1) of components of household capital input

Share elasticity of components of household capital input

Share of inventory investment in total investment
Share of inventory investment going to commodity i

Shares (at unit prices) of commodities at investment node m
Shares elasticity of components of totalinvestment at node m

Constant term in logistic curve of aggregation
constant converting investment into capigall,

Trend coefficient of logistic curve'

Slope of logistic curvey'

Mid-point of logistic curvey'

Constant term in logistic curve of aggregation
constant converting price of investment into
price of capital,y ™K

Trend coefficient of logistic curve;™

Slope of logistic curvay™

Mid-point of logistic curvey ™%

Shares (at unit prices) of domestic commodities and
imports in total supply

Shares (at t=c0) of domestic commodities and imports

Trend coefficient of domestic commodities and imports

Slope of logistic curve representing import penetration

Mid-point of logistic curve

Shares elasticity of components of total supply

Export price elasticities
Share of government expenditures on i
Rate of depreciation of short-lived capital stock

Rate of depreciation of long-lived capital stock
corporate debt-equity ratio, industry |
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Bin noncorporate debt-equity ratio, industry j
Bh debt-equity ratio, household
aPV dividend-payout ratio
WX Aggregation constant of capital services
(//J-K jelguy Aggregation constants of capital
sz-L jelguy Aggregation constants of labor
wt Aggregation constants of leisure
A ielinp Shocks to production function
! Shocks to investment function
XPiy ielno Xelexr Production externalities
XMy iclcom Xelext Import externalities
H Bridge matrix linking NIPA "Personal Cons.
Expenditures" commodities to |0 commaodities
M IO Make matrix; the contribution of each industry to

each commodity

A.8.5 Tax rates:

te Tax rate on corporate capital income (federal + S&L)

tg f="1,s Statutory tax rate on corp. capital income; federal, S&L

ITC.,s c=c,ns=s,| Investment tax credit (corp,noncorp; short,long)

Zes c=c,ns=s,| Depreciation allowances for $1 of investment

tP Property tax rate; corporate

tP Property tax rate; noncorporate

tf Property tax rate; household capital

td c=c,nh capital gains tax (corp, noncorp, household)

ts c=c¢,nh tax on equity income (corp, noncorp, household)

tam average tax on personal corporate capital income

ve c=c,n,h deduction of property taxes (=1 in version 9)

yi c=c,n,h proportion of interest payments deducted before tax

ycd proportion of dividends deducted before tax on corp.

S c=c,n proportion of capital gains on corp equities excluded from
individual income for tax purposes.

dhi proportion of inflation premium in interest determined by indexing
rule of household interest expense

th tax rate on household income used to adjust deductions

tc iglcom Total tax rate on consumption commodity

tc Consumption tax rate

tc? Consumption tax on goods only



tc
tc
tc
t@
tl af

tm

fuII

ielcom
ielguy
iglCOM
jelno
f="1,s
jelinp
lelinD
ielino
ielnp
ielcom
iglCOM
jelext
jelexr
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Consumption tax on imports only (NCI)
Consumption tax on household capital input
Consumption tax on private household labor.
Average tax rate on labor income

Average tax rate on labor income; federal, state
Marginal tax rate on labor income

Marginal tax rate on labor income; federal, state
Implied tax rate on labor income at zero income
Tariff rate on competitive imports

Tariff rate on non-comp imports

World tariff rate on US exports

Indirect business tax (sales tax)

Indirect business tax; federal, state&local

The full tax rate on sales.

Unit tax on quantities sold

Total Unit externalities tax on quantities sold
Total Externalities tax on sales

Total Unit externalities tax on quantities imported
Total Externalities tax on imports

Tax on one unit of externality j

Tax on one dollar of externality j

Rate of investment tax credit (post sample)
Wealth tax rate (estate taxes)
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