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A.0 Notation:
Time
tel;
Industry/Producer
J el

Legal form of organization

Cel ren
I0 Commodities
i €leou
Industry Inputs
i€l
NIPA PCE Commodities
N elpee
Purchasers of domestic output
J €lgyy
Households
K €loop

Nodes of production function

M € loyope

I € loyopem

Nodes of consumption function

M € leyope

I € lenopenm

={2...T,...}

IND {1’2 }

{corporate, non-corporate}

COM {1'2 }

lne = 2,...,35,NCLK, L}

PCE {l‘ 2 }

leoy = .2,...,35,C,1,G, X }

PNODE {EN M WP}
lonopen 1N Table 2.4

I enooe ={ND,EN,...,RC}
lenopen 1N Table 2.3
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Nodes of investment function

m el

i e | i

Nodes of capital demand function
S € | psser

Levels of government

felgy

Externalities

X €lggr

Vector of 1's
1

Transpose of matrix A
Al

Diagonal matrix of a vector v
Diag(v)

Exogenous variables in blue

lw = {fixed,...,mining }

IINVm

| sser = {short-lived,long-lived

lsov = {federal state & local}

lexr =1{1,2,3,4} ={CO,,50,,..}



A.1 Household Sector

Household first stage decision, Euler equation:

© N . 1 ] _
Max; (1+tp)t (FIN) © given K,,{L}.

subject to

0 thull © PtFFt
WF = PK K, +BG, +BF, + Y >y

t t

t=1 Hl+ r, H1+ r,
5= S=

Y =P"L+G™N —twW,_, ~TLUMP —H"™ —-R"

FIN® [ 141 P,
F.N®| ~1+p PF,

Wealth, private income and savings:
W, = PKK, + BG, + BF,
YF. =YK™ +P"L +G"™" —~TLUMP, —twW, , + G/ +R_CON"®

Y, =YK™ +YL, +G"™ —~TLUMP, —twW,_, + G/ + R _CON"®
=YFt - ptleiS LIIEiS =YFt _th//gcil?\l
YL=P"LS i:: = (1-t1*)YL"™ = (1-t1*)> PLD,LD,
3 i

YK™ iseq. A.3.15

S,=YF,—PFF,—H™ -R'-R_ITC
=YF, —wySCN —P°C,—~H™ -R"-R_ITC
=Y, —P°C,—H™-R"-R_ITC

H™" household and business net transfers to foreigners (C913+C913b)
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(A.1.2)

(A.1.3)
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(A.1.5)

(A.1.6)

(A.17)

(A.1.8)

(A.1.9)

(A.1.10)



Household second stage decision, goods and leisure choice:

Rank 2 model estimated for household k from CEX data:

IV, =, +a" In2e 4 tin Logh n £ jn Lrg Al1.11
k 0 mk 2 mk mk mk pAA( ( )
X _ (~X X X X\t .
¢, =(Cok:Cri»CéssCay)'  consumption vector
P, =(Puos P» Psys Pr)' price vector indexed by region
m, = pl(lDClszk + p}r<Cli<Kk’ péchXSk + pl-[eCFz(k (A.1.12)
Ch = 2, 0q(5110—hoursworkedy); ag = Pg / Pg (A.1.13)

m adults
Ax = (0,1) dummies for
k= {1 child, 2 children, 3+children, 1 aged18-64, 2 aged18-26,
3 aged18-64, lelderly, 2+elderly, MidWest, South, West,
nonwhite, female, rural}
(left out groups: Ochild, Oaged18-64, Oelderly, Northeast, white,
male, urban)

Above econometric model modified for use in IGEM. Shares on CEX basis:
a" +B" InP™ —B"i g+ B £

SC* = 5(p) (A.1.14)
p
sox [ PCiCio PCICE PCACE PCACY),
MFE* ' MF* ' MF* ' MFX
D(p)=-1+¢'B" InpP"* (A.1.15)

InP" =(InPC,,InPC},InPCL,InPC})
‘ij = (Stlthild ""’éjrlzlral)l

=S m /M =32, j={1 child,....,female,rural} (A.1.16)
kej kej
£ =2 M INM /M = &% +In PFF ; (A.L1.17)
k
dd . mk ,baseyear
&0 = 2 AN Ay =nf o (A.1.18)
K baseyear

Exogenous bridge equation between CEX units and NIPA units:
ASC, =SC; —SC i={ND,K,CS,R} (A.1.19)

ASC,, = a + PASC,, + ¢, Ey = P& T Uy (A.1.20)
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MFY " MFMY ' MFM ' MFM
PC., = PN'° (no bridge for prices)
PCX =PN® (A.1.21)
PC; =PN" = PKD,
PC) =PNF =y P

SCN:(PNNDNND PNKNK PNCSNCS PNRNRJ,

MF" = PF *F = PCC.CC+ PNRNF (A.1.22)
VCC = PCC.CC = PN"°N"°+ PN* N+ PN NC (A.1.23)

Time endowment, labor supply, leisure, price of hours, price of leisure:

P"L =P"LS + PNRNF (A.1.24)

LS =L —wgNF (A.1.25)

dInL, =) 4(vg +Vg,)d In(14*365*POPR,) ; vy = (@1-tlMPs (A.1.26)
k
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Household third stage decision, allocation of detailed PCE:

NESTED STRUCTURE OF CONSUMPTION (A.1.27)
1 F=F(N"?, Nk, N Ng) Aggregate Full consumption
2 NNP = NNP(NEN, NF, N©©) Nondurables
3 NN = NE¥(Ng,N™©,N1g,N1o) Energy
4 NF = NF(N1,N2,N3,Ng) Food
5 NG = N©© (N®" N2 N1, NMS) Consumer goods
6 N = NSS(N", NHO NTR NMP NMh Consumer services
7 NFE = NFE(N7,Ng) Fuel and coal
8 Nt = NCH(N4,Ns) Clothing and shoes
9 NP4 = NPA(N10,N11) Household articles
10 NMS = NMS(Ni13,N14,N15,N16) Miscellaneous nondurables
11 N" = NP(N17,N34) Housing services (rental, maintenance)
12 NHO = NHO(Ng,Na1,N2z,Nas) Household operation
13 N™ = N™(Ns,Nas) Transportation
14 NMP = NMP(Nig,N27) Medical
15 NM = NMI(N g, NBY NFC Nay) Miscellaneous services
16 NBY = NBY(Nao,N3o) Business services
17 NRC = NR(N31,Na3) Recreation

subscripts € lpce

Price dual of lower tiers consumption demands N™(...):

INPN™ =¢""'In P“"‘+%In PH™ BR™ In P+ In pHT £ 1T M € | nope (A.1.28)

INP"" = (INPN,,,...INPN_;,...INPN, )’ icloopen  (A129)
=] i S i (A.1.30)
PN, ,N_ /PN"N"
SN™ = ="+ B INPNFT 4 AT (A.1.31)

PN, Ny /PN™N™

m



PNmi e{F)va""F)N34’PNND""’PNRC}
N, G{Nl’-"'N34'NND""'NRC}

mi

PN,N, = s*"PF.F = SNJ #SN° SN « PF.F
PN,N, = s<"PF.F = SN * SN° + SN % PF.F

(A.1.32)
PN, N, =s¥"PF.F = SN,' * SN #* SN/ * PF.F
UN = (PN,N,,...,PN,N,,PKD.KD, )
PN = H'PS°® where the components of PS® : (A.1.33)
PS® = (1+tc,)PS, i €leom (A.1.34)
PSy, = (1+tc, )PNCI,
PSy = (1+tc, )PKD, (A.1.35)
PS_ = (1+tc, )PLD,
Converting from NIPA categories to 10 categories:
VC=(PSC,,...,PS;Cy,...,PLD,LD. )’ (A1.36)
=HVN
Ci ZVCi /PSl | S I|NP (A137)
C” =(C,C,.....Cy
C=(C,....C4NCI.,KD.,LD. )
Simple Cobb-Douglas price index of consumption:
linp VC
InPCC =) —logPS, A.1.38
Zivoc 9Ps (A-138)
CC=VCC/PCC (A.1.39)
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A.2 Producer Model

NESTED STRUCTURE OF PRODUCTION
Ql, =QI'(KD,,LD;,QP*,QP ™)

QP = QP (QP,,QP,,QP{,QP,),QP;))
QP M _ QPM (QPGj,QP jMA,QP jME,QP iMN ,QP iMS)

QP iMA _ QPAG (Qplj,QP7jaQP3jaQP jTX ,QP jWP)
QPjMM — QPMM (QPjFM ,QPjMC,QPjEQ)

QP ™ = QP™"(QP/,QP3,QR,},QP3,QP;))
QP ™ = QP™(QP,4,QP5;, QP QP QP )

QP™ =QP™(QR’,QR;.QR})

QP = QP""(QR,QP;,QP.,QPy)
QP = QP**(QP.,QP,QP)

QP ™ =QP™ (QP,,QP,,QP,)
QP ™ =QP"°(QP,.,QP,)

QP = QP™(QP,,QP,.,QP,))

Price dual of top tier of production function QI; = QI(...):
PO, = PO’(PKD,,PLD;, PP, PP t; 1, A*®)

A = (L- AR AY
A; exogenous productivity shock in industry j

(A2.1)

Industry output

Energy aggregate
Material aggregate

Agriculture Materials
Metallic Materials

Non-metallic Materials
Service Materials

Textile-Apparel

Wood and paper aggregate
Miscellaneous services
Fabricated-Other metal
Machinery aggregate
Equipment aggregate

Jelyp

(A.2.2)

AA*®  exogenous aggregate productivity shock, common to all

option “logistic_gt”:

InPO, = +a™ InP™° +%In PB™ In P’ +In PPOB] g(t)

+05tjg(t)+%ﬂt§g(t)2 +In 4, +In A

1

where O S

A =InP7°B)g(t) +at"9(t)+%ﬁt39(t)2 +In2; +In A%

InP™° = (INPKD;,InPLD;,InPP = InPp My
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PKD KD, /PQ,QI,
SPIToP = =a” + B InP™° + B g(t) (A.2.6)
PPMQP ™ /PO,QI,

option “kalman”:

INPO, =af +a™ InP™° +%In PPUBTINPT’ + NP7 + f1+In A, +In A (A2.7)

‘ftpj =F Pjégijl +VtPj (A-2.8)
é:tpj = (11 fKPtji fLFt’j’ fEFt)j’ fl\/'i)tj’Aftj)I
A" =InPP £ + £ +1In 2, +In A (A.2.9)
- e
5
h PKD;KD;, / PQ,QI,
SPITOP —| SE |= =a” +B" NP7 4+ £ (A-2.10)
sV PPMQP™ /PO,QI,

Price dual of lower tiers of production functions QP m—QP(..)):
InP™™ = (InPP.,...,InPPJ...InPP) . )" i €loyopem

m
option “lowertier_std”:

INPPI™ = g/ + P In PP 4 L pPIm BRI |y pPin me loyope  (A211)
PP,,QP /PQ"QP "
Spim = ="M 4+ BPIM InpFim (A.2.12)
Pij,imQij,im /PP ijP n

option “lowertier_kalman”:

INPP™ = gJ" +¢™™ InP" +%In PPMBPM INPP™ +InPP™ A" me e (A2.13)

f Fim _ [EPim g Pim .\ Pim (A.2.14)
PP.QP. / PQQP "
SPI™ = =" +B " InPA" 4+ £ (A.2.15)
PPrrf,imQPnf,im / PijQij

PP € {PS,.....PSy;, PNCI PP, PP ]
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QP € {QR....QPLNCI, QP ™, QP>

Vectors for use in formulas below:
v E(PolQll,...,PO35QI35)'

Taxes (net vs. gross output):

PI; = (L+tt; +1X] ) PO, +tu; +1x] jelyp
full
=(1+tt") PO,

vT¢ E(P|1Q|1n--1 I:)|35Q|35)'
_ Diag (s +tt""V @

Commodities from industry outputs:

M =[M] = value of commodity i made by industry j

mcol _ M Ji . mrow — M ji

! _ZkMki , ! Zijk

PC =m® P

V® =(PC,QC,....,PC,QC,,)’

— mrow IVT Ql

QC, =V, /PC,

e leom

The input-output USE matrix, in share terms, used in eq. A.6.4:

A“ — SpleG % SPZjM % SP4jTOP
Azl — SPljFM * SPleM *SPSJM * SP4jTOP

A35j — SPZjOS * SPSjMS % SPSjM % SP4jTOP

A=(A) A Ay el
A=[A A, Al
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(A.2.16)

(A.2.17)

(A.2.18)

(A.2.19)

(A.2.20)

(A.2.21)

(A.2.22)

(A.2.23)

(A.2.24)
(A.2.24b)



IDSiQPij = AijVQIj

PNCI;NCI, = SP,/% # SP™ x SPM + SPJTO" « PO, * QI

PKD,KD, = SP,/™" * PO, *QI,
PLD,LD, = SP,” % PO, *QI,

For j=oil mining; by default:
KD, = KD4 (oil sector)

PKD, independent endogenous variable

If set flag for “oil_kap_free” then
PKD, =y, PKD
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(A.2.25)
(A.2.26)

(A.2.27)

(A.2.28)

(A.2.29)

(A.2.30)



A.3 Capital and Investment

The Bank as owner of economy aggregate capital

o (1. K _ _(1_+ITC a
Maxz (I-tk)(PKD,y Kt_lttpPKt_l) (L-t)PILI (A3.1)
= [ T2+,
subject to
K, =1-0)K_+y'e'l} (A.3.2)
g investment productivity shock

Hamiltonian:

(1-tk)(PKDy K., tpPK, K )-L—t )PII I

lL[1+rs
S=u

, (A.3.3)
+ n ((1_5)Kt71+l//lgllta_Kt)
[ T2+,
Euler equation:
PII 1-tk PII
d+r)— t_Il - 1-t'™ (PKDt‘//tK —tpPK ) +(1-6)— t| (A.3.4)
16t —t Vi &
Aggregation relationships:
PK, =y PII,(1-t") (A.3.5)
KDt — l//tKKt71 (A.3.6)
In the projection period:
v =l T Ap (A3.7)
Ay =ag +ay Ayl +ay Ayl + v (A3.8a)
Ayl =af' val' Ayl oy Ayl + ! (A.3.80)
A‘//tPK = 0!(;3'( +0!1PKAWE|§ +a2PKAV/tFi§ +VtPK (A.3.8¢)
VIl =PILI? (A3.9)
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Standard version with no corporate-noncorp distinction (“version 8”):

picon = (PR PRy g (A.3.10)
PK, ,
VK %" = (w—&PKHKH (A.3.11)
t-1
Y' =r(BG +BF) (A3.12)
YK = (1-tk) PKD,; KD, (A.3.13)
36
hh
YK = Z; PKD,KD,; -R_K (A.3.14)
J:
YK™ = DIV =YK ® + (1-tk) (GINT, +Y ™) (A.3.15)
DIV = (1-tk)YK —tpPK K, (A.3.16)
a™ =DIV/PK_K,, (A.3.16h)
L =a™ +PK®" (A.3.17)
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NESTED STRUCTURE OF INVESTMENT

fixed i t
Ia — Ia(l 1Xel ’Ilnvenory)

Ifixed — | FX (l Iong’ | short)

| inventory __ | Y

| LG
19 =172 (1g, 1)

short SH 7y vehicles | machiner services
|Short — | SH (] vehicles | Y |eemvices)

vehicles VE
I =1 (|241 25)

machiner, MC other—m
I Y= I (IZZ’ 23" )

V h
Iserwces — IS (l Iot er — S)

321

ther — MO dget: d tal i
Io er—m =1 (Iga gets Iwoo ,Inonmea,|m|SC)

Iother s _ ISO(I34! ImoverS)

gadgets __ |GD
I I ( I 20! 217 26)

IWOOd IWD(Illy 12)

Inonmetal — IMN (l

misc __ OO0 g textile
| mise — OO (letie |

| mover _ |TC(|28,|29)

15 177 |297 27)
Imlnmg)

textile __ TX
I =1 (|9’ 10’|18’ NCI)

Imlnlng |MG(|2, 4)

At top tier of investment functions 1=1(...):

VIE= V™ v

V“invy oy
VII

VI™ = gy

e lom

Aggregate investment

Fixed investment aggregate
Change in business inventories
Long-lived investment aggregate

Short-lived investment aggregate

Vehicle aggregate
Machinery aggregate
Service aggregate

Other machinery aggregate
Other services aggregate

Metals and instruments aggregate
Wood products aggregate
Nonmetallic products aggregate
Miscellaneous aggregate

Transportation and Communicating
aggregate

Textile aggregate
Minerals aggregate

(A.3.18)

(A.3.19)

(A.3.20)

Price dual of fixed investment demand tiers 1™ = 1"(...):

INPIH™ =™ INP™+1InP™'B™INP™+InP™' f"™+logA' mel,, (A.3.21)

flm_ Imflm+v

InP™ = (InPIl,,

NP ...

(A.3.22)

NP ) el

A-15



PIL_If /PII™I™

ml'ml
m Im Im Im Im me IINV
f R mi e IINVm
I:)“m,imlm,im / PHT™I
Pll; € {PSl,.._,pSSS,p||fixed,“_’P“mimng}
Imi € {Ilf e |3f5’ IfiXEd,“ ., Imining}
Share demands under Cobb-Douglas option:
PS, 1, VIl
St = = aCD,Im (A323b)

I:)SNINP I l\flINP /V“

Values of individual commodities making up aggregate investment demand:
V| :VI_fixed +V|_inventory .
VI, =0+VI™

VI, = SIC # SISO # S1)O s SIYC # SI™ # SIP VI V™

.............................................................. (A.3.24)
VI, = SI% % SISV # SISH # SIZVI™ + VILY

Vi, =0

I, =VI,/PS, (A.3.25)

vectors used in A.6.2:

VI =(PS,1,,...,PSl,s, PNCI,NCI, )’
R (o

I =(I,,...,155,NCL)
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Disaggregated capital version (referred to as “version 9” of IGEM)

34
YK, = PKD,KD;, + PKD,KD,

j-1

+(iBF_, + Y, +iBG,_, + GINT)

cash flow CF; is (A.3.64); BH is (A.3.67).
YK™ = ZCF +PKD,KD, —t;BH —t’PII K,, ,

j-1

+ @-t7) (i BF_, + Y, +iBG,_, + GINT,* )

Capital services

KD =KD, + -+ + KD, + KD,

KD, =KD'(KD,,,KD;,) corporate, noncorporate
KD,, = KD(KD;,KD,,) short, long-lived assets
VKD, = PKD; (KD value of capital services

*total Industry capital

In PKD; = a0+ I P+%In P'B),InP,

InP = (InPKD,,,InPKD,,)'
PKDKD, VKD |
PKD, KD, /VKD, |~ %k " 21T

*Corporate capital
InPKD,, = g, + 5 "I P+%In P'BSInP,

INP = (InPKD,,,InPKD,,)’

jes?
PKD, KD, /VKD,
PKD KD, /VKD,

jel jcl

} aly + Bl InP,

1 tITC tz

PKD , = { =

A-17

cLes (r +Q+7)0,) +yit? |PK,  s=s)l

(A.3.26)

(A.3.27)

(A.3.28)
jelyp (A3.29)
c=c,n (A.3.30)

(A.3.31)

(A.3.32)

(A.3.33)

(A.3.34)

(A.3.35)

(A.3.36)



where rg' =r +(1+7)J, (A.3.37)

csj

Note: We do not index PK by PKjc or PKjss, but have a common price of capital goods
for all buyers. Similarly, 7 is common to all equations

r‘jc = (1_ﬂjc)rczqu +ﬂjc ([1_ (l_}/(l:)tc]lt _7[) (A338)
pf - a[1-(1-72)t
where e = [1_t(eam ) ] (1—aD'V yftc) (A.3.38b)
where " = o™Vt + (- ™V ) (A.3.38¢)

*Noncorporate capital

InPKD,, = o,/ + 5 INP +%In P'BINInP (A.3.39)
INP = (InPKD,,,InPKD, )’
1_tITC _tez
PKD,, =| =222, + (L 1)) + 7ty |PK,, - s=s] (A.3.40)
where ret =1, +(1+7)5, (A.3.40b)
PKDKDLVND) A3l
PKD,KD,, /VND |~ %@ T Fro 1N (A.3.41)
o = (1=, (15%)+ B (1- (173 )80 )i~ 7 (A.3.42)
e = p* = x| 1-(1- 72 )t¢ | (A.3.42b)

*Household capital
PKD,, = [1, + @+ 2)d + Q=70 XL Py 5=l (A.3.43)

where 1 =1, + 1+ 7)5,, (A.3.44)

InPKD, =y, +app I P+%In P'Bg, InP,

(A.3.45)
InP = (In PKD,,In PKD, )’
PKD,KD,VHD] . as
- nP, 3.
PKD,KD,, /VHD |~ ko T B0 (A3.46)
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h=(1-8,)6" + B,[L-(1- 7 )t (1—dhi)]i - = (A.3.47)
where 1% = p — 7| 1-(1- ¢ )t¢ | (A.3.48)

*Short, long
In data construction, short and long capital is aggregated over the corresponding

components from the list of 51 BEA assets classes: K . = ZiKijcst and
K = 2 Ko for j=1,...,35 and c=c,Lh.
In this version of the model we do not keep track of K; . = (1— 6Ky + lijest

In other words there is no effort to link the investment column of the 10 Table
(A.3.17) and Iijcst.

t, =t (- t5)+t; (A.3.50)

Replacement cost
VK™ = 3 (147 ~t.2, ) PK K o (A.3.51)

c™—Ccs
Cs

Value of depreciation deductions and property tax

chs( + (14 7) 8, ) (1-18° — 1.2, ) PK K oy s (A3.52)
D, :Zzns(rn+(l+7z)5 )(1-10° —t,2,0 ) PK K o 4 (A.3.53)
s,
Rp =2 (1-t1° —t,z, )PK Ky, C=cn j=lely, (A.3.54)
interest cost
IC, :ﬂch(l th —t.2, PK K july  C=Cn j=lely, (A.3.55)
Corporate income tax base; corp tax revenue
BQ, = PKD KD, -D, -IC, R} (A.3.56)
R, =t/ @-t)BQ, (A.3.57)
RS, = t:BQ, (A.3.58)

Noncorporate income tax base
BN, =PKD, KD;,-D;, - IC; -R;}, (A.3.59)

Individual capital income tax base
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B =BQ, -t,BQ, +BN, +IC +IC,, (A.3.60)

Individual capital income tax revenue from industry j; cash flow

" =[ @™Vt + (1- 0™ )t¢ | (A.3.61)
R =[ @™t +(1-a™ )¢ |(BQ, R}, )+t BN, +t (IC, +1C;))  (A3.62)
R =[ @™ +(1-a™ )t& |(BQ; -R;,)+1"BN, +t=(IC, +1C;,)  (A.3.63)
CF,=B" -R/ —-R"+DC, + DN, (A.3.64)

=(1-t,)(PKD, KD, -D, - IC,,—R!)+IC, + D,
+PKD, KD, —R! =R/ —R

Household property taxes

Rr? = tr?PKt—l(Khst—l + Khlt—l) (A-3-65)
debt, = ﬂhPKt—l(Khst—l + Khlt—l) (A.3.66)
PKD, ...KD
BH =0-R” —debt,i (1- nshort_~hshort (A.3.67)
PKD, KD,
RKH® =3 (R +R}) (A.3.68)
i
RKH™ =t'BH (A.3.69)
RKH™ =t (GINT " +Y"") (A.3.70)
RKH = RKH® + RKH™ + RKH™ (A.3.71)

*Revenue summed over all industries: Property; Capital income; Wealth taxes

N IND

RP = ZRP +R? +R! (A.3.72)
J

Jc

NIND

RK' =Y R +R/"+BHt'
J f (A.3.73)

tk

+

” (rBG+rBF)+tk" (GINTP +Y™)+(1-tk" ) PKD,,KD,,
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NIND

RK® =2 R +Ry +BHt’
J

Jc

(A.3.74)
+ k(rBG+rBF)+tk5(GINTp +Y™)+(1-tk* ) PKD, KD,
NIND
RW ' =tw[> D (1-1TC, —t.z, )PK K .,
j=1 sl
+(1-1TC, —t,2,, ) PK ;K s + BG, + BF] f=f,s (A.3.75)
NIND
Y'= Z IC,, +IC,, +debt, i, (A.3.76)
J
YK = > PKD,KD; (A3.77)
j
YK = PKD,KD,; —R% — R, — Ri; (A.3.78)
YK =YK — PKD,,KD,, — PKD,,KD,, (A.3.79)
DEP™ =) D, +D, (A.3.80)
i

End of disaggregated capital version
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A.4 The Government and pollution externalities

Tax rates

tc, = tc + tc® i €leom

tc, = tc +tc"

tc, =tc +tc”

tc, =tc+tct

tx =Dt XP, icly Xelgg
x=1

tx' =Yt XP,
=1

tx" =D XM,
x=1

X" =D XM,

x=1

tu, + tx;’
i =t + )+ ———
PO,

t° = ZPLDjLDjﬁl—tl—m
]
Stock-flow relations

BG, =BG, , +AG +GFI +AP®*" +BG"™

BG, =BG, , — GFI — AP°F

Revenues and expenditures

R_TOTAL=R_SALES+R_TARIFF+R_P+R_K+RK™+R_L
+R_W +R"+R_UNIT +R_EXT +R_ITC
+R_CON —R_CON™ +R_CON® +YK® +TLUMP

R_SALES =) tt,PO,QI,
i
R_TARIFF = t:PM; M;

i
R_P=tpPK_,K,,;
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(A.4.1)
(A.4.2)
(A.4.3)
(A.4.4)
(A.4.5)

(A.4.6)
(A4.7)

(A.4.8)

(A.4.9)

(A.4.10)

(A.4.16)

(A.4.19)

(A.4.20)

(A.4.21)
(A.4.22)

(A.4.23)



R_K =tk( >  PKD,KD, RK““)+—r(BGt L+BF.)

j=1,36

+KGINT 29 4 tky FOW-2d (A.4.24)
=tk( )| PKD,KD; —RK™) +tkGINT +tky **"

j=1,36

khh

RK™ = T PKD,,KD,, (A.4.25)
R_L:tl P"LS/(1-tI")=tI*> PLD,LD, (A.4.26)
i
R_W =tw(PK.K + BG + BF) (A.4.27)
R_UNIT =) tu,Ql, (A.4.28)
i
R_EXT =Y tx](P1,Q1; + PM;M; }+ > t$(Ql; + M, ) (A.4.29)
i j
R_ITC =~t"PIlII? (A.4.30)
R_CON™" =" tc,PS,C, + RCON™ (A.4.31)
lcom
R_CON"™ = (tc+tc") "”%K KDD36 PIILI? (A.4.32)
R_CON™ =tcvCC™ (A.4.33)
G
R_CON™ =" _vGG (A.4.34)
1+tc
R_CON™ =R _CON™9_R_CON"™ (A.4.35)

RY  nontax receipts (C526)
GFI  govt foreign net investment (C997)

GINT ™ govt net interest payments to foreigners (C921)

G™  govt transfer payments to households (excl social insur) (C910)
G"™"™ govt transfer payments to foreigners (C999)

GINT® govt interest payments to private bond holders (C920)

GINT*® investment income of social insur funds (C922)
R_SS transfers to govt from social insur funds for admin expenses (C914)

AG  government deficit (C994)

EXPgengov :VGG+Gtran+Gtran,row+GKtran+GKtran,row+G|N-|-p+G|NTrow (A.4.36)

G_SS=GINT*-R_SS (A.4.37)
AG =EXP*™ _R_TOTAL+G _SS (A.4.38)
=
VGG =AG+R_TOTAL+R_SS

—GINTP —GINT* —GINT ™ - G™™N _Ganrow (A.4.39)
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equivalently:

VGG = AG +R_TOTAL (A.4.40)
r BG _GINT™ —GINT ™ — GTRAN _ ggtran.row
1-tk
GINT™ =GINT? +GINT® —R_SS-—BG,_ (A.4.41)
1-tk

Alternatively, using “endogenous interest payments” option:
VGG =AG+R_TOTAL

+R SS-— rE—GINT row _ (3TRAN _ (gtran.row (A.4.42)
h k

GINT™ =0 (A.4.42b)
VG, = a®VGG il (A.4.45)
G, =VG,/PS, (A.4.46)
PLD,, LD, = a’VGG, (A.4.46b)
PKD,, KDy, = aSVGG, (A.4.46¢)
Vectors for use in A.6.2 below:
VG = (PSG,....,PS;Gys ) (A.4.47)
G" =(G,.....Gy)
G =(G,...,G4 NClg,KDg,LD; )
PGG =] PS¢ (A.4.48)
GG =VGG/PGG (A.4.49)

Government closure options:

R_TOTAL+AG+... 'resid’
VGG, = Voo , , (A.4.50)
7. GDR propr
oor _ VGG (A.4.51)
GDP

Flat tax alternatives
AS=Armey-Shelby; HR=Hall-Rabushka; JCT=Joint Committee on Taxation

RL = ] xr + BeLar INCYLE™®) f=AS,HR (A.4.54)
=al , + Bl INNPCC*CC+VII +VGG)  f=JCT (A.4.55)
R_FLAT™ =tl "™ (YLo™ —RL") (A.4.56)
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_ R_FLAT™

= tI° : RL=R_FLAT" (A.4.57)
YLgrOSS
bus
v vy YK (A.4.58)
BB ™ =YK —VII™; AS,HR (A.4.59)
=YK — Z (K jogs + O K s + 0 K s + 0, K s +)PK JICT - (A.4.60)
J
R_FLAT™ =tI™BB™ (A.4.61)
R_FLAT =R_FLAT™+R_FLAT"™ (A.4.62)

___end of Flat tax alternatives

Externalities

EXT, = 2. XP,Ql; +2 XM, M, X €lger (A.4.63)
] ]
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A.5 The Rest-of-the-World

Non-competitive imports

PNCI; = e(l+ tr} PNCI; j=1..,35C,1,G
PNCI™ =ePNCI;

Competitive imports and domestic output making up total supply:
QS;=Qs(QC,.M,) i elggy

InPS, =, InPC, + ¢, INPM, +3 (5, In>PC, +24,. InPC,InPM,,
+B,. IN*PM )+ M InPC, + Y InPM,
=a" InP" +InP" 'B™ InPY +InPM ' fM

InP" = (InPC,,InPM, )

PM; =e(L+1tr, + o PM; +tx" i € legy
PM™ =ePM;
. [PC,QC,/PS,QS,
E{PMiMi /PS.QS,
Cobb-Douglas option:
SD' = |:PCiQCi / PSiQSi:| — o OM
PM,M. / PS,QS,

}:a“"i +BY InPM 4 fM

PS,QS; = PC.QC, + PMM,

I €loom

Vectors for use in A.6.5:
VQS = (PSQS,....,PSQS; )
VM = (PM]_M]_’- (Y PM35M35)

SM = (SD},SD.....,SD;°)
M= (M, M,,..., My

PSS = (L+tc;)PS, i € leom
PSy = (L+1tc, )PNCl,
PS¢ = (L+1tc, )PKDy
PSS = (L+tc, )PLD,
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(A5.1)
(A5.2)

(A5.3)

(A.5.4)

(A.5.5)
(A.5.6)

(A5.7)

(A5.7b)

(A5.8)

(A5.9)

(A.5.10)

(A5.11)



AINPM; =Af? t>2005  PM, =datafor t=..,2004,2005

Exports

Exports prior to version 16:

* i
1+1tr,)PC,
X = EX{ [%J + Xt € leon

t it
EX? =a+ A" InY,
Exports in version 16:
IDEN
Sxi = PS, X,
PS,QS,
InP* = (In e.,PM

v IDEN tr
X=X + Xy

= +BY InP% + fX

*

it?

InPC, )’

Vectors used in A.6.2:
X = (Xpeeo Xog
VX = (PC,X,,...,PCy X5 )

Current account and net foreign assets
v P :ZePMi*Mi

v e :ZI"‘ePNCI’J.*NCIj

V= ZJ: PC, X,

TB=V EIX -V IMP -V NCI
TB*=TB/e
CA=TB+Y™ -GINT™ — Gtran,row -G Ktran,row H row
=TB + I r ” BF +Y row,adj _ GINT ™ _Gtran,row _GKtran,row —H™

CA*=CAle

Y ROW adj _y/ROW _ r BE
1-tk
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(A5.12)

(A5.13)

(A.5.14)

(A.5.15)

(A.5.16)

(A.5.17)

(A.5.18)

(A.5.19)
(A.5.20)
(A5.21)

(A.5.22)
(A.5.23)

(A.5.24)
(A.5.24b)
(A.5.25)
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Stock-flow relation: _
BF, = BF, ; + CA, — GFI + BF disc 4 APBF (A.5.27)

CA  current account surplus of the US (C986A)
Y™ net private factor income from rest-of-world (C454P)

A-28



A.6 Markets, Numeraire and National Accounting
Final demands
I €leom

VFD, =PS,(C +1{ +G/)+PCX,

VFD = (VFD,,...,VFD,,)'
=VC +VI +VG +VX

Supply equal demand for commodities

35
PS,QS; =Y PS,QP’ +VFD,

i-1

35
=> AVQIl, +VFD,
j=1

I €loom

VQS=A VQI+VFD
VQC = Diag(SM)VQS VQS = Diag(1/SM)VQC

Diag(1/SM)VQC — A VQI =VFD
Diag(1/SM)M' Diag(: + tt"")VQI — A VQI = VFD
[Diag(1/SM)M' Diag(: + tt*") - A JVQI = VFD

Saving-investment balance

VIl =S —(BG, - BG,,)—(BF, - BF,,)
=S—AG™ -CA

Demand equal supply of capital

PKD, = y/*PKD jelayy

C
> PKD,KD, = PKDKD

j=1

C
D v KD, =KD =y K,
j=1
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(A.6.1)

(A6.2)

(A.6.3)

(A.6.4)

(A.6.5)

(A.6.6)

(A.6.7)

(A.6.8)

(A.6.9)
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Demand equal supply of labor

P" :
=0 ) €lgyy
PNR =y gP"
YL =VLD = PLD,LD,
(1-t")YLo™ = P"LS = P"(C—yw{N*)

L
PLD, =y

G
D yiLD, =LS
j=1

(A.6.11)

(A.6.12)
(A.6.13)

(A.6.14)

(A.6.15)

Disaggregated capital version (“version 9”): Arbitrage between different assets

i=p™—r™ (A.6.16)
P =T,PKD+7x (A.6.17)
7% =i(BAA) — p° in USWS
[ from model simulation trials

National Accounting
GDP =VCC +VII +VGG +V & -y ™ _y N (A.6.18)
GNP =GDP +Y " —GINT ™ —G"™""™" —H"" (A.6.19)
CC® =divisia(C; PS’) (A.6.20)
11 = divisia(l,; PS,) (A.6.21)
GG™ =divisia(G,; PS,) (A.6.22)
X ™ = divisia(X,; PC,) (A.6.23)
M =divisia(M,,NCI ) (A.6.24)
rGDP =divisia(CC™, 1™, GG™, X ™) - M ™ (A.6.25)

Formula for Q =divisia(q;; p;) :

Q o el Picaliis O . C
In—=>» i (2t -— ) |In—"; V., =) p,0
Qt—l IZ:l: ’ Vt Vt—l qi,t—l t IZ=1: o

Numeraire
P"=P" (A.6.30)
Walras Law check
wal =[P"L —(1-tI")YLY™ — P**L**]/P"L (A.6.31)
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A.7 Steady-state equilibrium

T denotes the terminal period that approximates the steady state.

Prices, -Prices, , <tol (A.7.1)
Quantities, -Quantities, , <tol (A.7.2)
AG; =0 (A.7.3)
CA; =0 (A.7.4)
h=p (A.7.5)
w1 = oK (A.7.6)
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A.8 Glossary
8.1 Values; 8.1.2 Shares and Probabilities 8.2 Quantities; 8.3 Prices, interest;
8.4 Behaviorial Parameters; 8.5 Tax rates, Govt spending rates;

A.8.1 Values:

A 10 Use matrix; the use of commaodities by each
industry

A, J €l Columns of A

A; j€lcow J€lwo  Share of inputi in producing output j

BB fat Business tax base (flat tax)

BF Net US private sector claims on rest-of-world

BF dise Stock-flow discrepancy in the US external
accounts

BG Government debt to domestic households

BGYse Stock-flow discrepancy in the US govt accounts

BG * Government debt to rest-of-world

BN; J el Tax base of noncorp portion of capital income

BQj J€lo Tax base of corp portion of capital income

CA Current account surplus of the US

CF, J€lo Cash flow of industry j (version 9)

D, jely celee,  Depreciation deductions

debty, X Debt financed portion of household capital

DEP™ Value of total depreciation

DIV “Dividends”; after-tax capital income

EXPINIY Total expenditures of general govt

G Ktran Capital transfers from government to households

G Ktran.row Capital transfers from government to rest-of-
world

G Government transfers to households

Glranrow Government transfers to rest-of-world

Glranss Transfers from gen gov to Social Ins Trust Fund

GDP Value of Gross Domestic Product

GFI Government net foreign investment

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

GINT ¥ Arbitrage adjustment for interest income on
government bonds

GINT?® Govt interest payments on public debt to persons
(excluding social insurance funds)

GINT ™" Government interest payments to rest-of-world

GINT*® Govt interest payments on public debt to social
insurance funds

GNP Value of Gross National Product
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GM

G_SS

H row

IC. Jely celieen

RS Jelys felgpy
R felgy

; .
R: Jelyp celipen

RHK

RKH®
RKH™
RKHint

R_CON®
R_CON™
R_CON™

R_CON™
R_CON™
R_EXT
R_FLAT
R_FLAT"
R_FLAT™
R_ITC

R K

o

ALES
SS
R_TARIFF
R_TOTAL
R_UNIT
R W

S

TLUMP

2 0 0 0
wn wm

Government net imports

Net gen govt payments to Soc Ins Trust Funds
Household transfers to rest-of-world

Interest cost of industry debt

Input-output Make matrix

Expenditures by household k

Full expenditures (incl. leisure), CEX basis
Full expenditures (incl. leisure), NIPA basis
Corporate income tax revenue from j; {federal,
S&L}

Individual capital income tax revenue from
industry |

Property tax revenue from j; {corp, noncorp}

Property tax revenue from household

Non-tax receipts of the government
Revenue from indiv cap taxes; total

Revenue from household capital services tax
Revenue from indiv cap taxes on equity
Revenue from indiv cap taxes on HH capital
Revenue from indiv cap taxes on HH claims on
government and ROW

Revenue from consumption taxes on government
spending

Revenue from consumption taxes on household
capital

Notional revenue from consumption taxes
(ignoring the exemption/rebate)

Revenue from consumption taxes

Rebate for consumption taxes

Revenue from externality taxes

Revenue from flat taxes

Revenue from business flat tax

Revenue from household flat tax

Negative revenue from investment tax credit
Capital tax revenue

Revenue from labor income taxes

Revenue from property taxes

Revenue from sales taxes

Transfers from Soc Ins for admin expenses
Revenue from tariffs on imports

Total tax revenue

Revenue from new taxes on unit of output
Revenue from taxes on wealth (estate tax)
Private savings

Lump sum tax
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vC

VCC

VCCexempt

VED

VG; (VG) I €lycom

VGG

VI

VII

VI IbUS

VI

VI IfIXed

VKgain

VKJ-rep Jelw
VN

VP! J el
VT

VQSs
VX
W
wal
WF
XR

Y

Y |
Y*
YrOW

Y row,adj

YF

YK
YKbUS
YKgov

Trade balance

Trade balance in foreign prices

Total value of exports

Total value of competitive imports

Total value of non-comparable imports
Vector of values of domestic commodity output
Vector of values (to producer) of domestic
industry output

Vector of values of household purchases of
commodities

Value of aggregate consumption (PCE)
Consumption tax exemption base

Vector of values of final demand for commodities
Value of government demand for commodity i
(vector)

Government spending on goods and services
Vector of values of investment inputs

Value of domestic private investment

Value of business investment (flat tax)

Value of inventory investment

Value of fixed private investment

Value of aggregate capital gains

Replacement cost of capital stock

Vector of values of household purchases of NIPA
commodities

Vector of values of input into industry |

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)
percentage error in Walras Law check

Full wealth of private sector (households)
Travel exports: Expenditures by foreign tourists
in U.S.

Private Income

Interest from debt portion of claims on all capital
Exogenous projected rest-of-world income

Net income from rest-of-world

Arbitrage adjustment for income from rest-of-
world

Full private income (including imputations on
leisure)

Capital income

Capital income from private business (flat tax)
Capital income from govt enterprises
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YKnet
YL
YLgrOSS
AAJTFP j €l
AG

AP BF

AP®®

APB®”

ASC, icl

CNODE=top

A.8.1.2 Shares and Probabilities

gGDP
mj?i"' I €leon
m;iow i€l
H
icon e lpee
ST jelyos
m=K,L,E,M
N )
SC, le ICNODE:top
« )
SC, e ICNODE:top
SD! I €leom
SF
SIM m el
SM
SNrAn m € lenope
spm Jely mMelpyone
SX! I €leoy

A.8.2 Quantities
Aagg

TFP ;
A Jelyp

Private capital income after tax
Labor income after tax
Value of labor income

Total technical change in industry j

Government deficit

Capital gains on net foreign assets

Capital gains on government bonds

Capital gains on government liabilities to Row
Difference in cons shares, CEX vs NIPA basis

govt purchases share of GDP
share of national commodity i made by industry |

share of industry j’s output going to commodity i

matrix converting NIPA PCE classification to 10
commodity classification
NIPA commodity shares of consumption

{capital, labor, energy, material} input cost shares
for industry |

Shares of household demand, top tier, NIPA basis
Shares of household demand, top tier, CEX basis

Shares of domestic output, imports in total supply
ofi

Vector of shares of commaodities 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 i

Shares of total supply of i exported

Productivity shift term that applies to all
industries

Productivity in industry j due to both exogenous
and induced components; and shocks

Vector of quantities of consumption of produced
commodities

Vector of consumption, commodities and non-
produced goods
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GGdiV

N
Nm
NCI,

Qc
QL

el

e ICNODE:top

I € lycom

X €legr

I € lycom

_m € |y
I € lycom

I € lycom

J € lguy

J € lguy

c={c,n,h}

S € | psser

J € lguy

I €loom

M € leyope

I e lpce
J € lguy

I_ € leom
J el

Consumption of 10 commodity i
Consumption CEX basis, top node item i

Aggregate real consumption (from simple Cobb-
Douglas index)
Divisia index of real Consumption

Exogenously projected portion of export function

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

Real government final purchases (from CD index)
Divisia index of real government final purchases
Aggregate investment in domestic capital stock
Vector of commodities used in aggregate
investment

Investment aggregate m

Investment of commaodity i in fixed investment
Investment of commodity i in domestic capital
stock

Divisia index of real aggreg investment
Aggregate private domestic capital stock

Capital stock in “oil and gas mining”

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

Quantity of capital input into sector |

Quantity of capital input into sector j, {corp,
noncorp}, {short asset, long asset}

Time endowment of economy

Quantity of labor input into sector j

Labor supply

Vector of competitive imports

Imports of (competitive) commodities
Divisia index of real Imports (compet and nci)
Number of household equivalent members in
economy

Consumption of NIPA aggregate m

Leisure quantity (NIPA units)

Consumption of NIPA commodities
Non-competitive imports into sector j

Total domestic output of commodity i
Output industry j
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QP

QP/
Qs,
rGDP
X
><i
inDEN

X"
deiv

A.8.3. Prices:

PCC

PF
PGG

Pl
Pll

PIM
Pl i

PK
PKgain
PKD
PKD;
PKDyil
PKD,,

Jelno Melope Aggregate input m into industry j

leleow J€ln

I €loom

! € lcom
I el

M € leyope

m el
Jelps
M € lpyope

I €loom

e ICNODE:top

J el

me ||NV
mi e |INVm

J € lguy

S €l pgser

Input of commodity i into industry |

Total supply of commaodity i

Divisia index of real GDP

Vector of exports

Exports of commodity i

Exports that are explicitly identified in 10

Travel exports of commodity i
Divisia index of real exports

“Exchange rate”
Interest rate on private U.S. owned foreign assets
Cost of capital return to debt

Price of total hours (work and leisure)

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 consumption CEX basis

Price of leisure on CEX basis

Price of aggregate commodity consumption from
simple Cobb-Douglas index

Price of full consumption

Price of aggregate government consumption
(Cobb-Douglas index)

Price of industry output paid by buyers

Price of aggregate investment goods

Price of investment aggregate m

Union of above aggregate investment prices and
supply prices

Price of capital stock

Capital gain rate for aggregate capital

Rental price of aggregate capital

Rental price of capital paid by producer

Rental price of capital of “oil and gas mining”
Rental price of household capital; short and long
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PN,

PN™
PNy

PNF
PNCI’
PNCI,

PNCI ™

POj

ppm
PP

PS
PS;

pPS®

rjc

net
csj

equ
rc

eq

N

Celieca

S € | pseer
j € lguy
i €leom
i €leom
i €leom

n e Inpa
m & lenope
mi € lcNoDEm

J € lguy
J € lpuy

J € lpuy

J el

Jelyy mMelpone

mi € lpNODEM

! € lcom
I €loom

Jely celipen

J €lyo:c={c,n, h}

S €l psoer

c={c,n,h}

Rental price of capital; corporate and noncorp
Rental price of capital; short and long-lived

Price of labor paid by employers
Price of competitive imports paid by importers

World price of competitive imports
Landed price of imports before tariffs

Price of NIPA PCE commaodity

Price of consumption aggregate m

Union of above 2 sets of consumption prices
Price of leisure (NIPA basis)

World price of non-competitive imports

Price of non-competitive imports paid by
importers

Landed price of non-competitive imports before
tariffs

Price of industry output received by producer

Price of aggregate input m into industry j

Union of above set of aggregate production prices
and prices of inputs

Vector of supply prices

Price of commodities to buyers

Prices of commodities paid by the household
sector (after consumption taxes)

After tax interest rate used in Euler equation
Weighted (equity and debt) rate of return, corp
and noncorp

Weighted (equity and debt) rate of return to
household capital

Net return on capital, {corp, noncorp, household},
{short, long}

Rate of return to equity; {corp, noncorp,
household}

Inflation rate in cost of capital formula (version 9)
Equity premium (over debt)

Cost of capital return to equity

A.8.4 Parameters of behavioral equations, Kalman filter terms:
Household functions
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Production and commodity functions

j
g

anm
Bij

B
f, Pl
f, J

ft Pjm
Aagg
A Aagg
A

]

M
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m € lcnopE
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J € hinp
J € hinp

M € | pyope
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J € hinp

M € | pyope

M € | pyope

M € | pyope 40

Pure rate of time preference

Household intertemporal elasticity of
substitution

Shares (at unit prices) of consumption at node m
Share elasticity of consumption (w.r.t. prices) at
node m

Coefficients on demographic characteristics of
CC function

Distribution coefficient in top tier household
demand function

Coefficients of demographic terms in top tier
household demand function

Latent variable for bias of consumption change,
lower tiers

Aggregation constant of leisure

Bridge matrix linking NIPA “Personal Constant
Expenditures” commodities to 10 commodities

Cost function constant

Shares (at unit prices) of inputs into industry j at
node m

Share elasticity of input demands (w.r.t.) at node
m
Biases of technical change

Latent variable for bias of technical change, top
tier
Latent variable for technical change, top tier

Latent variable for bias of technical change,
lower tiers

Index of aggregate technology shock
Aggregate technology improvement
Industry technology shock

IO Make matrix; the contribution of each
industry to each commodity

Row shares of Make matrix

Column shares of Make matrix

Depreciation rate (aggregate capital)
number of factors at node m

location in price vector of price of subaggregate
m
location of component prices of node m
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Capital input and cost of capital functions
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Jelinp
J e linp

jelino
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jelino
j€lnp

J e lhinp

c=c,n,h
c=c,n,h
J € linp
Je linp

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
noncorporate cap input

Share elasticity of components of indus
noncorporate cap input

Constant of household capital input price
function

Shares (at p = 1) of components of household
capital input

Shares of components of household capital input
Depreciation rate (aggregate capital)

Rate of depreciation of short-lived capital stock
Rate of depreciation of long-lived capital stock
Corporate debt-equity ratio, industry j
Noncorporate debt-equity ratio, industry j

Debt-equity ratio, household
Dividend-payout ratio

Investment functions and capital stock functions

OtIY

i S ICOM

me I|NV

me I|NV

m e l\yopoe

J € lpuy

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 total
investment at node m

Shocks to investment cost function

Shock to rate of capital formation

Latent variable for bias of investment change,
lower tiers

Aggregation constant of capital services
Aggregation constant of capital

Aggregation constant of investment goods
Aggregation constant of price of capital stock
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Trade functions

0{Mi | (S ICOM
gMi i€ lcom
f Mi

7 ' € lcom
aX I € lcom
BX i€ lcom
f Xi

Government functions
b i€ linp

Labor functions
L

Yj

we

J € lguy

Externalities functions
Xij Jelyp

XMix i € lcom

X€ lgy

x € lgxt

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

Shares elasticity of components of total supply
Latent variable for bias of import change

Export price elasticities

Shares of exports in total supply
Shares elasticity of components of exports
Latent variable for bias of export change

Share of government expenditures on i

Aggregation constant of labor
Aggregation constant for aggregate leisure

Production externalities
Import externalities

A.8.5 Tax rates, tax parameters, Govt and Funds spending rates:

a'FLAT | = AS,HR,JCT
ﬂ'FLAT | = AS,HR,JCT
7Cp c=c,n,h

7:; c=c,n,h

%

7/(? Celigon

}/VGG

dhi

Flat tax base coefficient {Armey-Shelby,
Hall-Rabushka, Joint Comm Taxn}

Flat tax income coefficient {Armey-Shelby,
Hall-Rabushka, Joint Comm Taxn}

Deduction of property taxes (= 1 in version
9)

Proportion of interest payments deducted
before tax

Proportion of dividends deducted before tax
on corp.

Proportion of capital gains on corporate
equities excluded from individual income for
tax purposes

parameter for setting govt purchases as share
of GDP

Proportion of inflation premium in interest
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c=c,nh
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i S ICOM

iE ICOM
iG IBUY
iG ICOM
jelino
f="Fs

J € lhinp

determined by indexing rule of household
interest expense

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

Tax on equity income (corporate,
noncorporate, household)

Average tax on personal corporate capital
income

Statutory tax rate on corporate capital
income; federal, S&L

Capital gains tax (corporate, noncorporate,
household)

Property tax rate; {corporate, noncorp,
household

Rate of investment tax credit

Tax rate on household income used to adjust
deductions

Total tax rate on consumption commodity
Consumption tax rate

Consumption tax on goods only
Consumption tax on govt spending
Consumption tax on household capital input
Consumption tax on private household labor
Consumption tax on imports only (NCI)
Average tax rate on labor income

Average tax rate on labor income; federal,
state

Flat tax rate on income

Marginal tax rate on labor income

Marginal tax rate on labor income; federal,
state

Implied tax rate on labor income at zero
income

Tax rate on aggregate capital income
(version 8)

Tax rate on household capital input (version
8)

Tax rate on aggregate property (version 8)
Tariff rate on competitive imports

Tariff rate on noncomp. imports

World tariff rate on US exports
Indirect business tax (sales tax)
Indirect business tax; federal, state&local

The full tax rate on sales
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iG ICOM

iG ICOM
X € gy

X € lgyr

f=1s

Celigoa S € lasser

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 x
Tax on one dollar of externality x

Wealth tax rate (estate taxes)
Wealth tax rate (estate taxes); {fed, S&L}

Depreciation allowances for $1 of
investment
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