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Supplementary Material

Supplement to “Redistribution and the monetary-fiscal
policy mix”
(Quantitative Economics, Vol. 14, No. 3, July 2023, 817-853)

SAROJ BHATTARAI
Department of Economics, University of Texas at Austin

JAE WON LEE
Department of Economics, Seoul National University

CHOONGRYUL YANG
Division of Research and Statistics, Federal Reserve Board of Governors

Section A of this Online Appendix presents a tractable two-agent model that permits
analytical solutions. The flexible-price model analyzed in Section 2 of the main text is
introduced as a special case of this model. We give more details on the derivation of the
results in that section. Section B details the quantitative model presented in Section 3 of
the main text. Section C presents additional figures and tables.

APPENDIX A: THE SIMPLE MODEL
A.1 Households

A.1.1 Ricardian household There are Ricardian households of measure 1 — A. These
households, taking prices as given, choose {CR, LR, BR} to maximize

00 R\1l+¢
Zﬁt[log clt - Xu]

=0 I+e¢

R
subject to a standard No-Ponzi condition, limtﬁw[ﬁf%(i—i)] > 0, and a sequence of
t

flow budget constraints

where Cf , Lf , Bf , \Iff , Tf, P;, w;, and R; denote respectively consumption, hours, nom-
inal government debt, real profits, lump-sum taxes, the price level, the real wage rate,
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and the nominal gross interest rate. The discount parameter and the inverse of the Frisch
elasticity are denoted by 8 € (0, 1) and ¢ > 0. The superscript, R, represents “Ricardian.”
The flow constraints can be written as

1
CR 4+ pR :R,_lﬁbf_l +w, LR+ R _ 7R
t

R
where bf = Ii,—’t is the real value of debt, and I, = Pf’_’l is the gross rate of inflation.
Optimality conditions are given by the Euler equation, labor supply condition, and
transversality condition (TVC):

Cfi—l R;
— = ) A.1)
CR H1
X(LY)*CF =wy, (A.2)
1 (BR
. t - _t —
s ()]
A.1.2 HTM household The hand-to-mouth (HTM) households, of measure A, simply
consume government transfers, s{{ , every period
cH =H,

and has no optimization problem to solve.

A.2 Firms

A.2.1 Final good producing firms Perfectly competitive firms combine two types of
intermediate composite goods {Yy ;, Y} to produce final consumption goods using a
Cobb-Douglas production function

Y=Yy, 7 (Ys,0)?,

where the intermediate composites are given as

0

1 Lol 71 1 = S
Yf,zz[/ Vre(i)® d11| and Ys,t5|:/ Vst (i) 0 dz:| .
0 0

Solving the standard cost minimization problems yield price indices of the form:

P = k_l(Pf,t)l_y(Ps,t)yy

1

1 ﬁ 1 -0
P = |:/ Pf',t(i)lodi] and P, ;= [/ Ps,z(l')ledii| ,
0 0

where k = (1 — y)!~7y?, and the demand functions for the intermediate goods:
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pr,e(i)

_0 N\ —0
. . Ps,e (1)
YD) = ( Py ) Ype and s ()= ( ;Js,t ) Yo

A.2.2 Intermediate good producing firms These firms produce goods using the linear
production function

i) =1p, (i) and  ys (i) =Ly, (i),

where [r ;(j) and /s ;(j) are labor hours employed by the firms. Firm i’s real profits are
given as

W (i) =

i, (1) : . .
pj;, Yj,(i) —wyyj (i) forj=fands.

t

Firms in sector f set prices every period flexibly. The first-order condition of these
firms is given by

Pf,t 0
—_— = W = Wy,
S
where pu = 9%01 Firms in sector s, in contrast, set their prices to the previous period price
index P;_;:

E — Pt*l :H;l
P, P,

A.2.3 Aggregation First, we use the aggregate price index to obtain a Phillips curve
relationship
P =y /p \7
1=k 2L SR A | 1=y (11-1)".
() (% (o) (ML)
Solve for w; to get
v
wy = ,u,_lkﬁﬂtl’7 (Phillips curve), (A.4)

which shows the real wage depends positively on inflation, except for the flexible-price
limit, y = 0.
Aggregate hours are given as
Li= [t di+ [ 1 di

ELf,t ELS,I

Since firms in each sector choose a common price, we have

Yf,t(j)ZYf,t and y;((j) = Y51
lf,t(j)=Lf,z and [ (j) =Ly,
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Aggregate profits are given by

%E/Wﬂmm+/wwmw

_(hy CwY )+<Ps,,Y oy )
P, frt tYf p, 1! t¥s,t

=Y —w (Y, + Y1)

=Y —wi(Ly+Ls,t)

— ‘Pt:Yt_tht-

Finally, the aggregate production function can be obtained as

Ltzflf,,(i)dw/ls,t(i) di=Lys+Lg,

Pft - P -
=(1- L Y, ’ Y,
( 7)<Pt> t+7< Pt) t

= (1 — y)(pw) 1Y, 4+ yI1,Y,

= L=E(l)Y,. (A.5)

Notice that in the flexible-price limit, Z(I1;) = 1, and output, Y;, does not depend on in-
flation. Hours, L;, therefore, is also independent from inflation in the absence of nomi-
nal rigidities. In general, however, inflation affects hours through Y; and E(I1;). Output
Y; is increasing in I1; (as shown below).

A.3 Government

A.3.1 Flow budget constraint The government issues one-period nominal debt B;. Its
budget constraint (GBC) is
B; B

2L R,
P, 7Tp,

— Tt + 81,

where 7, is taxes and s; is transfers. It can be rewritten as

R,
I1,

b= bi_1—7+s:. (A.6)

Transfer, s;, is exogenous and deterministic.
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A.3.2 Policy rules Monetary and fiscal policy rules are

R, (m)“’
ra— —_ y (A,7)
R I1

(t¢ —7) = (b—1 — b), (A.8)

where ¢ and ¢ measure respectively the responsiveness of the policy instruments to
inflation and government indebtedness. The steady-state value of inflation, debt, and
the exogenous variable, {I1, b, 5}, are set by policymakers and given exogenously.

A.3.3 Intertemporal budget constraint For future use, we obtain the intertemporal
GBC by combining the flow GBC and TVC. From the GBC (A.6), we have

1
bi=Ri1bj 1= —Ti+8 = bi_1=——(b+7—5).

Ht R[ 1

Iterating it forward leads to

II, II I, II
bz—1=< t t+1.“ t+k—1 t+k >bt+k+z

Ri 1 R; Riti—2 Ry oo Liso Re-14

=

i|(7't+k — Stk )-
j=0

Att=0,

T oMo Gef Ch Mo iCR
joR-1 ] Racfcy ¢t RaCf
In the limit, we have
I CY i 1 My «— ;C¥
by = 1 —b ‘0
1 R & B C]](g k+R_1§B ZR('Tt 5i)
—_— =
TVC
—0
or
R_
S ZB %(T,—l. (A.9)

The last equation is the intertemporal government budget constraint (IGBC).
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A.4 Aggregation and the resource constraint

Aggregating the variables over the households yield

st=/\sf1,

Tr=(1— )\)Tf,
b= (1—A)bR,
L,=(1-ALE
v, =(1-0)PR

Combining household and government budget constraints give
(1-0CRyACH =,

The resource constraint above, together with HTM household budget constraint, implies
that output is simply divided between the two types of households as:
1
cH =g,
t A St

1 ] (A.10)

A.5 Solving the model

As in the main text, we solve the model, considering a redistribution program in which
{s:}72, can have arbitrary values greater than 5 until time period T, and then s, = s for
t>T+1.

A.5.1 Output and consumption As in the main text, we start with output. We use the
household and firm optimality conditions to get

XL CR=w,

— ' sy, ) (v - @) = kST A.11)
XN\Tox ) (T =r 0o '

t

Equation (A.11) implicitly defines output as a function of transfers and inflation, the lat-
ter of which in turn is also a function of the entire schedule of transfers {s;}7°,. Once out-
put is determined, Ricardian consumption is determined by equation (A.10). We con-
sider two special benchmarks, which helps us develop intuition for other in-between
cases that are harder to solve.

A.5.1.1 Flexible prices First, as in the main text, we shut down any effects of nominal
rigidities. A perfectly competitive and flexible-price economy can be obtained by setting
y=0and u=1 (as 6 — o).
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Equation (A.11) then simplifies to

1 \¢/ 1 1
Y, Y, - —1
X(l—)\ ’) (1—/\ ' 1—As’>

= Yi=x'a-0"y ¢ +5,.

Output (and other real variables) are now independent from inflation.
We can obtain the “transfer multiplier” using the implicit function theorem. Let

F(Y,s)=Y,—x - 0ntey, ¢ —s,.

The derivative of Y with respect to s is

dy, F 1

d—St __F_Y - 1+(1—A)1+¢£Y;(1+¢).
X

Notice that

0<=Lf<1.
< <

The Ricardian household consumption is

1
CtR = CR(St) = mY(St) — St.

1-2

The derivative is

dCR(s,): 1 dY(s,)_1 0.
dSt 1—A dSt

These are the results presented in the main text.

A.5.1.2 Sticky prices We now consider the role of nominal rigidities. To this end, we
assume perfectly elastic labor supply, ¢ = 0, which is a typical assumption in the early
RBC literature. This assumption allows for an analytical characterization of the solution.
It maximizes the wealth effects on labor supply, and thus the multiplier. As a conse-
quence, perfectly elastic labor supply eliminates the direct relationship between Ricar-
dian consumption and transfers, which greatly simplifies the algebra.

We again use (A.11) to solve for output:

y

Yi=(1- D) T (yI) 7 + 5. (A.12)

The last equation shows the output as a function of transfers and inflation. Unlike the
case of flexible prices, the multiplier would in fact be greater if an increase in transfer
generated inflation.
Ricardian consumption in this case is given as
1

1 _ v
CtR =R, = th - mst = (xp) r(yIl) ™7,
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which reveals that the Ricardian household consumption depends positively on infla-
tion. Transfers no longer directly (and negatively) affect CX. Consequently, and in con-
trast to the flexible-price case, an increase in s; leads to an increase in CtR through the
indirect channel (i.e., via I1;) to the extent that transfers are inflationary.

A.5.1.3 General case A more general case is difficult to obtain an analytical solution.
If labor supply were imperfectly elastic (¢ > 0) and prices were sticky, Ricardian con-
sumption would depend negatively on transfer—controlling for inflation. An increase
in transfer, therefore, has opposing effects on Ricardian consumption. On one hand, it
generates inflation, which raises CR due to nominal rigidity. On the other hand, it lowers
CtR due to the redistributive role of transfer. So, this is an intermediate case between the
two benchmark setups above.

A.5.2 Inflation We now turn to inflation determination given monetary, tax, and
transfer policies. As shown in the main text, the equilibrium time path of {Il;, R;, b;, 7¢}
satisfies the following conditions:

o Difference equations
CR
1= —x—BR;,
G

1
b, = Rt_lbt_lﬁt — 7+
Rt_<H,>¢
R \11/)’
(t¢—7) = ¢ (b—1 — b).

e Terminal condition (TVC)

e Initial conditions

We first solve for a steady state. Assume s = 5. The system of the difference equation
then simplifies to

R=p7,

b=b

:|'| =i
|
=1
+
“l
4
=1
I
=
|
=
S
+
©l

So, R and 7 are determined given 5, I1, and b.
The system above can be simplified. First, as is well known in this simple set-up, the
Euler equation and Taylor rule can be combined to yield a nonlinear difference equation
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inIl;:

CR CR I
M1 =——BRi=— BR< t> .
Cia Cin I

Using the steady-state relation, R= B‘lﬁ, we obtain

My CR (Ht ) ¢
H CH—I
This equation shows that, for given I1;, an increase in r; leads to a decrease in I1;.
Second, we now simplify the GBC. Notice that the Euler equation implies

=,8_1C£HH fort>0
CZB t+1 -

R

—_— R171 = B_l fOI‘l‘z 1.

t—1

Use the above equation, the fiscal rule, and the steady-state relation, 7 = ( B! — 1)b+5,
to obtain the budget constraint of the form (for ¢ > 1):

1
b= Rt—lbzflﬁt — T+ 8¢

CR
—B_l _7t+st
CR
=B b —F— b1 —b)+s
Ct 1
R - -
=g CR by — (Bt =1)b— (b1 — D)+ (5, — 5),

which can be written as

T P -
(b =b)=|B" —x— —¢|(bie1 =D)+ (5t =5) + B b| —p— —1| forr>1
Ct—l Ct—l

Now consider time-0 GBC. At ¢ = 0, the Euler equation does not apply. We therefore
have

1 _
bo = R_lb_ll_l—o — [7_' + l//(b—l - b)] + 0.

Again, use the steady-state relation, 7 = (8~! — 1)b + 5, to obtain

R _
b0=<H—01—ll/)b 1— (B = 1= )b+ (s0—3).
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Finally, for simplicity, we assume R_; = R and b_1 = b. The system then simplifies to

(H’_“): C/ <E>¢ (A.13)
I cR\1m/’

N P T 1 i
(bt b)_ B R l,b (bt—l b)+(St S)+B b R 1 fortil»(A14)
Ct—l Ct—l

(b0—5)=31<%—1>13+(s0—§) atr=0, (A.15)

with the initial and terminal conditions.

A.5.2.1 Inflation determination under flexible prices We first solve the model under
flexible prices. In this case, CR = CR(s;), as shown above.

A.5.2.1.1 Monetary regime Notice that, no matter what happens until time 7 + 1,
starting 7'+ 2, (A.14) becomes

(by—b)= (B~ — ¢h)(bi—1 — b).

If 4 > 0, debt b satisfies the TVC for all possible values of inflation (including I1p) and
regardless of monetary policy.
Inflation is solely determined by equation (A.13), which becomes

¢
(HI_H):(E> fort>T7T+41,
I I
regardless of the history.

Suppose we are confined to find a bounded solution in the monetary regime (¢ > 1).
In this case, we must have

Ore .
I1
Otherwise, inflation would explode. Inflation before 7 + 1 can then be solved backward
using
1 R 1

1 _ <Ht+l> ¢ (C (St+1)> ¢

1:[ 1:[ CR (St) .
That is,

Iy < CR(3) )%
1 \cResp)/

Ty (( CR(5) )é)%< CR(sp) )%_<cR(s> )z( CR(sp) )i
| CR(s) CR(sr_1) CR(s7) CResron)/)
1 1

1 1
M7, << CR(5) )r( CR(s7) >$>$<CR(sT_1)>$
I CR(st) CR(sr-1) CR(s7_2)
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1

_( CR3) )¢( CR(sr) >£z(cR(sr_1)>i
CR(sr) CR(sr_1) CRisr_n))

@_( cR) )ﬁ( CRsr) )#_(cf‘m))%
- \CRsy) CR(sr_1) CR(s0)

1

1 s
CR(sT)CR(sT_l)--~CR(so)] '

:CR(§)¢T—1“|:

An interesting example is a one-time increase in transfer (sp > § and s, = § after-
wards). In the bounded solution, this raises the rate of inflation by

My ( 6! )%
- \ckee)/ '
and subsequently II; = IT (for ¢ > 1). Notice that the effect of transfer on inflation is

purely transitory in the monetary regime.
Given the time path of inflation, we can solve for debt. Debt at ¢ = 0 is given by

bo = [(E - 1>B‘1 + 1}I3+ (50 —5)
Iy

= -1 1(b —5).
[(( CR3) Froal]ptiso=9)

An increase in sg has two opposing effects on by. On the one hand, it directly increases
by as reflected in the last term, (so — §). On the other hand, there exists an indirect ef-
fect, which lowers by as an increase in sg raises inflation Ily. The net effect depends on
parameterization. In the following periods, {b;} is given by

L CR@3)
CR(s0)
(bi—b)=[B" = ¢](bi—1 —b) fort>2.

R -
C"(5) 1}

by —b)=|B~ -
1=9) [B CR(s0)

—~ l!/}(bo —b)+ B‘IE[

A.5.2.1.2 Fiscal regime We now consider the flip side of the policy space: s <0
and ¢ < 1. Consider the GBC at time T + 2:

(br42—b)=(B~' = ¢)(brs1 — b).

Suppose br,1 # b. This violates the TVC, and thus cannot be an equilibrium because
(B~' — ) > B~ 1. It thus has to be that b7, ; = b—if a solution exists.
Now look at the GBC at time 7 + 1,

- L CR(s741) ] = _ 1 [CRGsr41)
brii—b)=|B 11— —y|(br —b - lb[é—l] A.16
(br41— D) [,3 CRisr) |(br —b) + (5741 —5) + B st (A.16)
—_—— = —_—
6] CcR(s)

cResp) CcR(sp)
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Substituting out debt backwards yields

T+1 R
_ - C
(br1—b)=(bo—b)[] [B 1 o) w}

b CRemp
T+1
o1 CRsp)
+ ) (sx—5) [5 L lﬁ]
Z ]111 CR(sj)
CR(sp) L CResp) L[ CR)
+Y B~ 1b[ - } [ﬁ —¢}+B b[ —1].
Z CR(sk-1) ,:kl_L CR(sj-1) CR(sr)
Using the equilibrium property that b7 = b, we can solve for by:
T+1 R
. CT(sy)
r 1_[ [B CR(sj ] ) l/j}
—(bo—B) =Y (s —H -
0 Sk =87 R
k=1 1—[|:B_1 C (S]) _¢i|
Ll R
T+1 R
1 C7(s))
r R L1 [B ICR(S-] )_w}
+ZBlB[ ¢ (s) —1}j:k+1 !
Pt CR(sx_1) ﬁ[ﬁ_l CR(s] ‘in|
b CRemn
R ) }
1
o [CR(sT) '
ﬁ[B‘I—CR(S’) —w}
i1 CR(s;-1)
Let
k R -1
1 €7 (s))
O = [3 171_4 , and Qp=1.
k {E CR(Sj—l) °
We can then rewrite the equation above as
T T+1 R
(bo—b)==> Uu(sk —5) = B7'b Y [ i Gk 1}, (A.17)
k=1 k=1 € (sk-1)

which shows the value of by required to generate b; = b for t > T + 1. Given by, debt in
the ensuing periods is then determined by (A.14).
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Let us now turn to inflation. In order to obtain Ily necessary to generate by in (A.17),
we look at the GBC at ¢t = 0:

_ I _
bo—b= (- - 1)B‘1b+ (50 —5).
ITy
Substitute out (bg — b) using (A.17), and solve for I1j to obtain

T T+1 R _
= (s —H-pY O [ € (5k) 1]:(#—1)3—%“&)—&)
k=1 0

= LR sk
., b _ 1 , (A.18)
I T R
1——Zﬂk(sk—s) ZQ [ R —1]
k=1 C (Sk 1)

which shows that I1j rises when current and/or future transfers increase. Subsequently,
inflation follows (A.13), converging to 11.

The solution equation (A.18) reveals that the interest rate channel can in principle,
work in both directions. On the one hand, as shown in the one-period transfer increase
case, a redistribution program that raises the real interest rate leads to an increase in
interest payments and a larger rise in inflation—as captured by the last term in the de-
nominator. On the other hand, such redistribution decreases the discount factor {);. The
economy thus discounts future primary surplus/deficits more heavily, which causes in-
flation to adjust by less when future transfers rise.! Therefore, generally, the net effect
on inflation through the interest rate channel of a multiperiod redistribution program is
difficult to isolate analytically, without further restrictions on the path of transfers.?

As before, consider the case of a one-time increase in sg. Then inflation at time 0 is
given by

Mo 1
m B [CR(E) ]
1-E-m-0 1
b(So 5) ICR(S())
)
©
11— By -5 - L) (A.19)

R -
R
C™(s0)
1Equation (A.17) also provides intuition: To achieve a target level of b1, by needs not decrease as much
when the coefficient (which is increasing in the real rate) is greater; consequently, inflation increases by
less.

2Moreover, there is a significant flexibility in the schedule of transfer payments when studying a multi-
period redistribution program. The time path of transfers {s;}__, can be constant, (weakly) monotonic, or

neither. Depending on the time path, the real interest rate, 87! -$ (“’1 5 need not be greater than or equal

to its steady-state value 8! for the entire duration of a redlstrlbutlon program. Interest payments thus can
be lower than the preprogram level in some periods. Generally, different transfer schedules would result in
different dynamics of the real interest rate. A constant or monotonic schedule is however, most commonly
used in quantitative models.
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One can easily show that Iy is increasing in sg. A sufficient condition is that
o
R -1
C"(s0)
CR(5)
B ——— w]
[ CR(s0)

is increasing in so. Consider the derivative:

g(so) =

_CR(E)CR’(so)[CR(E) B } +[CR(§) _1} CRE)C® (s0)
dg(so) _  CRs0)®* LCR(s0) CR(s0) CR(s50)?
ds o CR 2
’ B[B‘l ) df}
CR(s0)
CR(5)C" (s0)
- 7 1=
Rz 1V
- B CR(E) i|2
l J—
B[B Ry "

which is positive when C®'(s) < 0.
Alternatively, one can solve the model using the IGBC. Equation (A.9) implies

b_1R_

>, CR(so) '
ZB CR(Z (Tl_ l)

Iy =

We consider a plausible case where ¢ = 0.3 We then have

o _ bp~"
n & C(So) > C(So) ]
B B —3)
IX(; CR(si) ,) Z
. 1
B > CRiso) B
1— f — Z(s0 —
( B)ZOJB Ry 50
1
= . A.20
1B —S)—ﬁ[ _CR(SO)i| (420
° CR(3)

This coincides with (A.19) when ¢ = 0.

A.5.2.2 Inflationary effects of the redistribution policy In Proposition 1, we show that
under a mild sufficient condition, the redistribution policy is more inflationary under
the fiscal regime than under the monetary regime.

3Cases in which ¢ < 0 are implausible and difficult to solve using IGBC as 7; in the equation is endoge-
nous.
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ProrosiTioN 1. The redistribution policy is more inflationary on impact under the fiscal
regime than under the monetary regime if the debt-to-GDP ratio is sufficiently low.

Prookr. Let us consider the case that transfers increase only for one period: sp > 5 and
s; = 5 for ¢ > 1. First, using equation (A.16) at 7 = 0, we can obtain the initial debt level
under the fiscal regime, pr, ensuring that b = b:

181
bo—b_ BCGE B_,
boooer T

B CR

We can also obtain the initial debt level under the monetary regime, b}/, using equations
(A.13) and (A.15):

RN\ 1 - R AR _
~((55) 1)+ = () 5+ 5
CR B b CR B b

Here, the second equality holds since CR = CR and I1; = IT under the monetary regime.

M_
by =b > 0, then b{)” > bg, and thus Hg > H(’)”.

Notice that equation (A.15) implies that if
N
We want to find a sufficient condition for by 7 b > 0. Note that from the solution of C(If

and CR, we can derive

Céz—C_'R_Y()—)_]—(S()—E)
S T S

Then

b{)”_—13><c§—éR)1 So—§

b ck )B

_<YO_Y>1+(S _5)(1_1 ! )
“\v=s5 /)" b BY-5)

. .. . = = oM .
Here, the first term is positive since Yy > Y and Y > 5. Thus, 2 — > 0 if the second term

is positive, that is,
b 5
Y . ( Y)

A.5.2.3 Inflation determination under sticky prices We now solve the model under
sticky prices. In this case, CX = CR(I1,) rather than CR = CR(s,).*

4In the general case (which we do not consider here), C[R =CR11,, sy).
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A.5.2.3.1 Monetary regime As in the flexible-price case, we focus on a bounded
solution. Notice that the inverse of consumption growth is given by

cRa,) ( 11, >—

CR(Ia1)  \I

Equation (A.13) thus can be written as

I I ¢ (1—y)+y
( 2“) = <_’) . (A.21)
I Nl

When ¢ = ¢(1 —y) +y > 1 (< ¢ > 1), the solution for nonexplosive gross inflation is

E:l forall ¢t > 0.
IT

In other words, transfers does not generate inflation in the monetary regime.
Given the constant rate of inflation, (A.14) and (A.15) become

(b —b) =B~ — ¢](bi—1 — b) + (s¢ — 3),
(bo—b)=(s0—3).

If ¢ > 0, debt b satisfies the TVC for all possible values of inflation and regardless of
monetary policy.

A.5.2.3.2 Fiscal regime We let d=d(1—v)+7y<1(or¢ <1). This condition gen-
erates bounded inflation for any given Ilp—as indicated by (A.21). To pin down Iy, it is
easier to use the IGBC (A.9) in this case; we obtain

o _ pb
I\ (19D '
ZB!(E) (i = $i)
i=0

Once again, we consider the plausible case where ¢y = 0. We then obtain

IT

I _ ,3715

11 s e 1%7(1—&) .
> B (H) (7 —s:)

i=0

_ 1 . (A.22)

x T fyv(l—‘z’i)[ B }
l _ 1_ _ = i_
;za(H) (1=p) = =(si=9)

Equation (A.22) implicitly defines Il as a function of transfers. Equilibrium Iy can be
obtained as a fixed point of the equation.
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For intuition, consider a one-time increase in transfer. Equation (A.22) then can be
written as

I 1
0 _ . (A.23)

II X /Tl % (1-4) B
1-— H —= _ _3
( B);B(H) (0=9)

It is easy to show that Iy is increasing in so. Compared to the flexible-price case, how-
ever, inflation does not increase as much in this sticky-price case. The reason is that the

real interest rate
_ 1 Cen) (Ho)
0 ckmy 7\
is decreasing in Ily. Therefore, an increase in Iy now exerts a downward pressure on real
value of debt in the ensuing periods, which implies that a smaller increase in inflation is
necessary to stabilize debt.

We now formally show the claim that Il is increasing in s using the implicit function
theorem. Let

y(1-) ¢
ﬁd’

F(Ilg, so) = f(Ilp) — g(1lp, s0) =0,

where

II o I 1_¢) -1
fil) =5 and g(HO’So)—((l—B)§B<H°> —%(m—&)) .

Then the derivative is given by

+
dIly __ F; 80
dso Fy, fHo 81lo

> 0.

In the flexible-price limit (y = 0), the function g does not depend on inflation. Infla-
tion at time 0 responds more as gy, = 0; it is given by

I -1
HO (1 - @(SO - S)) )
which coincides with the previous solution in (A.20) under perfectly elastic labor supply.

A.5.3 Comparison of the two regimes under sticky prices The results on inflation are
qualitatively similar to those obtained in the flexible-price case. The fiscal regime pro-
duces more persistent and greater inflation, compared to the monetary regime. In fact,
the latter regime does not generate inflation at all.

A.6 Simple model extension

In this Appendix, we extend our simple model presented in Section 2 with preference
shocks (Appendix A.6.1) and government spending (Appendix A.6.2).



18 Bhattarai, Lee, and Yang Supplementary Material

A.6.1 Simple model with preference shocks Consider the simple model with a prefer-
ence shock, &;. The system of equilibrium equations can be summarized as

CEH 1+ &1 1+14 ( R St >¢ R
= y 1= C + C y
CzR A 1+ & Iy AN 1—-A '
1+ 1+i  (T\? _ -
bt:il_[t Loy =i+ 51, 1+{=<ﬁt) : Tt — 7=y (bi—1 — D).
t

We first consider the case of infinite Frisch elasticity. Appendix Figure A.1 shows the
IRFs to transfer shocks and Appendix Figure A.2 shows the variable responses to trans-
fer shocks under the different sizes of preference shocks. Next, we consider the case of
¢ = 2. Appendix Figure A.3 shows the IRFs and Appendix Figure A.4 shows the variable
responses to transfer shocks under the different sizes of preference shocks with ¢ = 2.
Appendix Table A.1 shows the sum of inflation responses to a transfer increase with the
preference shocks that lead to different horizons of negative real interest rates.” They
show that the fiscal regime leads to higher inflation (in total, even if not for both periods
in all cases) than the monetary regime under transfer increases when such shocks hit
that drive the interest rate to negative temporarily. In fact, for infinite Frisch elasticity,
Proposition 2 shows that total inflation is higher in the fiscal regime compared to the
monetary regime.

R
CcF ct St Y; L;
1 Iy Iy 0.15 0.15
\ \ | |
03 \ \ 0.1 0.1
+ |
g \ \ \ \
% 0 0.5 \ 0.5 \ \ \
2 0 \ \ 0.05F \ 0057\
0.5 \ \ \
\ \ \ \
Bl ] e ] o Y| S st )| SN S S
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
1I, i (1+74) /I by T3
2 | = | 2 =
H 2t F%
1 051 F 0.5 :
= H 1 1 :
8 O v x| 0 0 -: -‘.
5 & () frmrmrari
A 3 H ( [t P
BN 0.5F -0.517 B 0
2 1 -1 1 2
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
Time Time Time Time Time
M-Regime === F-Regime
--------- M-Regime with Preference Shocks F-Regime with Preference Shocks

FiGUure A.1. IRFsin the Simple Model with ¢ = 0.

5For the numerical exercises, we set the similar parameterization used in the baseline quantitative

model: 8 =0.99, A =0.23, % =0.127, and 6% = 0.509. We set ¢ = 1.5 and ¢ = 0.1 for the monetary regime

and ¢ = 0.0 and ¢ = 0.0 for the fiscal regime.
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FIGURE A.2. Variable Responses by Different Size of Preference Shocks with ¢ = 0.
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F1Gure A.3. IRFs in the Simple Model with ¢ = 2.
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Inflation at ¢ = 0: II,
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TaBLE A.1. Sum of inflation responses (3", log(I1,/11)).

1-Period (-) Real Rate

3-Period (-) Real Rate  5-Period (-) Real Rate

Panel A: Infinite Frisch Elasticity (¢ =0)

M-Regime without Beta shocks 0.00
F-Regime without Beta shocks 0.04
M-Regime with Beta shocks —1.33
F-Regime with Beta shocks 0.06
Panel B: Finite Frisch Elasticity (¢ = 2)

M-Regime without Beta shocks 0.06
F-Regime without Beta shocks 0.04
M-Regime with Beta shocks -1.27
F-Regime with Beta shocks 0.06

0.00 0.00
0.04 0.04
—6.37 —13.05
0.16 0.32
0.06 0.06
0.04 0.04
—6.31 —12.99
0.15 0.32

Note: This table shows the sum of inflation responses to a one-time transfer increase under the different horizon of prefer-
ence shocks. Panel A shows the results with an infinite Frisch elasticity (¢ = 0) and Panel B shows the results with a finite Frisch

elasticity (¢ =2).
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1A mny 1] nr o . . .
PROPOSITION 2. log = +log - <log = +log +- with infinite Frisch elasticity.

Proor. Consider the system of equilibrium conditions:

My CF 1+§z+1< >
11 Ct+1 1+§z
[1 CR1+¢é°

bi—b=
Bcﬁl 1+§t

CR 1+¢P
_¢j|(bt1—b)+(st—é‘)+ [ = ’1—1}
B C[ 1 1+§l
_ 1/1 _
bp—b=—|—=——-1|b —3).
07775 <H0 ) o9
Note that with infinite Frisch (¢ = 0), CR CR for all ¢. Under M- -regime with one-
time shock (so = (1 4+ &})5, §t>0 =0, st~0 =95):

M 1 HM

0 —(1+¢5)? and =1
M M

1

IT 1
log =2 + log —2 —& o,
i 5 &o

1

¢

Under the F-regime with one-time shock (so = (1+&()s, §t>0 =0,s5-0=5)and ¢ =0,
¢ =0:then b;~g = b and

nr 1 1 1+ &8
B a5 s By
1+ (1+B)& BB§O(1+§0)

bo — b= &5+ (s0 — 5).
Then

F F
=1

B
IT I 1
logﬁO—HOg o =—log(1+§€)+log< &

1+(1+B)§§—B%§3(1+§€)>

~—(1+p)Eb +B%§3(1 + &Py

Then — 1<§O <0and & >0, log i —|—log—>0 Thus,

1§ Iy 1 1y

log =2 +log =+ > 0 > log =2 + log ——
g i g i g i g i O
A.6.2 Government spending shocks in the simple model In this subsection, we point
out how transfer and government spending changes are isomorphic in the simple
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model. The system of equilibrium equations is

CcR 1+i i+ G\ ¥
t+1=B t X(C{Q—}—t t) CtRzl,

CR My 1-A
14+ 1+ (Ht)¢
by=—+—"—""b; 1 — 7 +5:+ Gy, ==,
t 0, -1 — T+ 8 t 11 q

T —7=y(bi_1 —b).
Note that changes in s; and G, have identical effects on the model dynamics.

A.6.3 Government spending feedback rule in the simple model We consider endoge-
nous feedback rules for government spending and present numerical results below for
a few parameterizations. The government spending rule then is

G —G=g(bi1 —b).

Under the fiscal regime, /g = 0 by definition (i.e., no primary surplus adjustment in
this regime), so whether government spending or taxes adjust (or more precisely, do not
adjust at all) in the model does not matter.

Under the monetary regime, G < 0. That is, although an increase in the transfer is
not met by a decrease in government spending of the equal size in all periods (like in the
previous bullet point), government spending does decrease gradually. So we should ex-
pect to see a qualitatively similar result as before. Appendix Figure A.5 illustrates the re-
sult in the simple model. We can see that inflation and output increase by less in the gov-
ernment spending adjustment case than in the tax adjustment case, broadly confirming
our statement above and your conjecture. For a comparison, Appendix Figure A.6 shows
the IRFs with the infinite Frisch elasticity (¢ = 0).

I, Y St
0.06] I
0.06 \ \
0.04 0.04 0.8 \‘
R 0.02 0.6} \
e A \
g T 0 ——— = 04f |
SN L \
002 T, 0.02 02 |
-0.04 A
-0.04 0—‘1:—:—:—:I -0.4 -0.05
0 2 4 0 2 4 0 2 4 0 2 4 0 2 4
Time Time Time Time Time
Tax Adj === == = Govt Spending Adj (1, = —0.05)
--------- Govt Spending Adj (¢, = —0.1) Govt Spending Adj (1, = —0.2)

FIGURE A.5. IRFs with Government Spending Adjustment with ¢ = 2.
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FiGuRE A.6. IRFs with Government Spending Adjustment with ¢ =0.

APPENDIX B: QUANTITATIVE MODEL
B.1 Model setup

There are two-sectors: Ricardian and hand to mouth. Labor is immobile across these two
sectors. Each sector produces a distinct good, which is in turn produced in differentiated
varieties. Firms in both sectors are owned by the Ricardian household.

B.1.1 Ricardian sector

B.1.1.1 Households There are Ricardian (R) households of measure 1 — A. The opti-
mization problem of this type households is to

s 3o L )T

(CRLR, 2y 1=0 t=e te
t

subject to a standard No-Ponzi-game constraint and sequence of flow budget con-
straints

1
CR+bf = Rtflﬁbfe—l + (=17 JwfLT + v,
t

where ¢ is the coefficient of relative risk aversion, n‘f is a preference shock, CX is con-
R

sumption, LR is labor supply, bR = g—’R is the real value of government issued debt, TR
t

is inflation, R,_; is the nominal interest rate, wX is the real wage, and ¥R is real profits
(this household owns firms in both sectors). We introduce a labor tax, (1 — Tf’t), which
constitutes one way in which the government finances transfers to the hand-to-mouth
household.

Note that as we make clear below, we set up the model generally so that there could
be two “CPI” indices in the economy, due to different baskets. So here, we are deflating
nominal variables by the “CPI” index of the Ricardian household (defined as P,R).
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Three optimality conditions are given by the Euler equation, (distorted) labor supply
condition, and TVC:

( exp(n;)Cf )‘“: g Ri
eXP(nthrl)Cz]il 17
XL (CR)T = (1 = f Jwr,

_o( BR
smfpen ()]

t

Here, CtR is a CES/Armington-type aggregator (¢ > 0) of the consumption good pro-
duced in the R and HTM sectors:

1 e=1 1 e=1l_ &
Cf=[(ap)?(CR,) = + 1 —ap)e(exp(én,0Chy ) * 7T,
where Cg,t and Cllf,,t are R-household’s demand for R-sector and for HTM -sector goods,
respectively. {x,; is demand shocks for HTM goods. This gives the following optimal
price index and demand functions from a standard static expenditure minimization
problem

R R \1 PIISTt 1=e %8
PR=|ar(PR) 4+ (1 -« )(7) ] ,
t |: R( R.t) R eXp({H,t)

Chs Pﬁz)‘g Chi,i o1 (Pl \ 77
= =ar| —% | - = (1 —ar)(exp({H,r) ( ) '

Let us define for future use one of the relative prices

Within each sector, there is monopolistic competition, as we make clear with the
firm’s problem. Thus, Cg ,and Cﬁ . in turn are Dixit-Stiglitz aggregators of a continuum
of varieties. That is, with 6 > 1,

0

1 - (& 1 _ un
cho=| [ (chan Tl ch=| [ ek a]
and

1 1-0 1
P}?,F[/O (Pfé,t(i))l“’di} : P§,I=UO (Pﬁ,,t(i))l“’di} :

where

Cr ) (P;;t(i))e CR ) (Pf“(i)>9
R R ’ R R :

CRr.: PR CH,: Py,

There is no price discrimination across sectors for varieties, and we will impose the law

of one price later.
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B.1.1.2 Firms Firms in the R-sector produce differentiated varieties using the linear
production function

YR (i) = LR, (i)

and set prices according to Calvo friction. Flow (real) profts are given by

PRi(DYR, (D)

wlLR ((i).
Profit maximization problem of firms that get to adjust prices is given by

00 R —o Rx* (- R+ —0
C PR (D) PRi(D)
maXZ(wRB)S< t;s) |:( R,l )XR,z+s — wﬁs] (R—t) YR, i4s-
s=0 Ct PR,t+s PR,t+s

Notice that no price discrimination (with notation introduced later, PR L) = PH (D) al-
()

lows us to write the demand directly in terms of Yg (i) = ( ;‘ )~ HYR ;- Relative prices,
R,

t
XR,:, show up here, because of a different price levels of the good and CPI of this sec-
tor, where we use CPI to deflate wages in the household problem. This is clear from the

flow profit expression above. Moreover, the linearity of the production function gives

marginal cost as wX.

Optimal first-order conditions are given by

S () T ) oo
R*(l—)_< > =0 G PR, t+s
R,t _1 o0 Cl]is 1

- 1-6 :
(%) () sl
52: CIR P[§I+S

We can rewrite this optimal condition in terms of the law of motions of prices as follows:

. 0 \Z%
Pg;(l) = (m)f,
2,t

th_wt (PR t) YR,t"“”RB( tH) 1t+l’
R
+

-0
R
) Zz,t-i-l'

0—

ngt:XR,t(P{;t) YR,—i—w /3( CF

B.1.2 Hand-to-mouth sector

B.1.2.1 Households HTM households, of measure A, solve the problem

1- 1
max (CtH) ’ e ((+ ’f)f)LfI) Y
{CH LH} l—-0 1+ [
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subject to the flow budget constraint

PR
CH — 1 4 (_fH)sff,
Pt

where nf is a labor supply shock, s is government transfer, w is the real wage, L is

labor supply, and C¥ is consumption. Note that relative price appears in transfers as for
transfers/government variables we use the Ricardian household CPI as the deflator. We
define the “real exchange rate” across sectors as, Q; = (P,H /PtR). Then the intra-temporal
optimality condition is

X (L+mE) (L ()T =l

CH is a CES aggregator of the consumption goods produced in the two sectors

c—1 &

£ e=1l__e_
CH =[(1 = )% (exp(Lu,)CH )T + (@) (CE )7 7T,

where 1 — « is HTM households’ consumption weight on the HTM -sector goods and {y ¢
is a demand shock specific for HTM-sector goods.® Let us define for future use one of
the relative prices, Xy, = Pg' ./PH, where P;I" . is the HTM sector’s good price while P/
is the CPI price index of the HTM household. This implies that Q; Xy ; = Pg, ,/PR, which
will be useful later. The optimal price index and demand functions from a standard static

expenditure minimization problem are given by

1
1-¢

H Pg,t 1-e H \1-¢
P = (ag) m +(1_aH)(PR,I) )

CII;It e—1 sz - Cgt Pgt -
cH = ag(exp({H,1)) <PZH> ) C—[HZ(l—aH)<ﬁ) .

Within each sector, there is monopolistic competition, as we make clear with the
firm’s problem. Thus, Cg ,and C{;’ ; in turn are Dixit-Stiglitz aggregators of a continuum
of varieties. That is, with 0 > 1,

/PH )\ ! (PR, (DN
Cg,t(l):(H’iI;> Cg,t’ Cllg,t(l):< ;;I; ) Cg,t'
R,t

There is no price discrimination across sectors for varieties, and we will impose the law
of one price later.

60ur modeling choice of the same consumption basket for the two types of households is driven by the
data, as we discuss later. This implies that the CPI of the two households is the same.
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B.1.2.2 Firms Firms in the HTM sector produce differentiated varieties using the lin-
ear production function

Yy, (i)=Lpg,(i)

and set prices according to Calvo friction. Flow (real, in terms of CPI of Ricardian house-
hold) profits are given by

Py, (DYu, () PH
Wir,i(i) = = — el Ly ().
Pft Pft

The profit maximization problem of firms that get to adjust prices is given by (they
are owned by R households)

0 CR \—or/PH*(}) P\ ~?
maxZ(wHB)s< CHI;S) [( Iil’t )Qt+sXH,t+s - Ql+swz_s:| <PHH7t> YH,t4s-
s=0 t

PHJ+S H,t+s

Relative prices, Q; Xg,; = 1::; )
and CPI of this sector, where we use CPI to deflate wages in the household problem.
Moreover, a real exchange rate also shows up as we deflate the real profits by the Ri-
cardian household’s CPI as they own the firms. This is clear from the flow profit expres-
sion above. Moreover, the linearity of the production function gives marginal cost as wR.

Firms’ optimal first-order condition is given by

= CtR;s -7 H 1 -
Z (C,R> |:Ql+swt+s<PH—> ]YH,t+s

H,t+s

Hx% o\
H,z(l)—( — )oo CR -7 1 1-90 )
Z(“’HB (ﬂ> |:< i ) Qt+sXH,t+s:|YH,t+s

R
Ct PH,H—S

show up here, because of different price levels of the good

We can rewrite it in terms of the law of motions of prices as follows:

H
PH* () = _0 ) 2L
it -1 ZZt’

ki
lt—Qtwt (PHz) YHf+w B CR th+1’
‘

CR —0
thZQtXH,t(Pg,t) YHH‘w B( Ct,+1> Zgzﬂ-

t

B.1.3 Law of one price There is no pricing to market on varieties across sectors. Thus,
the law of one price holds for each variety. This is implicitly already imposed while writ-
ing the price-setting problem of the firms. This means

PR, ()=PR.(),  Pj,()=PE )
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and correspondingly the various sector-specific prices (but not the CPI prices) are also
equalized:

R _ pH H _ pR
PR,t_PR,t' PH,t_PH,t‘

B.1.4 Government Governmentbudget constraint is (deflating by CPI of the Ricardian
household)

B+ TF=R1B_1+Pfs, and TF=(1-M7) PRwlRLE.

Transfer, s;, is exogenous and deterministic.
Monetary and tax policy rules are of the feedback types with “smoothing,” given by

R, { 1 <Rt—1)p1(RZ—Z)p2[<Ht>¢<Yt>¢X( Y, >¢ij|(lplpz)}
— = maxy =, — — —_ — ,
R R R R II Y Yia1

_ _ bi_1—b
By = oo 7B+ 1 pui (M)

We use the parameter w € [0, 1] to measure the fraction of transfers given to the HTM
households. We therefore have

that is, each HTM household receives ;.

B.1.5 Market clearing, aggregation, resource constraints Notice that
s;=(1—=NsR4asH and b, = (1 - 2R+ AbH,
Li=(1—-)LR4 ALY and ¥, =1 - 0)PR 4 AvH.

In our benchmark model, b = WH = 0.
Labor market clear conditions are

(l—A)LszLR,t(i)di, AL?:/LH,t(i)di.

To derive an aggregate resource constraint, we combine households’ budget constraints
and government budget constraint:

Py, (i Pg(i
(1-A)C,R+Ath{f=/< ?;(I)YH_,(i)+ ’;’Rf’)YR,t(i))di.

t t

Define an aggregate consumption, C;, as

Pro(D)y, o [PHal)
Ct=(1—A)cﬁ+Ath{’=/’;—fRYR,t(z)dz+f SR Y di
t

t
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Note that from the law of one price,

. R - H ;- PR,t(i) -0
YR, (i) = (1 =AM Cg (i) + ACg (i) = P YR,
R, 1
. . (P ()\7?
YH,t(z)=(1—A)C§,t(z)+ACﬁ,t(z)=(j,“ ) Yo,
H,t
where
Y =(1—-MNCE,+ACH, and Ypy,=(1-NCx, +ACH ..
Then
Pr (i) . Py (1) .
C =/’—Y (l)dl-l—/ : Yy (D) di
t PtR R,t PtR H,t
PR Pr()\"? ) 0-1PH, ;s P, ()\'? :
_ —_— - - Y d ) 4 Y d
PtR < Pr.s ) Rt l+(eXP(§H,t)) PtR/ P H,tdl

=XR, YR+ XH,O:YH ;-

To derive an aggregate sectoral output, we aggregate firms’ product function:

N\ —6 S\ — 0
/Lf(i)di:YR,thR"(’)) di and /Lﬁ(i)di:YH,lfCH"(l)) di.
PR’[ PH,t

Each sectoral market clears
R = H —_
(1— )\)L[ = YR,tﬂR,t; /\Lt = YH,t:H,t)
where Er , and Ey,, are price dispersion terms which are given by
%\
= R ! R 0=
Eri=(1-o )(—> + 0" (7R, 1) ER, 11,
-9
H 0=
—) + o (mH) Bl -1

Lastly, we derive law of motions of each sector’s inflation:

1
(Pu,)' ™ = (fo (PH,[(i))l_edi),

P* 1-6
(WH,;)1_9=(1—wH)<PZ't> (7,0 0 + 0¥,
t

’

P* 1-6
(mr,) 0 = (l—wR)<%> (mr,) 0 + k.
1

29
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B.2 System of equilibrium conditions

e Ricardian HH—Intertemporal EE

Y R Y
exp(nf) (CF) ™" = B exp(nf, ) ()" B
t+1

e Ricardian HH—Intratemporal EE
X(L)*(C)” = (1= 7L Jwi'. (B.2)

e Ricardian HH—Phillips curve 1

PR,t 6 - 1 Zée,l ’ )
e Ricardian HH—Phillips curve 2
- CRN\77 -~
ZR = wlYg, + wR,8<—Cf; ) ZR, (mre)’ (B.4)
t
e Ricardian HH—Phillips curve 3
- CR N\ -
Zf,t =XRr,: YR+ wR,B( CJIE ) Z§t+1(7TR,t+1)0_l- (B.5)
t
¢ HTM HH—Intratemporal EE
H( &\1+e  H\e(-H\ _  H B.6
X (ne) L)) = (B.6)
e HTM HH—Budget constraint
1
CH=wHLH 4 <§>stH. (B.7)
t
e HTM HH—Phillips curve 1
Py _ (6 \Zi,
=\-— )z (B.8)
PH’[ 0 - ]. Zz,t
¢ HTM HH—Phillips curve 2
- CR N\
Zfz = Qtw{{YH,t + wH,3<Ct,——;I> Z{{,H(TTHJH)H- (B.9)

t

e HTM HH—Phillips curve 3
- CR I\~
2 =0 X, Yu, + wHB<%> 2 () (B.10)
t
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e Output R sector

YR =(1-MNCg,+ACH,. (B.11)
e Output H sector
Yi, = (1-MNCx ,+AC] . (B.12)
e Consumption 1
CR,=ar(Xg,) °CR. (B.13)
e Consumption 2
-1 _
CR = (exp(lu,0)" (1 —ar)(Xu,: Q) °CL. (B.14)
e Consumption 3
-1 _
CH = (exp(lu,))" an(Xu,)"°CH. (B.15)
e Consumption 4
1 —&
Cgtz(l—aH)(XR,t—) ch. (B.16)
Qs
e Resource constraint
Ce=XR: YR+ Ot XH, YH - (B.17)
e Aggregate output 1
(1—ML{ =Yg Er:- (B.18)
e Price dispersion 1
Pr\ ™
Ere=(1- wR)<P—’> + " (7R, ) " ER,i-1. (B.19)
R, t
e Aggregate output 2
M =Yy By, (B.20)
e Price dispersion 2
P\~
En=(1-0") (P—> + o (7,0 Bl -1 (B.21)
H,t

e Aggregate price index 1

1-6
() 0= (1— w’ﬂ(ﬂ) (mr,) 0 + 0k, (B.22)
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Aggregate price index 2

1-0 _ [ Phe =0 1-6
(ma,) "=(1—-0") 5= (7w,

Py,

)

GBC

b
bt + TtL =Rt_1[—R1 + ;7.
&

Labor income tax
L R . Ry R
T =0 —-M1p wi Ly
Transfer
§; : exogenous.

MP rule

il (2 RV 1) (3) G
— = maxy =, — — —_ —_—
R R R R II Y Yia1

where I, = (1 — )IIR 4 AT,

Relative prices relationship

1-— 1
1= <aR - ( a:R>(1 - aH)>(XR,t)” + (

1—ap(Xg)' 0 1\!17\T=
XH't:exp@H,ﬂ( Olf(_aRI;f) (E) > .

If symmetry: (1 — ag = ay), then

Supplementary Material

+wH.

>¢Ay:|(1p1p2)}

QI = 1’
1— ap(Xg, )8\ T
Xy, = eXp@H,t)( : ) .
(1 —agr)
Inflation relationship
nfl = o
Or—1
R\l-¢ _ (7R, )" ¢
(77! ) - X l1-¢ l1-¢ _ X 1—¢ 1-¢’
ar(Xp,) "*(ma,) ~°+ (1 — ar(XRr,)' %) (7R 1)
l1-¢
(WtH)H _ (7R, +TTH,¢)

Tax rules

TILQ,t_%f:PL(TILQ,Fl -+ —PLWL(

ap(Xp, ) (R )+ (L — e (Xu, ) 0 (7m0t 8

b1 —b

b)'

(B.23)

(B.24)

(B.25)

(B.26)

(B.27)

(B.28)

(B.29)

(B.30)

(B.31)

(B.32)

(B.33)
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e Transfer sharing rule

u_ €
_ %, B.34
s )\s, ( )
1-—
st=1— isz- (B.35)

B.3 Model extensions

In this subsection, we present our setup with the extended models, discussed in Sec-
tion 3.4.3 in the paper.

B.3.1 Adding government spending As one model extension, we consider government
spending on goods in the model, which does not enter utility. Under this setup, both
households’ and firms’ problems are identical to the baseline model. Now, we introduce
the government sector, which consumes G¢, the CES aggregator of the consumption
good produced in the Ricardian and HTM sectors:

e—1

1 e—1 1 =1
G =[(ag)* (Gr,)F + (1 —ag)?(exp(lu,)Gm,) * |7 1.

This gives the following optimal price index and demand functions from a standard
static expenditure minimization problem

; . P\
P =[aG(PR,[) ‘8+(1—ac)<m> } ’
,t

Pgt —° 1 Pg ¢
.
GR't:aG<P—é) Gy, Gu,i = (exp({m,1)) (1—01G)< PG't> Gy,

t t

Gg,; and Gp ; are Dixit-Stiglitz aggregators of a continuum of varieties. That is, with

0>1,
1 6=l NI 1 RN S 7T
GR,t:</ (GR,t(l)) o dl) , GH,1=</ (GH,t(l)) o dl) ,
0 0

! - 1-0 1 B liﬂ
Pgt=</0 (Pg () 6di> : ngt=</0 PG )" Odi) ,

PR )\~ PG, ()\ ™"
GR,t(i)=(%) Gr,1» GH,,(i)z( . ) G-
PR,t PH,t

Now, we can rewrite the government budget constraint:
B+ TF=R,1Bi_1 + PRG, + PRs,.
The law of one price implies that
Pr,(i) = PR (i) =P{ (i) =P (i), Pu, (i) =Pf] (i) =Pf (i) =Pf] (),

_ pR _ pH _ pG _pR _ pH _ pG
PR,t—PR,t—PR,t—PR,t’ PH,t—PH,t—PH,z—PH,t'
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Market clearing condition is given by

PRt(l)

l‘

P,
Ct‘i‘Q?Gt:/ YR, (i) di +/ I;t(l)YHt(l)dl;
t

G
where C; = (1 — \)CR + 1Q,CH and QY = %R. Note that from the law of one price,
t

. . . L (PrD\’
YR,t(z)=(1—A)C,’i,(z)+AC§’,,(:)+GR,t(z)=( f;’: )) Yio
N

Py ()\?
Yi, (i) = (1= NCE () +ACH (D) + G, (i) = (;T’(’)) YH,i,
t

and
Yri=(1-NCR +ACH, +Gri» Y, =(1-NCE  +ACH 4+ G,

Then we have

P
G+ 056G = [ Dy iydi+ [ LDy iy
Pt Pl

PR, (PR,U)>1‘9 . PHt/<PHt(z’)>1—9 .
= — - YR di+ . ’ Yy di
PtR Pr,; ! PtR Py, !

=S8R, YRt +SH,Q:YH ;-

We have two experiments regarding government spending. First, we simply intro-
duce steady-state government spending in the model, where we set the steady-state
government spending to output ratio to be 0.15, in line with the U.S. data average from
1990Q1-2020Q1. In this case, the modified equilibrium equations are the following:

e Output R sector

Yri=(1-NCg,+AC, +Gry:. (B.11")
e Output H sector
Y, =1—-NCE +ACH ,+ G,y (B.12)
e Resource constraint
Ci+ QPG =Sr, YR, + QiSH, Y. (B.17)
e GBC
bi+TE=R,_ 1’; +07Gr— 1+ 5. (B.24))
t

e Government R-consumption

S —&
GR,lzag<L’Gt> G;. (new)
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e Government HTM-consumption

o S\~
G, = (exp({u, o)) 1(1—ac)(QfQ§”) Gi. (new)

t

Second, we consider the endogenous government spending rules, which respond to
the debt dynamics. In this case, we need a new rule for government spending instead of
the tax adjustment rule:

G, —G (Gt 1 — G) (btl—l;>
- = —_— )+ (1 - — |+ R B.33’
e PG & (1—-pc)de ; £G,t ( )

where ¢g,; is the government spending shock used when we calculate government
spending multipliers. We calibrated the parameters of this rule at the same values as
for our baseline labor tax rate rule.

B.3.2 Money-in-the-utility function Our quantitative model is cashless. As an exten-
sion, we now introduce (noninterest bearing) cash into the economy, where we fol-
low Chari, Kehoe, and McGrattan (2002) by introducing a money-in-the-utility function
for Ricardian households. The motivation is that this allows us to consider a classical
channel through which inflation can affect model dynamics and welfare via real bal-
ances.

In this model extension, Ricardian (R) households solve the problem

n(l-0)

n-1 M -
(v(C}R) n +(1—v)(Pt> ! ) " (LR)I-HD
max ZB exp(n ! — L

(CR,LR pR, M g l-0o l+e¢

subject to a standard No-Ponzi-game constraint and a sequence of flow budget con-
straints

M 1 M,
Ptt = Rt—l ﬁb;il + ; + (1 - Tf,t)w{\,l‘f + ‘Pf

CR 4+ bR+
t Py

The optimal first-order conditions are given by

1
PtUM,t:UC,t_B UC +1»
l_[t+1

Ry
UC,z=B UC t+1»
Ht+1

UL, (1 - TIE t)wf?’

Uc,:
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where
-1
Uc,: =6XP(77§)V(C5) K

M\ a1 M S 2 (-o)-1
PrUM,z=exp(nf)(1—v)<7> ! {V(C,R) " +(1_v)(7f> } ,
4 t

Up, =exp(n)x(LF).

f—'—
A
a
~ =
SN
3
s[L
_|_
—
—
|
<
—
7N
SE
~
N——"
=
<|
[ —;
3
s
=
3
L

R
Here, the optimality condition over real balances, mX = A;[,—i, gives rise to the following

money-demand equation:

-1
M[ K 14 R;l Rt—l

_ = Ct)n .
(Pt) I—V(t) < R; )

In this case, the modified equilibrium equations are the following:

e Ricardian HH—Intertemporal EE

.3 —Uc,i41- (B.1)
I,

e Ricardian HH—Intratemporal EE

&x(L7)*

_(1_ R R 1"
UC,[ = (1 TL,t)wt . (B.2")

e Ricardian HH—Money-demand equation

-1
Mt T_ v R %l Rt—l
()" =5 (%) e

e Ricardian HH MU

_ M %(1 o)—1
Uc, = &v(CR) ’71{ (CR) T +(1— )<P:> } . (new)

B.3.3 Inflationary cost-push shocks An important caveat to our quantitative results is
the assumption that other than COVID shocks, there are no other shocks in the econ-
omy. To address this shortcoming partially, and to make our analysis more relevant for
current events, we now introduce an inflationary shock &7 directly into the firm’s opti-
mal prices. To be specific, we assume that Ricardian-sector firms’ optimal reset price is
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given by
00 R - —6
C 1
o\ 2 () (o) Jrae
. = t R+
Pﬁ,’:(z)=exp(f?)( ) = :

0—1 CR \-°o 1 1-6 ’
(%) ) e
s=0 Ct PR,t+s

Similarly, HTM-sector firms’ optimal reset price is

- H p\s Ctlis -7 H 1 —0
9 Z(w B) ( CtR ) |:Qt+swt+s<T> i|YH’t+S
PR =exn(eF) (50 ) =

0—1) = CR \-o 1 1-6 ’
Z(wHB)S<Ct—;s) [( ) Qt+sXH,t+si| YH, t4s
t

H
s=0 P H,t+s

Pjg

This is akin to cost-push shocks in standard sticky-price models in the literature. We
assume that the inflationary shock follows an AR(1) process:

g;T = ow?_1 + &mt-
In this case, the modified equilibrium equations are the following:

e Ricardian HH—Phillips curve 1

sk
Pr:

0 \Z1,
— —eX N — ) —=. (B.3W)
PR, p( t)<9—1>Z§_,

e HTM HH—Phillips curve 1

PHI T 0 t
— = — = B.8"”
Py, exp(§,)<g_1> ( :
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APPENDIX C: ADDITIONAL TABLES AND FIGURES

TaBLE C.1. Data and model moments.

Time Data Model
Panel A: Targeted Moments
Total Hours for retail, transportation, leisure/hospitality April —16.36% —16.35%
June —18.67% —18.67%
August —12.91% —12.91%
Total Hours excluding retail, transportation, leisure/hospitality April —6.62% —6.62%
June —8.64% —8.64%
August —6.26% —6.26%
PCE Inflation for recreation, transportation, food services April —0.95% —0.95%
June —0.20% —0.20%
August 0.08% 0.08%
Panel B: Nontargeted Moments
PCE Inflation excluding recreation, transportation, food services April —0.15% —2.81%
June —0.10% —4.96%
August 0.56% —5.37%
Real PCE for recreation, transportation, food services April —40.72% —23.37%
June —38.06% —0.46%
August —27.68% 12.06%
Real PCE excluding recreation, transportation, food services April —7.79% —4.37%
June —3.75% —16.64%
August —0.44% —16.35%
Real PCE April —12.35% —10.20%
June —8.50% —11.68%
August —4.21% —7.64%
Real GDP (percent deviation from Q1) Q2 —8.94% —8.06%
Q3 —2.06% —2.12%

Note: This table shows moments of the data and simulated series from the baseline model. Panel A shows targeted mo-
ments and Panel B shows nontargeted moments. Data moments are expressed as the percent deviation from the average values

of outcome variables in January and February 2020.
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TaBLE C.2. Transfer multipliers under alternative calibrations.

Monetary Regime Fiscal Regime
MM (Y)Y MM (YR) MM(CRY MM (CHY ME(Y) ME(YR) ME(CR) ME(CH)

Panel A: Alternative Calibration Excluding One-Time Tax Rebates (15.7% Transfer Increases)

Impact Multipliers 1.957 1.901 0.120 7.967 3.371  3.101 1.579 9.238
4-Year Cumulative Multiplier 1.785 2.107  -0.015 7.678 7.459  7.167 4.565 16.932

Panel B: Alternative Calibration Excluding Unemployment Benefit Components (16.7% Transfer Increases)

Impact Multipliers 1.953 1.898 0.120 7.954  3.312  3.049 1.519 9.180
4-Year Cumulative Multiplier 1.780 2.099 -0.014 7.652 7.186  6.920 4.350 16.470

Panel C: Alternative Calibration With Tax Rebates to Both Ricardian and HTM Households

Impact Multipliers 1.332 1.294 0.078 5.435 2.167  2.001 0.938 6.190
4-Year Cumulative Multiplier 1.236 1.453 0.020 5.217 4.582 4436 2722 10.672

Panel D: Alternative Calibration With Transfer Distribution Starting From April 2020

Impact Multipliers 1.774 1.959 0.255 6.748 3.500 3.410 2.011 8.374
4-Year Cumulative Multiplier 1.723  2.105 0.029 7.267 5538 5.503  3.109 13.491

Note: This table shows the transfer multipliers for the models under monetary and fiscal regimes when we re-calibrate

the baseline model. Mﬁ(X ) represent the cumulative transfer multiplier of variable X at ¢t-horizon under i regime. We report
impact multipliers and 4-year cumulative multipliers when the government distributes transfers equally over 6 months.

TaBLE C.3. Welfare gains under alternative calibrations.

Monetary Regime Fiscal Regime

Long-Run Short-Run Long-Run Short-Run

Panel A: Excluding One-Time Tax Rebates (15.7% Transfer Increases)

Ricardian Household —0.009 -0.897 0.013 —0.693
HTM Household 0.046 3.752 0.083 5.010

Panel B: Excluding Unemployment Benefit Components (16.7% Transfer Increases)

Ricardian Household —0.009 —0.950 0.012 —0.742
HTM Household 0.048 3.983 0.086 5.263
Panel C: Tax Rebates to Both Ricardian and HTM Households

Ricardian Household —0.010 —1.039 0.012 —0.831
HTM Household 0.053 4.365 0.091 5.630
Panel D: Alternative Calibration With Transfer Distribution Starting From April 2020

Ricardian Household —0.014 —1.493 0.012 —1.236
HTM Household 0.073 6.183 0.115 7.657

Note: This table shows long- and short-run (¢ = 4) welfare gains resulting from the redistribution, compared to the models
without redistribution. The values are the difference in the welfare measure (/.Li k) between the transfer cases (under the two
regimes) and the benchmark case (the monetary regime without transfers).
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TaBLE C.4. Transfer and government spending multipliers with tax adjustment.

Monetary Regime Fiscal Regime
MM (YY) MM (YR) MY (CRY MM (CHY ME(Y) ME(YR) ME(CR) ME(CH)

Panel A: Transfer Multipliers With Steady-State Government Spending

Impact Multipliers 1.875 1.836 0.079 7.757 2915 2.689 1.108 8.829
4-Year Cumulative Multiplier 1.669  2.039  —0.010 7.165  5.655 5.575 3.032  14.243

Panel B: Government Spending Multipliers

Impact Multipliers 1.218 1.068 0.026 0.847 2.386  2.027 1.251 1.826
4-Year Cumulative Multiplier 1.138 1.068 —0.182 1.186 5414 4.814 3.261 8.185

Note: This table shows the transfer multipliers for the models under monetary and fiscal regimes when we re-calibrate

the baseline model. M’;(X ) represent the cumulative transfer multiplier of variable X at -horizon under i regime. We report
impact multipliers and 4-year cumulative multipliers when the government distributes transfers equally over 6 months.

TaBLE C.5. Welfare gains with tax adjustment.

Monetary Regime Fiscal Regime

Long-Run Short-Run Long-Run Short-Run

Panel A: Welfare Gains With Transfer Shocks and Steady-State Government Spending

Ricardian Household -0.017 —1.954 0.015 —1.618
HTM Household 0.073 6.111 0.119 7.939

Panel B: Welfare Gains With Government Spending Shocks

Ricardian Household —0.015 —1.138 0.024 —0.504
HTM Household 0.006 0.779 0.055 2.456

Note: This table shows long- and short-run (¢ = 4) welfare gains resulting from the redistribution, compared to the models
without redistribution. The values are the difference in the welfare measure (,u,f k) between the transfer cases (under the two
regimes) and the benchmark case (the monetary regime without transfers).

TaBLE C.6. Transfer multipliers and welfare gains with government spending adjustment in the
monetary regime.

MY (Y) MY (YR) MY (CRy Mt
Panel A: Transfer Multipliers
Impact Multipliers 1.866 1.833 0.066 7.759
4-Year Cumulative Multiplier 1.655 2.054 —0.022 7.143

Long-run Short-run

Panel B: Welfare Gains
Ricardian Household —0.015 —-1.973
HTM Household 0.072 6.050

Note: This table shows the transfer multipliers and welfare gains for the model with government spending adjustment
under the monetary regime. Panel A reports impact multipliers and 4-year cumulative multipliers when the government dis-
tributes transfers equally over 6 months. Panel B shows long- and short-run (s = 4) welfare gains resulting from the redistribu-
tion, compared to the model without redistribution. The values are the difference in the welfare measures (p,;’ ) between the

with-transfer case and the without-transfer case under the monetary regime.
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TaBLE C.7. Government spending multipliers with government spending adjustment.

Monetary Regime Fiscal Regime
MM (YY) MY (YR) MP(CRY MM (CHY ME(Y) ME(YR) ME(CR) ME(CH)

Impact Multipliers 1.194 1.051 0.001 0.828 2.464  2.100 1.338 1.878
4-Year Cumulative Multiplier 1.275 1.226  —0.013 1.221  5.299 4.620 1.904 9.497

Note: This table shows the government spending multipliers for the models under monetary and fiscal regimes when we
recalibrate the baseline model.

TaBLE C.8. Transfer multipliers with money-in-the-utility.

Monetary Regime Fiscal Regime
MU(Y) MY (YR) MM(CRY MM (CHY ME(Y) ME(YR) ME(CR) ME(CH)

Impact Multipliers 2.211 2.067 —1.203 13.388 4.640 4.083 —0.028 19.920
4-Year Cumulative Multiplier 1.043 1.284  —1.463 9.246 2.696 2.805 —0.256 12.359

Note: This table shows the transfer multipliers for the models under monetary and fiscal regimes when we re-calibrate the
baseline model.

TaBLE C.9. Transfer multipliers with inflationary cost-push shocks.

Monetary Regime Fiscal Regime
MY (Y)Y MY (YR) MM (CRY MM (CHY ME(Y) ME(YR) ME(CR) ME(CH)

Panel A: 10% Shock
Impact Multipliers 1.947 1.874 0.158 7.803 2.915 2.691 1.160 8.662
4-Year Cumulative Multiplier 1.795 2.033 0.102 7.337 5.364 5.197 2.824 13.678
Panel B: 20% Shock

Impact Multipliers 1.977 1.882 0.197 7.802 2.857  2.629 1.122 8.537
4-Year Cumulative Multiplier 1.865 2.025 0.203 7.307 5.089 4.863 2.510 13.528

Note: This table shows the transfer multipliers for the models under monetary and fiscal regimes when we re-calibrate the
baseline model.

TaBLE C.10. Welfare gains with inflationary cost-push shocks.

Monetary Regime Fiscal Regime

Long-Run Short-Run Long-Run Short-Run

Panel A: Welfare Gains With 10% Inflationary Shocks

Ricardian Household —0.012 —1.450 0.011 —1.248
HTM Household 0.075 6.372 0.119 7.825

Panel B: Welfare Gains With 20% Inflationary Shocks

Ricardian Household —-0.011 —1.413 0.010 —1.243
HTM Household 0.076 6.496 0.120 7.823

Note: This table shows long- and short-run (¢ = 4) welfare gains resulting from the redistribution, compared to the models
without redistribution. The values are the difference in the welfare measure (,u; &) between the transfer cases (under the two
regimes) and the benchmark case (the monetary regime without transfers).
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TaBLE C.11. Transfer multipliers under two alternative calibrations.

Monetary Regime Fiscal Regime
MU(Y) MM (YR) MM(CRY MM (CHY ME(Y) ME(YR) ME(CRY ME(CH)

Panel A: Alternative Calibration With Above Steady-State Initial Debt (50.9%)

Impact Multipliers 1.938 1.860 0.133 7.849 6.759  5.988 4.921 12.777
4-Year Cumulative Multiplier 1.800 2.012 0.065 7.478 15.638 14.768 10.319 33.049

Panel B: Alternative Calibration With Above Steady-State Initial Debt (71.3%)

Impact Multipliers 1.824 1.732 0.113 7.426 5916 5.168 4.187 11.576
4-Year Cumulative Multiplier 1.732 1.913 0.080 7.141 13.325 12.329 8.747  28.311

Note: This table shows the transfer multipliers for the models under monetary and fiscal regimes when we re-calibrate
the baseline model. In Panel A, we calibrate the COVID shocks in the baseline model under the monetary regime with time-0
government debt which is 10% higher than the steady state (50.9% of debt-to-GDP). In Panel B, we calibrate the COVID shocks
in the baseline model under the monetary regime with time-0 government debt, which is 10% higher than the alternative
steady state (71.3% of debt-to-GDP which matches the average U.S. debt-to-GDP ratio from 2010Q1 through 2020Q1). M;(X)
represent the cumulative transfer multiplier of variable X at t-horizon under i regime. We report impact multipliers and 4-year
cumulative multipliers when the government distributes transfers equally over 6 months.

TaBLE C.12. Welfare gains under two alternative calibrations.

Monetary Regime Fiscal Regime

Long-Run Short-Run Long-Run Short-Run

Panel A: Alternative Calibration With Above Steady-State Initial Debt (50.9%)

Ricardian Household —0.013 —1.436 0.066 —1.498
HTM Household 0.078 6.365 0.250 14.015

Panel B: Alternative Calibration With Above Steady-State Initial Debt (71.3%)

Ricardian Household —0.014 —1.646 0.094 —1.359
HTM Household 0.080 6.478 0.241 12.776

Note: This table shows long- and short-run (¢ = 4) welfare gains resulting from the redistribution, compared to the models
without redistribution. The values are the difference in the welfare measure (,u,i o) between the transfer cases (under the two
regimes) and the benchmark case (the monetary regime without transfers).

TaBLE C.13. Transfer multipliers with above steady-state initial debt (without COVID shocks).

Monetary Regime Fiscal Regime
MM (YY) MM (YR) MM (CRY MM (CHY ME(Y) ME(YR) ME(CRY ME(CH)

Panel A: Impact Multipliers

Baseline 2670 2464 —-0911 14.394 4.640 4.083 —0.028 19.920
Above steady-state initial debt 2.385  2.190 —0.808 12.836 3.903 3.428 —0.027 16.770

Panel B: 4-Year Cumulative Multipliers

Baseline 1.490 1.703  —1.107 9.991 2696 2.805 —0.256 12.359
Above steady-state initial debt 1.426 1.608 —0.974 9.285 2403 2492 —-0.246 11.075

Note: This table shows the transfer multipliers for aggregate output, Ricardian sector output, Ricardian consumption, and

HTM consumption. M;'(X ) represent the cumulative transfer multiplier of variable X at ¢-horizon under i regime. We report
impact multipliers (+ = 0) as well as 4-year (1 = 24) cumulative multipliers.
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TaBLE C.14. Transfer multipliers with different duration of binding ZLB periods.

Monetary Regime Fiscal Regime
MM (Y)Y MY (YR) MM (CRY MM (CHY ME(Y) ME(YR) ME(CR) ME(CH)

Panel A: ZLB Duration: 4 Periods (Baseline)

Impact Multipliers 1.923 1.863 0.119 7.828 2.949 2.726 1.166 8.788
4-Year Cumulative Multiplier 1.732  2.023  —0.002 7.409 5.552 5.429  3.078  13.652

Panel B: ZLB Duration: 5 Periods

Impact Multipliers 1.850 1.800 0.059 7.710 3.461 3.134 1.703 9.218
4-Year Cumulative Multiplier 1.529 1.773  —0.052 6.705 6.570 6.207 4.263 14.124

Panel C: ZLB Duration: 6 Periods

Impact Multipliers 1.759 1.733 0.000 7.514 4.100 3.656 2.408 9.639
4-Year Cumulative Multiplier 1.337 1.569 —-0.118 6.098 7.927 7.325 5.826 14.805

Panel D: ZLB Duration: 7 Periods

Impact Multipliers 1.628 1.648 —0.063 7.165 5.071 4.461 3.537  10.091
4-Year Cumulative Multiplier 1.125 1.388  —0.202 5.469 10.079 9.189 8.366 15.684

Panel E: ZLB Duration: 8 Periods

Impact Multipliers 1.567 1.607  —0.099 7.019 5419 4.751 3.955 10.212
4-Year Cumulative Multiplier 1.027 1.315 —0.264 5.253 10.87 9.896  9.323  15.935

Note: This table shows the transfer multipliers for the models under monetary and fiscal regimes with different periods
of ZLB. We introduce different degrees of persistence in preference shocks to generate different ZLB duration (persistence
of preference shocks in Panel A: 0.0, in Panel B: 0.2, in Panel C: 0.4, in Panel D: 0.6, in Panel E: 0.65). Mi(X) represent the
cumulative transfer multiplier of variable X at ¢-horizon under i regime. We report impact multipliers and 4-year cumulative
multipliers when the government distributes transfers equally over 6 months.

TaBLE C.15. Transfer multipliers with only preference shocks.

Monetary Regime Fiscal Regime
MM (YY) MY (YR) MM (CRY MM (CHY ME(Y) ME(YR) ME(CR) ME(CH)

Panel A: Only Preference Shocks (Calibrated Baseline Preference Shocks: pg = 0.0)

Impact Multipliers 3.083 2.746 0.066  12.961 5.518 4.691 1.629  18.250
4-Year Cumulative Multiplier 1.791 1.703 0.094 7.348 6.453  5.768 4.085 14.205

Panel B: Only Preference Shocks (Calibrated Baseline Preference Shocks: pg =0.8)

Impact Multipliers 1.672 1.738  —0.207 7.821 10.664  8.877 5.755  26.734
4-Year Cumulative Multiplier 0.909 1.131  —-0.358 5.059 14.993 13.557 13.912 18.532

Panel C: Only Preference Shocks (Shock to Initial Period: —50%) (pg = 0.0)

Impact Multipliers 1.423 1.326  —0.156 6.591 2.288 2.013 0.773 7.248
4-Year Cumulative Multiplier 1.348 1.509 —-0.476 7.319 5.582  5.265 2.865 14.478

Panel D: Only Preference Shocks (Shock to Initial Period: —50%) (pg = 0.8)

Impact Multipliers 1.437 1.408 —0.088 6.430  4.328  3.457 3.293 7.719
4-Year Cumulative Multiplier 0.882  0.950 —0.201 4.428 13.038 11.587 12.953 13.316

Note: This table shows the transfer multipliers for the models under monetary and fiscal regimes when we only have pref-

erence shocks. Mé(X ) represent the cumulative transfer multiplier of variable X at z-horizon under i regime. We report impact
multipliers and 4-year cumulative multipliers when the government distributes transfers equally over 6 months.
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TaBLE C.16. Welfare gains with only preference shocks.

Monetary Regime Fiscal Regime
Long-Run Short-Run Long-Run Short-Run

Panel A: Only Preference Shocks Calibrated Baseline Preference Shocks: pg = 0.0)

Ricardian Household —0.011 —1.221 0.025 —0.610
HTM Household 0.081 6.308 0.130 7.758
Panel B: Only Preference Shocks Calibrated Baseline Preference Shocks: pg = 0.8)

Ricardian Household —0.014 —1.453 0.139 2.377
HTM Household 0.064 5.153 0.172 7.727
Panel C: Only Preference Shocks (Shock to Initial Period: —50%: pg = 0.0)

Ricardian Household —0.022 —1.703 0.008 —1.556
HTM Household 0.074 6.205 0.123 8.316
Panel D: Only Preference Shocks (Shock to Initial Period: —50%: pg = 0.8)

Ricardian Household —0.009 -1.213 0.147 3.720
HTM Household 0.067 5.217 0.151 5.612

Note: This table shows long- and short-run (s = 4) welfare gains resulting from the redistribution, compared to the models
without redistribution. The values are the difference in the welfare measure (,u,i «) between the transfer cases (under the two

regimes) and the benchmark case (the monetary regime without transfers).
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Panel A: Inflation without Transfer Distribution (Nonlinear v.s. Linear)
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TRt TH,t

3

Monetary Regime
=)
I
1/
Monetary Regime
D = o -
Monetary Regime

j=)
()
IS
[=)}
=3
—_
(=}
—_
)

Fiscal Regime
Lo e
7 3
Fiscal Regime
Lo -
Fiscal Regime

0 2 4 6 8 10 12 0O 2 4 6 8 10 12 0O 2 4 6 8 10 12

— Baseline == Without ZLB :-::: Without ZLB, Linear Appx

Ficure C.1. Inflation Dynamics: Comparison between Nonlinear and Linear Solutions.
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