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1 Introduction

Over the last several years, there has been significant interest in the implications of heterogeneity
for macroeconomics. Both sides of the heterogeneity coin are of interest: how does heterogeneity
impact transmission of aggregate shocks into the aggregate economy, and how does the presence of
heterogeneity affect optimal policy design?

In this course, we have focused almost exclusively on representative agent frameworks. While
unrealistic, the representative agent framework keeps models tractable, which is useful both for
gaining analytic intuition as well and because it is much easier to solve models without heterogeneity.
To a large extent, the surge of interest in macro implications of heterogeneity has been a response
to increased computational power.

In this set of notes, I am going to lay out a very simple New Keynesian model with heterogeneity.
In particular, I am going to study a Two-Agent New Keynesian Model (TANK). This is different
than the standard setup, which is often times called RANK (Representative Agent New Keynesian
Model). In the TANK model, there are two types of households: the standard representative
household that can freely borrow and save, and another household that is shut out of financial
markets. I am going to refer to the latter type of household as “constrained” or as “hand-to-
mouth.” These households are unable to borrow or save. As a consequence, they just consume
their disposable income each period.

The TANK model is a bridge to a more complicated model with richer heterogeneity, the so-
called HANK model (Heterogeneous Agent New Keynesian). In HANK models, households are
subject to non-insurable idiosyncratic income shocks and are subject to some form of a borrowing
constraint (typically that a household is not permitted to go into debt). The combination of
uninsurable income shocks and a borrowing constraint makes the distribution of household wealth
matter. Some households will always be at the borrowing constraint, behaving like the hand-to-
mouth households in the TANK model. But there will be time variation in how many households
are constrained, which could result in interesting non-linearities (e.g. certain types of shocks might

affect output more when lots of agents are constrained compared to times when few are constrained).



It is also the case that there will be some precautionary behavior, in that agents not currently
subject to the borrowing limit might behave preemptively in ways to avoid hitting the constraint.
In a standard TANK model, there is no switching between types, and as a result there is no
precautionary behavior. Still, the TANK model can help us gain some intuition for implications
of a more complicated HANK framework. In particular, as we shall see below, the presence of
constrained households makes the New Keynesian model behave a bit more like “old” Keynesian
intuition — things like current disposable income and marginal propensity to consume suddenly
matter. It is also the case that “supply” shocks will affect output less, whereas “demand” shocks
are amplified. In that sense, the inclusion of hand-to-mouth agents is somewhat isomorphic to

having nominal rigidities be stronger (i.e. the Phillips Curve be flatter).

2 Households

In the basic TANK model, there are two types of households: unconstrained households and con-
strained households. I'm going to assume that, in total, there exists a unit mass of households. A
mass « € [0,1] are unconstrained and the remaining mass 1 — « are unable to borrow or save. I
will refer to unconstrained households as unconstrained, and to constrained households as either

constrained or as hand-to-mouth.

2.1 Unconstrained Households

There is a representative unconstrained household. I will denote variables related to these house-
holds with a u subscript. The problem facing these households is entirely standard. Note that I
am abstracting altogether from money, but could include it as an additively separable term in the
flow utility function if I wanted.

The problem is:
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Here P, is the price of goods. B, ;1 is the stock of nominal bonds with which a household enters
the period; these bonds pay net nominal interest ¢;. W; is the nominal wage. D, ; is distributed
profit from ownership in firms and is taken as given by an unconstrained household. Ty, ; is a lump
sum tax (or transfer) paid to the government, and is also taken as given by the household.

The first order conditions are standard. Let w; = W, /P, be the real wage and II; = P,/P,_; be
the gross inflation rate:

ONY, = Cfwy (1)
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These are standard conditions. Ay :+1 is the stochastic discount factor for the unconstrained

household between ¢ and ¢ + 1.

2.2 Constrained Households

Constrained households have identical preferences to unconstrained households. The important
difference is that constrained households are not allowed to borrow or save (i.e. they cannot hold
or issue bonds). They also do not hold ownership in firms. I shall refer to these households as
hand-to-mouth, and denote them with an h subscript.

The problem of a constrained household is:
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The constrained household supplies labor and faces the same wage as the unconstrained house-
hold. The constrained household pays a lump sum tax (transfer) to the government, T} ;, which
is potentially different from what the unconstrained household pays. Because there are no state

variables, the problem of a constrained household is effectively static. The first order condition is:

ONY, = C; 7w (4)

3 Production

The production side of the economy is identical to the standard New Keynesian model. The only
thing to keep track of is that the relevant stochastic discount factor for the dynamic pricing problem
of intermediate firms is the stochastic discount factor of the unconstrained households, Ay ¢ ¢41-

The optimality conditions for the production and price-setting part of the problem are:
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4 Policy, Equilibrium, and Aggregation

Monetary policy is set according to a Taylor rule:

it = (1 — pi)i+ piig—1+ (1 — p;)dr (In Tl — InTT) + s;644 (9)

I am allowing for interest rate smoothing, but, for simplicity, I am ruling out any response to
output (or the output gap). That is not hard to accommodate.’

In nominal terms, the government’s budget constraint is:

PGy +i1BZ < aPTy, + (1 — )Py + BY — BY,

Note that T+ is the amount each unconstrained household pays (or receives, if it is negative).
In aggregate, since there are a of these households, the government is receiving nominal revenue of
aPT, (and similarly for the constrained households). To write this in real terms, divide through
by Py, and define b = BY /P, as real government debt. We have:

Gi+ (1 + i DI, < aTyy+ (1— a)Thy + b8 (10)

Note that Ricardian Equivalence will not hold in this model; I shall return to this below.
The aggregate production function, price level, and price dispersion terms are the same as in

the standard model. Written in terms of inflation rates, we have:

WY, = AN, (11)
b =0-0) (o) +omep, (12)
1= (-0) (o) o (13)

Define aggregate labor input as the sum of labor input across the two types of households. We

therefore have:

Nt = OéN%t + (1 - Ot)Nhi (14)

We proceed in the same way for aggregate consumption:

C; = ozCui, + (1 — Oé)Ch’t (15)

Let us integrate over the budget constraints (at equality) for both types of households. Doing

so, we have:

"'With two households, this model is substantially more complicated than the standard model. Note that one can
always solve for th (the flexible price level of output) numerically in Dynare by including a hypothetical “flexible
price block” in the model. Then one could write the Taylor rule with an addition ¢(InY; — In th ) term.
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Sum these together. We have:

Py (aCyuyp + (1 — a)Chy)+aBy; = Wi (aNyys + (1 — a) Ny )+a Py Dy y—a P Ty —(1—a) PTy, g+ (144—1) Bu -1
But, using the definitions of aggregate consumption and labor input, these are:

P,Cy+ aByy = Wi N+ aPDyy — aPTy — (1 — a)PTh i + o1+ i4—1)Buj—1

Bond market clearing requires that unconstrained households (in aggregate) hold all government
debt. This means:

aB, ;= BY

The « term appears on the left hand side because the integral of bond holdings by unconstrained
households is « times what they each hold. Solve the government’s budget constraint at equality
for a P T, ;:

aPtTu,t = Pth =+ (1 =+ it—l)BtCil — BtG — (1 — Od)PtThﬂg

Plug this into the combined household budget constrains at equality:

P,Cy+aBy; = WyNi+aP,Dyy—(PGy + (1 +i-1) By — BY — (1 — a)PTy ) —(1—a)PTh+(14is—1) By

Given the bond market clearing condition, the terms involving debt cancel (i.e. aBy; = BtG ,

and (1+ it,l)Bﬁl = (1 +44—1)aByt—1. The term involving T} ; also cancels out. We have:
PtCt -+ Pth = WtNt + OéPtDu,t

What are profits from firms? The final good firm earns nominal profit:

1
P.DF = PY; - / PG)Yi(j)dj
0

Collectively, intermediate firms earn profits:

1 1 1
PD}! = /0 P()Y(G) — WiNi(7)] dj = /0 PG)Yi) — W /0 N,Gi)dj

Total profits for distribution are:



1 1 1
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Using the labor market clearing condition, this is:

PDy = BYy — Wi N

These profits have to be distributed (in aggregate) to only unconstrained households. Therefore,

we have:

PtDt = CYPtDwt

Plugging this in above yields the aggregate resource constraint in real terms:

Y, = Cy + Gy (16)

Let’s assume that G; follows an exogenous AR(1) process in the log (and same, as usual, for

At)l

InGy=(1—-pe)InG+ peInGi_1 + sgeg+ (17)
InA; = paln Ay 1+ sacay (18)

In G is the log steady-state government spending level, and the steady state level of productivity
is normalized to unity (so zero in the log).

Because constrained households do not have access to credit markets, Ricardian Equivalence
does not hold and we have to keep track of the constrained household’s budget constraint, which

is (at equality, and in real terms):

Cht = wiNpg — Thy

Because T}, is directly relevant for the constrained households’ consumption, we cannot just
ignore lump sum taxes altogether like in a standard model with no constraints. We also cannot
ignore government debt or lump sum taxes levied on the unconstrained households. This means
we have to assume something about all these fiscal variables (unlike in a standard representative
agent with free access to credit markets). There are a number of ways to do this. The simplest way
is to assume that the government never issues any debt, so B = 0 (which implies that b equals

zero as well):

bY =0 (19)

I am then going to assume that lump sum taxes to the constrained household follow an AR(1) in
the level (I'm doing level, not log, because I want to allow these to go negative so that constrained

households can receive transfers):



The = (1= pn)Th + ppThi—1 + snens (20)
To see how this shock works, impose that b = 0. The government’s budget constraint at
eqaulity is:
Gt = O[Tuyt + (1 — Oé)Th,t

Since G follows an exogenous process, this means that (i) shocks to T}, + are funded by offsetting
taxes on unconstrained households — so a shock to T} is really a transfer shock; and, (ii) changes
in government spending are funded by taxes on unconstrained households (not on constrained

households). There are, of course, other fiscal rules that I could employ.

5 Equilibrium Conditions

I am collecting all equilibrium conditions below. We have 21 variables: Ny ¢, Cut, Wi, Mytit1,
/L't) Hta Nh,ta Ch,t7 Th,t7 Tu,tv pfa Xl,t) )?2,15’ mcy, }/;fa At7 Nt7 Ct7 Gta Utpa and th We also have 21
equations. These are shown below (grouped by type).

e Unconstrained households:

ONY, = C, 7w (21)
1=E; [Aypera(1+ it)H;rll] (22)
C —0
Ayt—1t=p (C’utjl) (23)
e Hand-to-mouth households
HN,ift = C,;fwt (24)
Cht = wiNpg — Thy (25)
e Intermediate firms:
# € Xl,t
t € 1 X27t ( )
Xl,t =mcY; + ¢EtAu,t,t+1H§+1)?l,t+l (27)
)?2,75 =Y+ ¢EtAu,t,t+1H§H)A(2,t+1 (28)
mey = % (29)



e Policy

it = (1= pi)i + piig—1 + (1 — p;) o (In Tl — InTT) + s;84 4

G+ (14 i )T = Ty + Thp + b5 + b€

e Aggregate conditions
’UfY} = AtNt

=(1-9) (PZ%)_ + ¢llvy

1—e 1
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Ny =aNy;+ (1 —a)Np,

(

Ci=aCys+ (1 —a)Chy

Vi =Gy

e Exogenous

InA; =palnAs_1 + 5464
InGy =(1—-pg)InG+ pgInGi_1 + sgegy
b¢ =0

The = (1= pn)Th + ppThi—1 + Sheny

5.1 Steady State

satisfies:

1+i=p"1

As we have seen before, zero inflation steady state means:

pF =1

P =1
e—1

me=w =

We need to solve for the steady state. I'm going to approximate about a zero inflation steady state.

This means IT = 1. We have A, = . This means that the steady state nominal interest rate

Solving for the remainder of the steady state is going to be a bit more challenging because there

are more free steady state variables. Let’s start by assuming that government spending is a fixed



share, 1, of steady state output:

G =19YgY

Let’s assume further that the steady state lump-sum taxes on both types of households are
equal: T, =Ty, =T. From the government’s budget constraint, since we are assuming no debt, we

therefore have:

T =yaY

Then, from the unconstrained household’s budget constraint, we have:

Cp = wNy —¢gY (42)

Where w = 521. From the FOC for labor for the same household, we can then write:

6N} = (wNy — ¥aY) (43)

But we know that Y = N in steady state, so this can be written:

QN;LC = (th — Q/JGN)_U w (44)

Now go to the static labor supply FOC for the unconstrained household. We have:

ONX =C w

But we know that: N, = éN— %Nh and C,, = éC— %Ch. But we also know that C' = (1—
¥G)Y. So C, = 1=¥ey — 1220y But we know Cj, so we have: C, = =Y N — 129 (), — ¢ N).

We therefore have:

1 1-— X 1-— 1-— -7
0 <N - O‘Nh> = ( Yoy 129, - 1/)GN)> w (45)
o e @ o

(44) and (45) constitute two equations in two unknowns — N and Nj. There is not a straight-
forward analytical solution, but we can solve for N and Np numerically. Once we have N and Np,

it is straightforward to recover the rest of the steady staet. In particular:

N, = inN-17%, (46)
« (6%

Y =N (47)

G =yaN (48)

C=(1~-1vg)N (49)

Ch = wN), — Ve N (50)
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C,=-C-—°
(6%

Ch (51)

T=T,=T,=vcN (52)

6 Quantitative Analysis

To solve the model, I need to specify values for parameters. I am going to choose “standard” values
for many parameters, and will then play around with « (the share of unconstrained households).

Iset =099, e=11,0 =x=1,0 =1, and ¢ = 3/4. 1 pick ¢y = 0.2. T assume that the
AR(1) parameters are py = 0.9 and pg = pr, = p; = 0.8. I set p; = 0.8 and ¢, = 1.5. The shock
standard deviations are s4 = sg = 0.01, s; = 0.0025, and s; = 0.02.

I consider different values of a:: 1, 0.9, 0.75, and 0.6. 1—q is the share of constrained households.
Hence, when a = 1, we are in the standard NK model. As « gets smaller, a larger share of agents
are constrained.? I compute impulse responses to the four different shocks for these four different
values of o below. Solid black lines are the standard NK model (o = 1), the dashed black line
corresponds to a = 0.9, the dotted black line to a = 3/4, and the dashed blue line to av = 3/5.

Consider first impulse responses to a productivity shock. I am plotting responses of aggregate
variables. What we observe is that output reacts less to the productivity shock the smaller the share
of unconstrained agents (i.e. the smaller is «; equivalently, the bigger is the share of constrained

agents).

2Given the forward-looking nature of inflation, if « is too low there are determinacy issues in the model.
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Figure 1: IRF's to a Productivity Shock
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Next, consider responses to a government spending shock. This is kind of the inverse of the
productivity shock — output reacts more to government spending the higher the share of constrained

agents (i.e. the lower is «).
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Figure 2: IRFs to a Government Spending Shock
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Next up, a monetary shock. We see a similar pattern — output reacts more to the shock the

bigger the share of constrained agents.
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Figure 3: IRFs to a Monetary Policy Shock
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Finally, consider a transfer shock. Given the way I have specified the fiscal block of the model,
with a negative sign on the shock I am taxing unconstrained agents to give a transfer to constrained
agents. This has the effect of causing output to rise. With a = 1, there would be no impact of the

transfer shock on the aggregate equilibrium — in other words, Ricardian Equivalence would hold.
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Figure 4: IRF's to a Transfer Shock
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A basic message emerges here. The presence of hand-to-mouth agents dampens the output
response to a “supply shock” (a shock that would move output and inflation in opposite directions)
and amplifies responses to a “demand shock” (a shock that moves output and inflation in the same
direction). In this way, the presence of hand-to-mouth agents is kind of like having more nominal

rigidity.

6.1 Quick and Dirty Intuition

Let’s try to open the black box above to understand some intuition for these results. Note again that

the supply side of the model is unaffected with the presence of constrained agents. The linearized
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Phillips Curve, written in terms of marginal cost, is:

T = (1= ¢)S - (bﬂ)ﬁ”bvct + BEsmi 1 (53)

But the demand side is affected by the presence of hand-to-mouth agents. Let’s log-linearize

the demand side of the model to get some intuition. The linearized bond Euler equation for

unconstrained households is standard:

1.
Cu,t = Etcu,t+1 - E (’Lt - Eﬂtﬂ) (54)

We have C; = aCy ¢ + (1 — a)C 4. Take logs of this:

InCy =InjaCyi+ (1 — a)Ch 4

Totally differentiate:

1
Ct = 5 [OédCu’t + (1 — a)dCh,t}

aC, 1—a)C
Cucu,t+( C) h

From the aggregate resource constraint, in linearized terms we have:

= Ch.t (55)

yr = (1 —)er +Pgr

Or:
— - (56)
Ct—l_wyt 1—1/Jgt

Combining (56) with (55), we have:

1 Y _aC’uc +(1—oz)C'hC

1_¢yt 1—1/1%7 c u,t C h,t
Or:
1 1-—
C C P B a Ch, (57)

Cyt = — ——Yg — — e
G- T Cal—)" T Ta o, ™
From the equilibrium conditions, we know that consumption of the hand-to-mouth equals their

disposal income. In particular, let DISP} ; be the disposal income of the hand-to-mouth agents:

Ch,t = thh,t - Th,t = DISPh,t (58)

In linearized terms, using this change of variables, we have:

15



Ch,t = diSPh,t (59)
Combine (61) with (57) to have:

v C % 1-aGy
T Cial—-0)" T Coal-0)" T "o G,

Now, combine (60) with (54), the Euler equation for the unconstrained agents. We have:

Cu,t disph,t (60)

c 1 O 9 — 1_05@611'3 —Q;E _QLE —
C., a(l —¢)yt C. a(l _ ¢)gt a O, Pht = C. a(l —7/1) tYt+1 C. a(l _w) tgt+1
1—aC ) 1.
- éEtdlsph7t+1 - (it — Eyresr)
This can be written:
Ch .. C . a(l—y)C, .
yt—@bgt—(l—a)(1—1/1)6hdzsph,t = Etyt+1—¢IEtgt+1—(1—04)(1—@0)C}(lEtdzspMH—(O_w)c (lt - Etﬂ't—i-l)

This can be simplified further to yield:

a(l =) Cy

C (Zt - Etﬂt+1) (61)

C . )
Yt = Etyt+1+1/f(1—PG)gt—(l—a)(l—l/f)Fh (E¢dispp 41 — dispnt)—

In the above, I note that E;g;11 = pgg:. If there were no unconstrained agents, we would have
a = 1, which would also imply that C, = C. In this case, the IS equation could be written in a
standard way (noting, of course, that there are many ways to write the IS equation, e.g. in terms

of the gap rather than output as we have done already):

- (ie — Eymiy1) (62)

1
Yt = Eeyer1 + (1 — pa)ge —

Let’s think about what o < 1 does by comparing (62) to (61). a < 1 lowers the coefficient on
the real interest rate (directly through o < 1, and indirectly because o < 1 means C,, < C'). And
it increases the coefficient on E;dispy, 141 — dispp ¢, which is the expected growth rate of disposable
income for hand-to-mouth agents. If o = 1, the expected growth rate of disposable income does
not appear at all in the linearized IS equation.

Effectively what is going on here is that we have two types of agents. Constrained agents simply
eat their income each period (i.e. their marginal propensity to consume is unity). Unconstrained
agents obey the standard Euler equation. The aggregate IS equation is, roughly speaking, a convex
combination of these two forces — a weight (1 — «) times the expected growth of disposable income
and a weight « times the real interest rate (with some other constants floating around, of course).

Another way to think about things: the IS equation is combining both elements of an “old”

16



Keynesian model (based on the marginal propensity to consume, or MPC) and a “new” Keynesian
model (forward-looking, and based on intertemporal substitution, i.e. a reaction to the real interest
rate). The relative weighting of the two channels depends on the population shares of the two kinds
of agents.

To gain some more intuition for how « impacts aggregate dynamics, I computed impulse re-
sponses of expected disposable income growth for hand-to-mouth agents. These are in response
to each of the same four shocks considered above: a productivity shock, a monetary/Taylor rule
shock, a government spending shock, and a transfer shock. I do so for the same different values of
« as above. Note that I am plotting the responses of expected disposable income growth, not the

level of disposable income. It is the expected growth rate that appears in the IS equation.

Figure 5: IRFs of Expected Disposable Income Growth of Hand-to-Mouth Agents
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In response to the productivity shock, expected disposable income growth (i.e. E;dispy 41 —
dispp ) increases after a positive productivity shock. This increase is because of the response of

output itself, which is hump-shaped. The important point here is that expected disposable income
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growth goes up. From the IS equation, (61), this exerts negative pressure on y; from the demand
side. This explains why output reacts less to a positive productivity shock the more unconstrained
agents there are — since expected disposable income growth exerts a negative effect, the more
hand-to-mouth agents there are (i.e. the smaller is «), the less output reacts to the shock.

Consider next the government spending shock. In the aggregate IRFs, we see that output reacts
more (i.e. the multiplier is bigger) the higher the fraction of unconstrained agents (i.e. the lower
is @). The IRF of expected disposable income growth helps us understand why. As we see above,
expected disposable income growth goes down. Note that disposable income itself goes up, but
follows a mean-reverting pattern. This means that expected disposable income growth falls. But
this exerts a positive impact on output from the IS equation. Hence, output reacts more to a
government spending shock when there are more hand-to-mouth agents.

Next, let’s focus on the monetary policy shock. As we see in the aggregate IRFs, output reacts
more (i.e. falls more) the bigger is the share of constrained agents (i.e. the smaller is a). Why is
this? Because expected disposable income growth goes up — disposable income for the constrained
agents falls on impact, but mean reverts, so the expected growth rate goes up. This exerts a negative
impact on output. One might be tempted to think that, because a smaller & makes the coefficient
on the real rate smaller in (61), the monetary shock might have smaller aggregate effects. But
this channel is overwhelmed by the “MPC channel” coming through expected disposable income
growth.

Finally, consider the transfer shock. As defined, the transfer shock shifts resources from uncon-
strained to constrained agents. We see that expected disposable income growth for hand-to-mouth
households declines; as with the government spending and monetary shocks, the level of disposable
income goes up, but follows a mean-reverting pattern, so expected growth declines. This exerts a
positive effect on output, and hence aggregate output reacts more to the shock.

The basic conclusion here is that the presence of constrained agents dampens the responses of
aggregate variables to “supply” shocks (e.g. productivity), and amplifies aggregate responses to
“demand” shocks (e.g. government spending, monetary, and transfer). Qualitatively, that’s similar
to having more price rigidity. Hand-to-mouth agents make the model more “old” Keynesian where

there is a marginal propensity to consume channel.

7 From TANK to HANK

We have spent a bunch of bandwidth studying a RANK model, where RANK stands for “represen-
tative agent New Keynesian” model. The model is purely forward-looking and has lots of powerful
insights. There has been increasing interest of late in the implications of micro-level heterogeneity
for aggregate fluctuations. Much of this literature is within a HANK context, where HANK stands
for “Heterogeneous Agent New Keynesian” model. The TANK framework laid out in these notes
(Two-Agent New Keynesian Model) is sort of an in-between — it captures some (though not all)
of the mechanisms and insights of a HANK model in a reasonably tractable way that is easy to
compare to the RANK benchmark.
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In a typical HANK model, there is a continuum of households who are subject to idiosyncratic

income shocks. As an example, the budget constraint of household k (k € [0, 1]) would look like:

FCy(k) + Bi(k) — Bi—1(k) < expleg Wi Ni(k) + P.Dy(k) — BTi(k) + it—1Bi—1(k)

This is exactly the same budget constraint for unconstrained agents as above, except there is
an idiosyncratic component to wages, given by expley ¢], where Eie; = 0. As long as there is some
variance, some households will get good income shocks (positive draws of ej ;) and some will get
bad shocks (negative draws of ;). As long as households can freely borrow and save via bonds,
this won’t end up mattering.

But what is typically done is that a borrowing constraint is imposed on households. Though
one could consider alternative forms, the simplest one would say that households cannot go into
debt:

By(k) >0

When the borrowing constraint binds, B:(k) = 0, the Euler equation won’t hold (there would
be a Lagrange multiplier on the constraint floating around). If a household gets a sequence of
negative e ; shocks, it will eventually bump up against the borrowing constraint and will behave
like a hand-to-mouth agent. And, in a global solution at least, a household would behave in a
precautionary way away from the borrowing constraint — it would try to save up to avoid hitting
the constraint in the first place.

Solving a model like this is actually substantially more complicated than a standard model,
because we have to keep track of the distribution of household wealth. The idiosyncratic produc-
tivity shock will essentially generate some steady state (or average) share of households who are
borrowing constrained. On top of this, macro shocks will generate time variation in the fraction
who are constrained — when the economy is poor, households would like to borrow and will draw
down their savings, putting more of them close to the borrowing constraint.

The TANK model captures a lot of the essential intuition that comes out of a HANK framework,
but not all. In the HANK model, aggregate dynamics are going to be different than RANK because
of the presence of borrowing constrained (i.e. hand-to-mouth) agents. These folks are going to have
a high marginal propensity to consume and the “old” Keynesian intuition discussed above in the
TANK model will be at play. But the HANK model does more — there will be time-variation
in how many agents are constrained or not, for example giving rise to interesting non-linearities.
And, away from the borrowing constraints, agents will behave in precautionary ways. This is a
long-winded way of saying that a TANK model captures some of the essential intuition that comes
out of a HANK framework, but the HANK model is far richer and has more going on. But studying
a full-fledged HANK model is beyond the scope of this course.

In addition to quantitative complexities (which are easy enough to deal with, if tedious), there
are a number of economic modeling choices that matter in a full-ledged HANK model that are

also issues in the TANK model. These choices result from the fact that some agents are prohibited
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from borrowing. Below are three related issues that arise that are unimportant in a RANK model,

but quite important in a TANK and especially in a HANK framework.

e Because of the failure of Ricardian Equivalence, the method of government finance matters.
When government spending goes up, for example, it matters whether it is financed with debt
or taxes. If financed via debt, it matters when and how tax revenues are raised to pay for that
debt in the future. If financed via taxes — even when taxes are just lump sum — it matters
whether taxes are levied on unconstrained or constrained households. More generally, the

fiscal block of the model starts to matter a lot more.

e [ swept this under the rug in the TANK model, but in general it also matters how profits from
firms are distributed. In the TANK model, I swept it under the rug in the sense that I assumed
that only unconstrained agents own firms, which means the timing of profit distribution is
irrelevant. But if one is operating in a full-on HANK framework, in principle both constrained
and unconstrained agents will own firms. This then makes dividend distribution policies
matter — the constrained agents would prefer to be paid dividends immediately, for example,

and they will consume any additional dividends received.

e Relatedly, there is another issue that arises when both constrained and unconstrained agents
are owners in firms. Whose stochastic discount factor does one use to discount cash flows? 1
again swept this under the rug above — by assuming that only unconstrained households own
firms, this wasn’t an issue. But if both types of agents have ownership shares in firms, this

becomes a non-trivial issue.

I don’t wish to characterize these issues above as “bad” or anything like that. They are real
issues, and a model with some degree of heterogeneity and market incompleteness forces one to
grapple with them. But the choices that one makes regarding fiscal and distributional rules can
matter a a lot for how TANK and/or HANK models perform, which can make results not partic-

ularly robust (or transparent) in a way that is not true in a RANK framework.
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