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A.1  Optimal Reported Incomes in Baseline Model

Type p = 2 households with y < 7 get the following utility dependent on their choice of reported
income §:
y+b—vly—9) ifg<y
y+0b if y € [y, 7]
Y ifg>r
Given that v(y — ) = 0 for § > y and v'(-) > 0, we know that v(y — ¢) > 0. Thus, households with
y < 7 prefer to report § € [y, 7| (and are indifferent between reporting income levels in this range as

only under-reporting is costly). We assume they break this indifference by reporting at y. Anyone

with y > 7 gets the following utility dependent on their choice of reported income g:

y+b—vy—g) ifg<rT
y—v(y—79) if g € (7,y)
Yy ity >y

Clearly, reporting € (7,y) is always dominated by reporting § > y as v(y—y¢) > 0. Moreover, reporting
¢ = 7 always dominates reporting § < 7 because v > 0. By definition, those with y = y°(p) are
indifferent between misreporting at the threshold 7 and truthfully reporting (we break their indifference
by assuming they will misreport at 7), where y°(p) solves y¢(p)+b—v(y°(p)—7) = y°(p). The existence
of a unique y°(p) follows from v > 0. Those with 7 < y < y°(p) prefer misreporting with § = 7 over
truthfully reporting and those with y > y¢(p) prefer truthfully reporting § = y by the fact that v/ > 0.

A.2  Proof of Lemma

Let us begin by calculating the WTP for the mechanical households, which are the households for
which §*(y, u;p) < 7 and §*(y, u; p’) < 7. For type u = 1 households, these are just households for
whom y < 7. For type p = 2 households, we appeal to the optimal choice function in Equation
finding that §*(y,u =2;p') <7 <= y<7andy <7 = §*(y,ur = 2;p) < 7. Thus, the number of
mechanical households is just the set which report an income below 7 under policy p’: M = G(r,p’).

Moreover, y < 7 implies §*(y, u; p) = v and §*(y, u; p’) = y. Hence, WTP for mechanical households



is defined by:
y+b=y+b —WTP = WTP=V —-b=Ab

Next, let us discuss the WTP for bunching households. Bunching households are those with
7*(y, ; p) = 7 and §*(y, u; p’) > 7. From Equation |3, one can immediately see that only households
with y € (7,4°(p)] and p = 2 satisfy these criterion. Equation [3| also implies that §*(y,u = 2;p) <
7 < y <yp) and §*(y,pu = 2;p') <7 <= y < 7 so that the number of bunching households
is given by B = G(7;p) — G(7;p’). In words, only bunching households and mechanical households
report incomes < 7 under policy p; under policy p’ bunching households strictly increase their reported
income while mechanical households do not. Based on their optimal choices from Equation [3] bunching
households have utility y+b—v(y —7) under policy p. Also based on Equation 3, bunching households
with y € (7,7'] will set §*(y,pu = 2;p’) = vy, getting utility y + ' under policy p’. Those with
y € (7, y°(p)] will set §*(y, u = 2;p’) = 7/, getting utility y + b — v(y — 7') under policy p’E| Hence,
we know that the WTP for bunching households satisfies:

y+b—vly—7)=y+t —WIP—v(y—§ (y.p = 2p")
where §*(y,p = 2;p') =y ify € (7,7] and §*(y, p = 2;p’) = 7" if y € (7, y°(p)]. Equivalently:
WTP =V ~b+v(y—7)—v(y—9 (y,u=2;p"))

Given that v(y — 7) —v(y — 9*(y, 0 = 2;p')) > 0 (as v > 0 and §*(y,pu = 2;p’) > 7 for bunching
households), we know WTP > b — b = Ab. Moreover, because y + b — v(y — 7) > y for bunching
households (or, equivalently, v(y — 7) < b), we know that WT'P < b —b+b—v(y — 5" (y,u = 2;p’)) =
bV —v(y—19*(y,u = 2;p')). And because v(y —5*(y, u = 2; p’)) > 0, we therefore know that WT'P < ¥/
for bunching households.

Next, we turn to threshold households: those with §*(y, yu; p) € (7,7']. There are T = G(7';p) —
G(7; p) such households. Equation [3|implies that anyone with ¢ = 2 and §*(y, j; p) € (7, 7] must have
y = 9*(y, p; p) and clearly anyone with p = 1 with §*(y, u; p) € (7, 7] must also have y = §*(y, u; p)-
Equation 3| also then implies that all threshold households report *(y, u; p’) = y € (7,7'] as well. All
of these households therefore get utility y under policy p and receive utility y + b under policy p’.
Hence, their WTP is given by:

y=y+b -WITP — WTP =V

Finally, there are jumping households for whom 7*(y,u;p) > 7 and §*(y, u;p’) < 7. Clearly,
these must be type u = 2 households. By Equation |3 §*(y, u;p) < 7 = 4*(y, 5 p") < 7’ so that
the number of jumping households is given by the increase in households reporting at or below 7’
as a result of the reform: J = G(7/;p’) — G(7'; p). Next, note that by Equation [3| if someone has
*(y, u; p) > 7 then they must report §*(y, u; p) = y yielding utility y under policy p. Under policy

1. Note, if y°(p) < 7/, i.e., the change in 7 is large, all bunching households will set §*(y, u = 2;p’) = .



p’ these households have §*(y, u = 2;p’) < 7/ yielding utility y + b — v(y — §*(y, 0 = 2;p’)). Thus,
WTP for these individuals is given by:

y=y+b —vly—9"(y,p=2p"))-WTP

Because y + b/ — v(y — §*(y, 0 = 2;p’)) > y by revealed preference, WT'P > 0. And because v(y —
7 (y,n=2;p")) >0, WT'P <V for jumping individuals.

Putting this all together we get:
Ab(M + B) + 6T < Total WTP < AbM + V(B +T +J)

A.3  Proof of Proposition[3

1 AT
Proof. We start with proving the lower bound for [b’XG[(Z\f;(S/))—IEEE;);]))]' First, welfare under policy p is

given by:

W(p) = /¢(9)u (y [x*(0,p), 0] + b1 [§ (x" (0,p),0) < 7],x7(0,p); 0) dF'(0) — MG(7;p)  (18)
©

Next, note that by revealed preference, we have the following for any x € X:

u(y[x*(0,p),0] + b1 [(x* (0,p),0) < 7],x(0,p);0) = u(y[x,0] + b1 [§(x,0) < 7] ,x;0)  (19)

Put simply, optimal decisions conditional on any given 6 under p, x*(0, p), yield weakly higher utility
than any other set of decisions x that one could make. Using Equations [(18)| and we can bound
welfare under policy p’ = {V/, 7'} by evaluating utility under policy p’, but holding household decisions

constant at their values under policy p (i.e., by revealed preference):

W(p') = /gf)(&)u (y [x*(@, p'), 9] +01 [g) (x* (H,p’) ,0) < T'] ,x*(0,p); 9) dF(0) — \WG(7';p)
(C]

(20)
> /cb(@)u (v [x*(0.p), 0] + V'L [§(x* (0,p) ,0) < 7'] ,x"(0,p):0) dF (0) — N'G(7'; p')
©

So as to slightly reduce some cumbersome notation, let us define:

Yy (0,p) =y [x"(0,p),0

Thus, for the reform from p = {b,7} to p’ = {V/,7'} with p’ — p = {Ab, A7} and AT > 0 we can
combine Equations and [(20)| as well as split up the domain © into sets of households who receive



the benefit under policy p and those who do not receive the benefit under policy p to yield:

W(p') - W(p) / ) {u [y (6, ) + ¥, x*(0,0); 0] — [y (6, p) + b, x*(0, p); 6]} dF(0)
0:9*(0,p)<T
0) {u [y*(6,p) + V,x* (6,p) 6] — u[y*(8,p), x" (6,p); 6]} dF(6) (21)
0:9*(0,p)e(r,7']

— AY'G(7';p') — bG(7; p)]

Note, the change in utility for those with ¢*(,p) > 7’ is zero as we move from p to p’, holding
decisions fixed, as they do not receive a transfer. Next, define 14 (g,p)<7} as the government’s average
welfare weight on the households who optimally report incomes y* < 7 under policy p:

U o(0) 5 {uly*(0,p) + b, x*(0,p); 0] — u[y*(6,p) + b,x*(0,p); 0]} dF (6)
e G(r,p) (22)

Note that in Equation |(22), we divide by ﬁ, which renormalizes by the additional amount of money
given to households with §*(6,p) < 7 due to the reform; hence, we can interpret 7y« p)<-} as the
average welfare gain from giving these households an extra $1. Next, define 7«9 p)e(r} as the
government’s average welfare weight of giving a dollar to the households who optimally report incomes

g* € (7, 7] under policy pﬂ
J ¢(0) g {uly*(0,p) + ', x*(0,p); 0] — uly*(0,p), x*(0, p); 0]} dF (6)

_ 07 (0,p)E(T,7']
Ho=(6,p)e(r, 7]} = G(r';p) — G(r,p)

(23)

Again, note that in Equation |(23)| we have divided by %, which renormalizes by the amount of money
given to households with §*(6, p) € (7, 7]; hence, we can interpret 14+ (9,p)e (]} as the average welfare
gain from giving these households an extra $1. We can rewrite Equation |[(21)| using Equations |(22)|
and as follows:

W (p') =W(P) = 1y (0,9) <} ADG (T3 P) + g+ (0,p)e(r.rb [G(7'sP) — G(7:p)] = A'G(7": ') — bG(T;p)] (24)

Next, let us define the aggregate welfare weight, 1y, which equals the weighted average welfare weight
of giving a dollar to all households, where the weights are determined by the lower bound of WTP for

the reform: . .
N+ (0,p) <y AVG(T; P) + Ny (0,p)e(r, 7V [G(Ts P) — G(7,P)]
AbG(7;p) + V' [G(T;p) — G(T,P)]

Then, dividing Equation |(24)| through by the budgetary effect multiplied by A, we have (recall we

nrL = (25)

2. We have used J dF(0) = G(r';p) — G(7,p).
0:9*(0,p)E(7,7’]



assume the budgetary effect is > 0):

V@) - W) o)< AYG(T5P) + - gpierp b (G5 p) —G(mip)]
[b'G (t';p') — bG (1;p)] — AVG(T';p') — bG(T;p)]
_ L AWG(Tip) + U [G(Tsp) — G(Tip)] (26)
A VG (7';p') — bG (15 P)]
=wrMVPF, —1

where wy, = nr /A and MV PFp, is given by:

AVG(r:p) +V[G(r'ip) = G(rp)] VY [G(r:p) ~ G(r'ip)]

MV PF, =
' VG (7:p) ~ bG (7:p) VG(r':p) ~ bG(T:p)

(27)

Next, we prove the upper bound for 3V -W(p)] We use identical revealed preference logic
» Wep bp WG :p")—bG(T:p)]° p g

to bound welfare under policy p = {b, 7} by evaluating utility under policy p, but holding household

decisions constant at their values under policy p’:

/ H(B)u (y"(0.p) + bL[§°(9.p) < 7], X" (0. p):6) dF(6) ~ \bG(7:p)
(28)
> /(Z)(H)u (y*(ﬁ, p’) + b1 [@*(Q,p/) < 7'] ,x*(0,p); 9) dF(0) — A\bG(T;p)
Hence, for the reform from p = {b,7} to p’ = {V/,7'} with p’ — p = {Ab, A7} and A7 > 0:
W) - Wip / ) (o [y (0, 9') + 8. (0,9): 6] — [y (6,0) + b, (6, 9'):6] } A (6)
6:9*(0,p") <7
{u [ )+, x* (Q,p') ;9] —u [y*(@,p'),x* (O,p’) ;0] } dF(6) (29)

G:y (9,])/)6(7'7’7'}
—AVG(r';p') — bG(7; p)]

Next, define 14 (g,p)<r} as the government’s average welfare weight on the households who optimally
report incomes * < 7 under policy p'’:

$(0) 5 {uly(0,p") + V', x*(0,p"); 0] — u[y*(0,p') + b,x*(6,p'); 0]} dF(6)
0:9*(0,p") <7
{g*(6,p") <t} = G(r,p) (30)

Note that in Equation we divide by b,—l_b, which renormalizes by the amount of money given to
households with §*(0,p’) < 7; hence, we can interpret N{g*(0,p')<r} as capturing the average welfare
gain from giving these households an extra $1. Next, define N{g*(0,p")e(r,r]} a8 the government’s average
welfare weight of giving a dollar to the households who optimally report incomes §* € (r,7'] under



policy p’ E|

B(0) 3 {uly*(0,p) + V', x*(0,p"); 0] — u[y*(6,p'),x*(0,p'); 6]} dF (6)
037 (0,p)E(7,7]
Ho=(0.p)e(r, 71} = G(r;p) — G(r,p)

(31)

Again, note that in Equation |(31)| we have divided by é, which renormalizes by the amount of money
given to households with §*(6,p’) € (7,7]; hence, we can interpret 7(y-(g,p/e(r,7]} @S capturing the
average welfare gain from giving these households an extra $1. We can rewrite Equation using

Equations |(30)| and |(31)| as follows:

W (p') = W(p) < 1y 0.0)<r1 AVG(T: D) + Nyge(0,p11e(r, -3V [G(T': D) — G(7:0")] = A[V'G(7';p') — bG(7; p)]
(32)
Next, let us define the aggregate welfare weight, ny, which equals the weighted average welfare

weight of giving a dollar to all households, where the weights are determined by the upper bound of
WTP for the reform:

_ M 0p)<ry AVG (T3 D) + g (0,00 eV [G (T3 D) — G(7, D))
AbG(r;p') +V[G(75p') — G(7,P')]

nu

Then, dividing Equation |(32)| through by the budgetary effect multiplied by A, we have (recall we
assume the budgetary effect is > 0):

TWE) W) _ o)< AGTP) + nggrepnerp (G5 P) — Gmp)]
['G(r';p’) —bG (T3P)] — AVG(T'5p') — bG(7; P)]
_ mw AbG(3 p)) + V' [G(7'5p) — G(mp)] (33)
A ['G (1';p') — bG (73 p)]
= wyMVPFy — 1
where wy = ny /A and MV PFy is given by:
AbG(7; p') + V[G(75p') — G(7,P'))] b[G(r;p) — G(7;p')]
MVPFy; = =1 4
P VG (7 ) — G (7:) “vawy) v Y
O

A.4  Welfare Impacts of Infinitesimal Reforms to Notches

In this Appendix, we show how to construct bounds for welfare impacts of infinitesimal reforms in

the context of the model from Section First, let us start by explicitly writing out the expression

3. We have used f dF(0) = G(t';p') — G(7,p).

6:9*(6,p’)E(7,7’]



for total welfare under policy p in Equation [4] given the optimal decision rule specified in Equation

W(p /sby, )y + bldF (ylp = 1)m / Py, DydF(y|p = 1)m(1)

y°(p)

+ /0 ¢y, 2)[y + bldF (ylp = 2)m(2) + / ¢(:2)[y + b —v(y — 7)dF (ylp = 2)w(2)  (35)

T

+ /OO ¢y, 2)ydF (y|p = 2)m(2) — NG (7 p)
y°(p)

We are interested in understanding the object:

VP) 4 VP) yy IVP)

dp b or dr

for some small db, d7 (this is just a first order Taylor series approximation of welfare around p = [b, 7]).
Differentiating Equation |(35), we get:

OW(p) OW(p)
o Pt g,
—de;/¢yudFMM()+Wﬁﬂﬁﬁm=UﬂUM

pn=1,2

dr

y°(p)

y°(p)
+%/' ¢@JMqu=mmm+d¢/ oy, 200/ (y — TAF(ylu = 2)m(2)

T

— )\gb [bG(T;p)] db — /\887_ [bG(T;p)|dT

Note, in computing Equation |(36)] we have used Leibniz integral rule multiple times (along with the
facts that y°(p) + b — v(y°(p) — 7) = y°(p) and v(0) = 0). For instance:

L/¢y,w+MM@m—1 /‘¢% YydF (gl = D)(1)

e = U — e o — D1 e = D
The Leibniz terms for the type u = 2 individuals all cancel out as well. For instance:
S(r.[r + f(rl = 2(2) = 6(r.Dlr + b v(r ~ (7] = D(2) (39)
and
(6" (0), 2" (p) + b — (57(p) — P () = 2)(2)] 2P
(39)

oy°(p)
or

= [o(y°(p), 2)¥°(P) f(¥“(P) |1t = 2)7(2)]

Looking at Equation it becomes clear that to recover the exact welfare impact, we need to

understand v'(+), which is difficult because, to the best of our knowledge, v/(+) is not related to any



observable behavioral effects. Nonetheless, we can bound the infinitesimal welfare impact from below
by noting that v/(-) > 0 so that:

oW (p) OW(p)
o Pt 5,

>db Yy / Oy, w)dF (ylp)m(p) + bo(r, 1) f (7] = 1)w(1)dr (40)

pn=12

dr

“(p)
s [T 00, DAF (s = Dr(2) A BG(rip)] db— A3 bG(ri )] dr

Moreover, we can bound the infinitesimal welfare impact from above by noting that v(y“(p) —7) = b
(by the indifference condition for y“(p)) so that ffc(p) v'(y — 7)dy = b (by the fundamental theorem
of calculus and the fact that v(0) = 0):

y°(p) y°(p)
/ oy, 2)v" (y—7)dF (ylp = 2)7(2) < / o7, 2)v" (y—7) f(glp = 2)dym(2) = bo(7,2) f (gl = 2)7(2)

where 7 is the value of y € [r,y°(p)] that maximizes ¢(y,2)f(y|n = 2). Conceptually, we're bounding
the welfare impact of moving the threshold for the bunching households by b times ¢(y,2)f(ylp =
2)7(2), which is a maximium density weighted welfare weight that we put on bunching households.
Hence, we have that:

IW(p) OW(p)
7 db + 5 dr
<a Y / Oy, 1) dF (yln)m () + bo(r, 1) f (7l = D)m(1)dr
w=l.2 (41)
y°(p)
b 7 o0 2)aF (sl = Dm(2) + dro(s, 25 (gl = 2)m(2)
—)\g [bG(T;p)] db—)\2 [bG(T;p)]d
op NP or NPT
Next, let us discuss the budgetary impacts of the reform. First, note that:
T y°(p)
1G(rip) = b| [ PGl = e+ [* T dP = 27(2)
Again using Leibniz integral rule:
o o T y°(p)
S bGP b+ 5L pG(mpdr = | [ Pl =Dr()+ [T dF@ln =22 | d
Ob 8’7' 0 0 (42)

wo{ el = vn(yar + | 25 a2 ar| )= 205}

Note, for an infinitesimal reform, jumping households have a WTP of 0 as the only households who jump



are those that are indifferent between locating at the notch and reporting truthfully. However, jumping
households still have a first order impact on social welfare through their effect on the government’s
budget as each jumping household costs the government b dollars (despite the fact that the mass
of jumpers is measure 0 for an infinitesimal reform; see Bergstrom and Dodds (2021)) for further

discussion).

To simplify expressions, let us note that in the infinitesimal case, the number of mechanical households,
M, equals >, Jo dF (y|p)m (1), the number of threshold households, T, equals f(7|p = 1)7(1)dr,
the number of bunching households, B, is equal to ffc(p) dF (y|u = 2)7(2), and the number of jumping
households, J, is equal to [ay;l()p) db + 8‘1’;?) dT] f(we(p)|lp =2)m(2). Thus:

Bab [bG(T;p)] db+ aa [bG(1;p)]dT = dbM + bT + dbB + bJ (43)
T

Assuming that money spent on the transfer goes up as a result of the reform (so that % [bG(T;p)] db+
% [bG(T;p)]dT > 0):

W (p) OW(p)
| Y®) b 4 2@ g
NG [bG(7;p)] db+ A2 [bG(7;p)] dr

Z{db§:!AT¢@AUdF@MOWw)+b¢ﬁJ)ﬂTW——Dﬂﬂﬁﬁ (44)

pn=1,2

c

+ db/T § d(y, 2)dF (y|u = 2)w(2)}/{dbM + 0T + dbB + bJ} —1

Next, let us convert the above equation into an expression involving a lower bound for the MVPF by
defining the incidence-weighted welfare weight:

_ 10 S5 O AF (yli)m() + bé(r, 1) (rlp = Dm(V)dr + db [P 6y, 2)dF (gl = 2 (2)

: (45)
b,y Jy dF(ylp)m(u) + bf (rlpn = Da(D)dr + db [ dF (ylu = 2)7(2)

wr

Next, note that:

T y°(p)
db > / dF (y|p)m () + bf (1) = D)w(1)dr + db/ dF(ylp = 2)7(2) = dbM + bT + dbB  (46)
p=12 0 T

Plugging Equations [(43)} [(45), and |(46)|into Equation we get:

M) gp 4 V() g7 dbM + bT + dbB

> w —1=w MVPF, -1 47
A bG(rip) db+ A pG(rip)ldr ~ " dbM W+ dbB+b] =TT "

where MV PF; = %. Note that the lower bound for the MVPF in the infinitesimal case

is the same as in the non-infinitesimal case discussed in Section [LAl



As far as the upper bound for the infinitesimal welfare change, let us define:

Wy =

A0S,y Jy Sy, mAF (yl)m(p) + 0o (r, 1) f (7l = Dr(L)dr +db [* P ¢y, 2)dF (ylu = 2)m(2) + dre(F, 2)b (G)n(2)

Y,y Jy dF ) () + 0f (rlu = )r(L)dr + db [P dF(y|p = 2)7(2) + drbf (glu = 2)m(2)
(48)

Plugging in Equation |(48)| into Equation substituting the above expressions for M, T, B, J
and dividing by & [bG(7;p)] db + 2 [bG(r;p)] dr > 0, we get:

M) gpy 4 VP g7 dbM + bT + dbB + drbf (j|u = 2)7(2)
3 5 SUJU —1EwUMVPFU—1
Ay [0G (75 )] db + A5 [bG(T;p)] dT dbM + 0T + dbB + bJ
(49)
where MV PFy = dbM+b§;ﬁi%Zgi%’;(i|fo)w(2). There are two key differences for the upper bound

MVPF in the infinitesimal case relative to the bound given in Proposition First, note that by
the envelope theorem, the welfare impact for jumping households is zero, so they do not enter the
numerator of the MVPF (whereas for large reforms, jumping households may have a positive WTP).
As such, the upper bound for the MVPF may be below one in the infinitesimal case. Second, in
the infinitesimal case, the upper bound for the MVPF contains the object drbf(y|u = 2)m(2), which
captures the welfare impact of increasing the threshold 7 for bunching households (due to decreasing
their costs of misreporting). Note that this object is different than the bound we use in the non-
infinitesimal case: b x B. It is worthwhile to mention that b x B also is a bound for the welfare impact
of increasing the threshold for bunching households in the infinitesimal case, but is vacuous because
bx B 4 0 as db,dr — 0, so that using b x B in the infinitesimal case merely allows us to say the
welfare impact of an infinitesimal change (which is also infinitesimal for small db,dr) is smaller than
a constant. Similarly, d7bf(glu = 2)7(2) is also a bound for the welfare impact of increasing the
threshold for bunching households in the non-infinitesimal case, but we do not use this bound for three
reasons. First, in order to gauge drbf(y|u = 2)7(2), we need an estimate of f(g) which requires one to
estimate the density of true (rather than reported) incomes along with the fraction of households who
are willing to misreport in the first place, 7(2). Second, because y is the value of y € [r,y°(p)] that
maximizes ¢(y,2) f(y|pn = 2), we also need to know welfare weights ¢(y, ), meaning that f(y|lu = 2) is
not a purely positive object. Third, the economic interpretation of drbf(y|lu = 2)7(2) is far less clear

than the economic interpretation of b x B.

A5 Figure |1l when 7 > y°(p)

Figure |8 redraws Figure [1]in the main text under the scenario where 7 > y°(p).

10



Density

I:I Mechanical

1
|
I
I
: I:l Bunching
1
1
1 Threshol
; I:I 1reshold
—_—— 1

| L i
" |:| Jumping
I
I
1

| prr—

I

I

! =

T vt T V"

Reported income, ¥

Note: This figure shows a hypothetical density of reported incomes under the initial policy p = {b, 7} (solid grey curve)
and how this density changes as a result of a reform that increases the policy to p’ = {¥’,7'} (solid black curve). Note,
the vertical solid grey line at 7 and the vertical solid black line at 7" represent the bunching households under the initial
policy and new policy, respectively. This figure also depicts which households are classified as mechanical households,
bunching households, threshold households, and jumping households.

FIGURE 8 A HYPOTHETICAL DENSITY OF REPORTED INCOMES UNDER p AND p’

A.6  Incidence-Weighted Welfare Weights and MVPF Bounds

It may not be immediately clear from Proposition [I] how exactly the MVPF can be combined
with incidence-weighted welfare weights to make welfare statements. To illustrate this point, we work
through a simple example. Suppose in the setup from Section [[.A]that the government places a welfare
weight of 1 on the “honest” individuals with 4 = 1 and places a welfare weight of 0 on the “dishonest”

individuals with u = 2. That is to say that the government’s welfare function is given by:

Wp)= 3 [ 1l =100 (0.1 pMF sl r() ~ NG(7i) (50)
ne{1,2} Y

Let us now explain the incidence-weighted welfare weights from Proposition [2|in this case. Let us begin
with wy,, the lower bound incidence-weighted welfare weight. Let us denote the fraction of mechanical
households that are type u = 1 as Py 1. Similarly, let Pg 1, Pr 1, P;1 denote the fraction of bunching,
threshold, and jumping households that are type p = 1 (note Pg; = 0 and Pj; = 0 because type
i = 1 households do not change their reported income in response to a policy change). The incidence-
weighted welfare weight is as follows (this can be derived from the more general formulas in Appendix
see Equations [(22)} {(23)] and [(25)| or, alternatively, see Equation 1 and related discussion from
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Hendren and Sprung-Keyser| (2020))):

. 1 [AbMP]u’l + AbBPBJ + b/TPT’l] x 1+ [AbM(l — PM,I) =+ AbB(l — PBJ) =+ b/T(l — PT,l)] x 0
T Ab(M + B) +b'T
_ 1
D)

wr

51
AbMP]W,l + b/TPT71 ( )

Ab(M + B) + b'T

Hence, the lower bound welfare weight wy, captures the fact that Py 1 of the total WTP for mechanical
households goes to ;1 = 1 households we care about whereas (1 — Pp,1) of this WTP is “wasted” on
# = 2 households that the government does not care about. Likewise, for the threshold households,
(1 — Pr1) of the total WTP for these households is “wasted” on the type p = 2 households that
the government does not care about. Finally, all of the bunching and jumping households are type
=2, so all of their WTP is “wasted” in this example. When we use wy, to translate the lower bound
MYV PFy, into a welfare statement, we find that:

1AbMPyy +UTPry  AbM +B)+ 0T 1 AbMPyy+bTPry
X AWM +B)+ 6T Ab(M+B)+V(T+J) AAbM+B)+ V(T +J)

wr, X MV PFy, =

In words, to determine the lower bound for the welfare effect of the reform (relative to the government
cost), the government takes the lower bound MV PFy, and scales it by the fraction of the total WTP
that goes to type p = 1 households. The same logic holds for how we use the upper bound incidence-
weighted welfare weight wyy to translate the upper bound MV PFy into an upper bound for the total

welfare impact of the reform.

A.7 Incorporating Misperceptions of the Schedule

We now assume that households do not necessarily understand how the policy impacts their con-

sumption. Households solve the following problem:

max u (¢, x;0)
zeX (52)
s.t. c= f(y(x,0),9(x,0),p,0)

In words, households make decisions under the assumption that their consumption is some func-
tion of their true income y, their reported income gy, the p, and state variables 6. For instance,
this framework allows for households to misperceive the threshold 7 or the benefit level b (e.g.,
fly(x,0),9(x,0),p,0) = y(x,0) + (b + 61)1[g(x,6) < (7 + 602)], for some values of 61,603). Total

welfare is still given by:

W(p) = /¢(9)u ly (x*(0,p),0) + b1 [ (x" (0,p),0) < 7],x*(0,p); 0] dF () — \bG(7; p) (53)
O

In order for Proposition [3| to hold under the more general model with misperceptions (Problem

(52)]), we need to make two additional assumptions. We need to assume that when the policy changes

12



from p to p’, household behavioral re-optimization improves welfare, on average. In other words,
misperceptions of the policy reform cannot be so severe that households make themselves worse off (on

average) by responding to the reform. Mathematically, we require that:

— /gb(@)u [y (x*(@, p), 9) +v'1 [g} (x* (H,p’) ,0) < 7"] , x*(0,p'); 9] dF(0) — \'G(7';p")

(54)

> /¢(9)U [y (x*(0,p),0) + V'L [§ (x* (0,p),0) < 7], x"(0,p); 0] dF(0) — NG (7"; )
(C]

Note, that the previous inequality holds by revealed preference if households correctly perceive the
schedule (i.e., behavioral re-optimization can only improve utility). If households misperceive the
schedule, we need to assume that behavioral responses improve welfare on average. Correspondingly,
our second assumption is that if, hypothetically, the policy were to change from p’ to p, household
behavioral re-optimization would also improve welfare, on average. Mathematically, this amounts to

assuming:

/ o(6 ).6) + b1 (5 (x* (6,p).6) < ], x"(6,p): 6] dF(6) — \bG(r: p)

(55)
> / 6(0)u [y (x*(60,p),0) + b1 [§ (x* (6,p') ,6) < 7], x"(0,p): 6] dF(6) — \bG(7: p)
C]

If we are willing to make these two assumptions, the rest of the proof to Proposition [3| goes through,
so that we can bound the welfare impact of changing notches if individuals misperceive the schedule.

Hence, we can state:

Proposition 4. Suppose households solve Problem welfare is given by Equatz’on and 7' > 1.

If we assume:

/ o0 ).0) + V1[5 (x (6,p) ,0) < '] ,x*(6,p):6] dF(6) - WG(r'; p)
and

/¢ “0,p), 9) + b1 [ ( (9 p) 9) < 7'] ,x*(Q,p’);@] dF(0) — \bG(T;p)

©

Then as long as YG(7';p') — bG(7;p) > 0 have:

W(p') - W(p)]
VG(1';p') — bG(T; p)

>l

wrMVPFr, —1< SwyMVPFy -1

where MV PFy, is given by FEquation @ MV PFy is given by Equation @ and wy, (wy) denotes the

weighted average money-metric welfare gain from giving a dollar to households impacted by the reform

13



where the weights are determined by the relative size of each households’s lower bound (upper bound)
WTP for the reform.

A.8 Discounted Welfare Impact of Reform

Suppose households have several decisions variables at time ¢ denoted by the vector x; (within a
potentially limited choice set X;). Household decisions are made conditional on state variables denoted
by the vector 0; € ©; and the policy p. Households get the benefit b if their reported income ¢, which
is a function of decision variables x;, is below 7. Household income, denoted y,, is also potentially a

function of decisions xtﬁ Households in period ¢ solve the following problem:

V(Ht) = max u (Ct, Xt; et) + BE9t+1 [V(0t+1(0t, Xt))]
xt€X¢ (56)
s.t.cp =y (x4, 0¢) + bL(Ge (x4, 0¢) < 7)

where ¢; denotes consumption in period ¢, 3 is a discount factor, and Eg, [V (0441(0;,x¢))] represents
the expected value of starting period ¢ + 1 with state variables 6,1, noting that the state variables
tomorrow, y11, may be impacted by current state variables #; and current decisions x; along with
random variation. Equivalently, we can write out cumulative individual utility over T time periods

from the perspective of time period 0 as:

T
> B, [u (cr, x4 0400, {x1}1-1)]
t=0

where [Ey, represents the expectation over 6; from the perspective of time period 0 (taking into account
the impact of all conditional decisions {x;};—; between time 0 and time ¢ — 1 on the underlying

expectations).

So as to slightly reduce some cumbersome notation, let us define:
yzk(etu p) =Yt (X;k (9157 p) 7015)

g: (Hta p) = gt(X)tk (eta p)7 Ht)

Using this notation, we again assume total discounted welfare is given by a weighted discounted sum
of utilities, with welfare weights given by ¢(fp), less the total discounted budgetary cost of the policy

4.For example, in a dynamic misreporting model, x; = ¢ and 6; could include current income vy, aversion to
misreporting pu, prior reported income ¢:;—1, and a parameter governing expected future income growth. Households
may also make savings decisions if assets are a state variable in 6;, current savings is included in x¢, and c¢; represents
post-transfer income.
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multiplied by a shadow value of public funds A:

T
> BWilp) =
. . (57)
/ $(0o) [Z B'Eo, [u (y; (0, p) + bL[§; (0, p) < 7], %] (0, P); 0)|dF (6p) | — A > B'bGi(7;p)
< =0 t=0

where we have dropped the arguments of 6;(6p, {x; (¢, p) }+—1) for brevity, /5 represents the governments
discount rate, A represents the shadow value of public funds at time ¢ = 0 (so that the shadow value

of public funds in future periods equals 8')), and:

Gy(rip) = / B, [1(55 (61, p) < 7)]dF(0)
Sh)

represents the exrpected number of households receiving the benefit under policy p in period ¢t. More

generally, we define:

G(z:p) = / I, [1(57 (61, p) < 2)]dF (o)
[Sh)

as the expected number of households with a reported income below z under policy p at time ¢.
This setup allows us to bound the cumulative welfare impacts of a policy reform over 7' time periods:

Proposition 5. Suppose households solve Problem total welfare is given by FEquation and
7' > 7. Defining:

T T

> B (G p') — Gi('; p)] o'y B
MVPFLp=1- 22 =1

> BHYGi(';p') — bGi(T;p)] S Bt Total Cost,

t=0 t=0

T T

by BYG(T;p) — Gi(T; P')] by BB
MVPFyp =1+ —=° — 14

> BV G p') — bGi(T; p)] S Bt Total Cost,

t=0 t=0

Then as long as >, B V' Gi(7';p') — bGi(T;p)] > 0 have:

T
1 2 B (p') — Wi(p)]
wL7TMVPFL7T -1 S T =0 S WU,TMVPFU,T -1

t;g B VGi(T'sp") — bGe(T;P)]

where wr, T (wy ) denotes the discounted weighted average money-metric welfare gain from giving a
dollar to households impacted by the reform where the weights are determined by the relative size of

each households’s lower bound (upper bound) discounted WTP for the reform.
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>
M=

B W (p")—Wi(p)]

Proof. We start with proving the lower bound for —=2

go B Ge(1';p")—bGt(T;p)]

. First, note that by revealed
preference, we have the following:

T

> B'Eg,[u (v (65, ) + bL[3; (0, p) < 7], %} (01, P); 0:)]

t=0 ,

= Z Eet u (ye (x; (0, p), 0t) + b1 [Ge(xz (61, P), 0t) < 7], % (01, P); O1)]
t=0
T

> BB, [u (yr (%1, 0:) + b1 [, 61) < 7) 15 64]
=0

Put simply, optimal decisions conditional on any given 6; under p, x;(6;, p), yields weakly higher utility
than any other set of decisions x; that one could make. This yields the following bound on welfare
under policy p’ = {b', 7'}, which ensues by evaluating utility under policy p’, but holding household
decisions constant at their values under policy p (i.e., by revealed preference):

Z BWi(p') =

/(b (6o) lZﬁ Eg, [u (y7 (0¢, p) + V'L [5; (61, p) < 7'], %7 (61, p'); 0¢)]dF (6)

t=0

—)\ZﬁtbGt 7 p)

t=0

T
- A Z BOG(T'; ')

t=0

T
> /¢(9o [Zﬁ Eg, [u (y7 (0¢, p) + 'L [5:(x] (04, p), 1) < 7], % (01, P); 0:)]dF (0o)

O t=0

Hence, for the reform from p = {b,7} to p’ = {¥/, 7'} with p’ — p = {Ab, A7} and A7 > 0 (noting
that we have written Ey, as an integral over 6; conditional on 6p):

> / / 6(00) {7 (61, D) + V', x5 (01, D) 0] — w5 (00, P) + b, X (61, D); 0]} AF (6,]60)dF (6)

©o 04:9; (01,p)<T

+D 8 / / (o) {u [y (0, p) + V', %7 (0, P); 0c] — wly; (61, D), X} (0, P); 0]} AF (6:]00) dF (6)
O0 0::9; (0¢,p)E(T,7']
T

—AY B G P) — bGa(7i )]

t=0

(58)

Next, define 7g-(g, p)<r} as the government’s average expected welfare weight on the households who
optimally report incomes < 7 under policy p at time ¢. 749, p)<r} captures the average expected
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welfare gain from giving these households an extra $1:

{g; 6+, p)<7}

J D(00) 5 {u [yF (01, ) + V', x5 (01, 0); 0] — w [y (61, p) + b, %} (01, p); 0]} dF (6:]60)dF (6o)
600047 (6r,p)<r
B Gt(Tv p)

And define N{g; (6:,p)e(r,~']} s the government’s average expected welfare weight of giving a dollar to the
households who optimally report incomes € (7, 7] under policy p at time ¢. N{g; (6:.p)e(r,r]} captures
the average expected welfare gain from giving these households an extra $1

g7 (6e,p)e(r, 7]}
f f (ZS(HO)% {u [y;(ehp) +bl7x;fk(9t7p);0t] _u[y§(9t7p)ax:(9t7p)7et]}dF(et‘eo)dF(eo)

_ 0 04:97 (0¢,p)e(7,7']
Gi(m';p) — Gi(7,p)

Next, let us define an aggregate discounted welfare weight, 1, ;, which equals the weighted average dis-
counted expected welfare weight of giving a dollar to all households, where the weights are determined
by the (discounted) lower bound of expected WTP for the reform:

T
2 B n{yt (6¢,p) <T}AbGt(T p) + Z B n{yt (6¢,p)E(T,7’ }}b [Gt(T p) Gt(Ta p)]

nL, T =
Z BHAG(T;p) + V[G(7/;p) — Gi(7, P)]]

Then, dividing Equation [(58)| through by the budgetary effect multiplied by A, we have (recall we
assume the budgetary effect is > 0):

T T
tZ% B3 Wi (p') — Wi(p)] Z B 0¢gr 6,.p)<ry AVG (5 P) + Z B ¢5x6,.p)e(rry U [Gi(T's P) — Gi(T3 P))]
= S =0
T =
t;) I [b,Gt (T/; P/) - bGy (T; P)] t;) BEX [b'Gt(T'; P/) - bGt(T; P)]
T
> BADG (13 p) + V [Gi(7';p) — Gi(T:p)]]
_ LT t=0 -1
Y T
t;) I [b/Gt (7"; P/) — bGy (7'§ P)]

= ijTMVPFL,T -1

where wr 7 = nr, /A and MV PFp, 7 is given by:

T T
> B[AVG(1;p) + V' [Ge(7'sp) — Ge(7,P)]] > B (G p') — Gi(7';p)]
MVPFpp == - 1 t;o
3 BUVGH (1 B) ~ 06 (1) 3 BYGalrsp) ~ G(rip)
5. We have used [ J dF(0|00)dF (00) = Gi(7'; p) — Gi(7, P).

©0 01:97 (0¢,p)E(T,7’]
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>
M=

B W (p")—Wi(p)]

t=0

Next, we prove the upper bound for —
Z 5t [bth(T P ) bGt( 7p)]

logic to bound welfare under policy p = {b T} by evaluatlng utility under policy p, but holding
household decisions constant at their values under policy p':

. We use identical revealed preference

T

— A B'Gy(7;p)

t=0

Zﬁtwt / 6(60) [Zmet (47 (61.) + b1 [§7 (61, D) < 7], ] (61, P): )} (6)

t=0

- AZBtbe 7;p)

t=0

/ 6(00) [2/3 Eo, [u (47 (0, p') + b1 [5; (61, ') < 7], ] (61, D); 0)|AF (6)

t=0

Hence, for the reform from p = {b,7} to p’ = {¥/,7'} with p’ — p = {Ab, A7} and A7 > 0 (again
noting that we have written [y, as an integral over #; conditional on 6y):

S B W () — Wilp)] <
t=0

T
Z ﬂt (]5(90) {’LL [y: (atv p/) + b/7 X: (9t7 p/); 9,5] —u [y: (9t7 p/) + ba X:(eta pl); et]} dF(9t|90)dF(90)
t=0

Oo0 0::9; (0,p")<T

T
+Zﬁt/ / (o) {uly; (01, ") + V', %7 (0, 9'); 0] — [y (02, 9'), %] (0, D); 041} AF (6:/00) dF (6)
=0 60 0,97 (00,0 E(T 7]
T
—AY B G D) — bGo(7ip)]
t=0

(59)

Next, define 74+ (s, pr)<+} as the government’s average expected welfare weight on the households who
optimally report incomes < 7 under policy p’ at time ¢. Mgz (6:,p')<7} Captures the average expected
welfare gain from giving these households an extra $1:

{97 (6:,p") <7}

/ D(00) 5 {u[y; (00, 0') + V', x5 (01, 9); 0] — w [y; (01, D) + b, %} (61, p); 0]} AF(6:]60)dF (6o)
. ©0 0497 (0¢,p")<T
B Gt(T7 p/)

And define N{g; (6,p")e(r,r)} as the government’s average expected welfare weight of giving a dollar
to the households who optimally report incomes € (7,7'] under policy p’ at time t. N9 (6.0 )€ (r7)}
captures the average expected welfare gain from giving these households an extra $1

gz (6e.p") (T, 7]}

J ¢(00) 5 {u[y; (00, ") + b, %7 (01, 9'); 0] — w [y; (00, "), %7 (64, D) 0]} dF (6:]60) dF (60)
_ O0 04:97 (0¢,p")E(T,7']
Gi(7;p') — Gi(7, P')
6. We have used [ J dF (0:100)dF (00) = Gi(7';p") — Ge(7, D).

0+:97 (01,p")E(T,7']
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Next, let us define an aggregate discounted welfare weight, 7y, which equals the weighted av-
erage discounted expected welfare weight of giving a dollar to all households, where the weights are

determined by the (discounted) upper bound of expected WTP for the reform:

T T
t;] B ¢z 0,y <y AbG (75 P) + t;] B¢z 0,01 (rry U [Ge (75 P) = Gi(7,P')]

Nu,T = T

go BHALG (T p') + V[Gi (73 p') = Gi(7,P')]

Then, dividing Equation |(59)| through by the budgetary effect multiplied by A, we have (recall we
assume the budgetary effect is > 0):

M=

T T
3 B W (') — Wi(p)] tZO B'Nggr 0,0 <ry ADG(T; D) + tZO B gz 0r.pe(r, o3V [Ge(T5 ') — Gi(75P)]
C = -

t=0

XTI BtVGy (T'5p) — bGy (T;P)]

-1

NS B p) — bGi(7:p)]

t=0 t=0
T
> BHAVG (T p') + V' [Gi(T'; ') — Gi(7:P')]]
_ Nur =0 ~1
Y T
;::0 Bt [b'Gt (7'/; P/) — bGy (7'5 P)]

= wU,TMVPFU’T —1

where wyr = nur/\ and MV PFy o is given by:

T T

> BIAG(7;p') + V[Gi(Tp') — Gu(7, P')]] > B [Gi(T;p) — Gi(T;P')]
MV PFy =2 - 14 ;:0
go BHYGy (7' p') — bGy (15 p)] tgo BHY'Ge(r";p’) — bGe(T;P)]

O]

A.9  Proof of Proposition |3 when Eligible Households Do Not Receive Benefit With Certainty

We now prove that our bounds still hold in a model where households reporting below the threshold
receive the benefit with some probability q. Those reporting above the threshold do not receive the
benefit. Under this more complex policy environment, the household problem is as follows:

* — Ea .
U™(6, p) = max By [u(c, x; 0)]
sit.c=y(x,0)+ abl(y(x,0) < 1)

where o denotes a Bernoulli random variable that takes value 1 with probability ¢ and takes value 0
with probability 1 —¢q. We again consider the impact on welfare from moving from policy p = {b, 7} to
p = {V,7'} with {Ab,Ar} ={V —b,7" — 7} and AT > 0. We start with proving the lower bound on

the welfare impact is unchanged. This proof just requires some minor adjustments to the steps used
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to prove the lower bound in Appendix First, welfare under policy p is given by:

/¢ \Eo {u[y (x*(0, ). 0) + abL [§ (x* (6,p) ) < ], x*(0, p): 6]} dF(8) — AbgG(: p) (60)

Next, note that by revealed preference, we have the following for any x € X:

Eo {uly (x"(0,p),0) + abl [ (x" (0,p),0) < 7],x7(0,p); 0]} > Ea {uly (x,0) + abl [§(x,0) < 7],x;60]} (61)

This yields the following bound on welfare under policy p’ = {V,7'}, which ensues by evaluating
utility under policy p’, but holding household decisions constant at their values under policy p (i.e.,

by revealed preference):

/qﬁ )Eq {u 9)—|—ab' [gj( (0 p) 0)<T] “0,p)); ]}dF — \qG(7';p")
/ SO {0y " (6,9),0) + a0 [§ (" (0,p),0) < 7] X (0, p);6]} dF(6) = WaG(+'s)
(62)

y*(0,p) =y (x"(0,p),0)

g (0,p) = 9(x* (0,p),0)

Thus, for the reform from p to p’ we get:

W(p'wwuo)z / (0)Eq {uly*(0,p) + b/, x"(6,p); 6] — uly* (6, p) + ab,x* (0, p); 6]} dF (0)
*(0,p)<T
/ $(0)Ea {uly* (0, p) + abl,x* (0,p) ;0] — u[y* (0, p), " (6,p) ; 0]} dF (6) (63)

*(0,p)e(r,T

]
— Mg['G(7";p") — bG(T; p)]

Next, define 7y« (9,p)<r} as the government’s average welfare weight on the households who optimally

report incomes y* < 7 under policy p:

Q,A*(ef )< o(0) (b’ b)]E {uly*(0,p) + b/, x*(0,p); 0] — uly*(0,p) + ab,x*(0,p); 0]} dF' ()
My (0p)<r) = ——— ey

(64)
Note that in Equation |(64)], we divide by ﬁ, which renormalizes by the expected additional amount

of money given to households with §*(6,p’) < 7 as a result of the reform; hence, we can interpret

N{g=(0,p')<7} as capturing the average expected welfare gain from giving these households an extra
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$1. Next, define N{g=(6,p)e(r,r} as the government’s average welfare weight of giving a dollar to the

households who optimally report incomes §* € (7, 7'] under policy pﬂ

J $(0) g Ea {u[y*(0,p) + abl,x* (0,p) ;0] — u[y*(0, p),x* (0, p) ; 0]} dF(0)
0:9*(0,p)€(r,7]

g (0.p)e(r, 7]} = G(r';p) — G(7,p)

(65)
Again, note that in Equation |(65), we divide by ﬁ, which renormalizes by the expected amount of

money given to households with 5*(6, p) € (7, 7']; hence, N{g*(0,p)e(r,r]} captures the average expected
welfare gain from giving these households an extra $1 with probability. We can rewrite Equation |(63)

using Equations |(64) and |(65)| as follows:

W(P') = W(P) > 14+ (0.p)<} GADG (T P) + Ny (0.p)e(r,713 00 [G(T';P) — G(75p)] — A\g[V'G(7'; p’) — bG (75 P)]
(66)
Next, let us define the aggregate welfare weight, 17, which equals the weighted average welfare

weight of giving a dollar to all households, where the weights are determined by the lower bound of
WTP for the reform:

o N+ (0,p) <} FADG (75 P) + Mgy (0.p)e(r V' [G(T';P) — G(7,D)]

gAbG(T;p) + gV [G(7';p) — G(7, )] (67)

Then, dividing Equation through by the budgetary effect multiplied by A, we have (recall we
assume the budgetary effect is > 0):

s W (@) - W(p)] S N+ (0,p)<r} FADG (T3 P) + Mg+ 0.p)e(r -3V [G (75 P) — G(T; D))
q[V'G (r;p') = bG (T5p)] — Aq[V'G(7';p') — bG(T; p)]
_ ML qAVG(Tip) + V' [G(7ip) — G(Tip)]
A q[VG (7;p') = bG (73 P)] (68)
_ L AbG(7p) + V' [G(7p) — G(Tip)]
A [t'G (7';p') — bG (7 p)]
= w.MVPF;, — 1

-1

1

where wy, = nr /A and MV PF}, is given by:

AbG(r;p) +V[G(rsp) ~G(r.p)] _ | VI[G(T:p) —G(7'ip)]

MVPF, = _
Y VG (1';p') = bG (7;p) VG(';p') = bG(T;p)

(69)

The upper bound can be proved in a analogous manner by adjusting the upper bound portion of

the proof in Appendix [AZ3] for the fact that the benefit is only received with some probability g.

7. We have used J dF(9) = G(r';p) — G(7,p).

0:9*(0,p)€(T,7]
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A.10  Bounds in Proposition[3 Are Sharp

Proposition 6. Without further assumptions on primitives, the bounds in Proposition [ cannot be

improved.

Proof. To show that one cannot construct tighter bounds than Proposition [3| without additional struc-
ture on the household’s problem, we provide examples for which these bounds are attained. In particu-
lar, we create examples for which (1) bunching households have a WTP of Ab and jumping households
have a WTP of 0 as well as (2) bunching and jumping households both have a WTP of ¥’ E|

Ezxample 1: Consider our baseline, misreporting model in Sectionwith v(0) = 0, v > 0. Suppose
that Ab, AT > 0. Consider a distribution for the misreporting types (1 = 2) with a mass point at
y = 7, no density on (7,y¢), and another mass point at y = y¢, where y¢ solves b/ = v(y¢ — 7).
Recall that bunching households bunch at 7 under policy p and then move towards the new notch
with the reform. All households with y < 7 do not change behavior as a result of the reform and
households with y > ycl do not bunch at 7 under p; hence, there are no bunching households in this
example. Thus, total WTP of bunching households is zero. Next, all households with y = ycl prefer to
report truthfully (and not get the benefit) under the original policy p as v(ycl —7)>b >bby v >0.
Under policy p’ these households are indifferent between reporting truthfully and misreporting to get
the benefit: we break their indifference by assuming that they jump to misreport at the threshold 7’
under the new policy p’, rendering these households as jumping households. The change in utility for

jumping households is therefore given by:

/ /

ycl—i—b’—v(yc —T/)—yc —y b =0
Thus, each jumping household’s WTP is equal to 0. Hence, the total WTP for the reform equals
(M + B)Ab+TY = MV PFy,.

Example 2: Consider our baseline, misreporting model in Sectionwith v(0) =0, v" > 0. Suppose
that Ab, AT > 0. Let 3¢ solve b = v(y° — 7) and 3¢ solve ¥’ = v(y® — 7'). Finally, suppose that 7/ — 7
is large enough so that 7 > y°. Consider a distribution for the misreporting types (1 = 2) with no
density on [7,y°), a mass point at y = y°, and no density on (y¢, ycl]. For the p = 2 individuals with
y >y, it is always optimal to report truthfully. For the x4 = 2 individuals with y = y¢, they are
indifferent between bunching at 7 and reporting truthfully under policy p. In the former case, they are
bunching individuals (and there are no jumping individuals) and in the latter case they are jumping
individuals (and there are no bunching individuals). Regardless, the utility gain for these households
is equal to:

Y+ -y +b—vy—1)) ="V

8. Note that our examples require mass points of the income distribution. But one can approximate our example
scenarios arbitrarily well with smooth income distributions; hence, we can get arbitrarily close to the cases when either
(1) all bunching households have a WTP of Ab and all jumping households have a WTP of 0 or (2) all bunching and
jumping households both have a WTP of .
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Thus the total WTP for the reform will equal MAb+ (B+T + J)b' = MV PFy.

B Bolsa Familia Program Appendix

B.1 Bolsa Familia Questionnaire

Figure [9] shows the entries on the questionnaire used to calculate each individual’s total monthly
income (household per-capita income will be calculated via summing total individual monthly incomes
across all members of a household divided by the number of members in the household). Questions 8.05-
8.08 relate to determining last month’s labor income and the labor income over the last 12 months. The
computer will then calculate an individual’s minimum monthly labor income via taking the minimum
between the individual’s labor income last month and the individual’s average monthly labor income
over the last 12 months. Question 8.09 relates to determining the average monthly income from five
other income sources: charity, pensions, unemployment insurance, alimony, and other. An individual’s
total monthly income is then equal to their monthly income from these five sources plus their minimum

monthly labor income.

<

8.05 - No més p do (nome) beu r acao de trabalho?
(Se sim, registre o valor bruto da cao efeti bida em todos os trabalhos)
L] o  Last Month Income S ——
+
8.06 - (Nome) teve trabalho ado nos ultil 12 ?
1- Simﬁ 2 - Nao - Passe ao 8.09
1

v
8.07 - Quantos meses trabalhou nesse periodo?

L1

v
8.08 - Qual foi a remuneracao bruta de todos os trabalhos recebidos por (nome) nesse periodo?

UJJ_U,oo Last 12 Months Income

—

+
8.09- Quanto (nome) recebe, normalmente, por més de: Charlty Income
1 - Ajuda/doacao regular de nao morador ,00 0 - Nao recebe
2 - Aposentadoria, aposentadoria rural, pensao ]';enSIOnS 0 - Nio recebe

ou BPC/LOAS
Unemployment Insurance

3 - Seguro-desemprego ,00 0 - Nao recebe
Alimony
4 - Pensao alimenticia 00 0 - Nao recebe

gther Income

5 - Outras fontes de remuneracao exceto bolsa

= Aot - 0 - Nao recebe
familia ou outras transferéncias similares

R

Note: The figure depicts the income categories reported by applicants for each member of the household. Each category
has been translated into English in the figure. This is a print out of the screen seen by interviewers on their computers
when filling in applicants’ information.

FIGURE 9: INCOME QUESTIONNAIRE
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B.2  Bolsa Familia Schedule for Households with Children

At the beginning of our dataset (December 2011), the BF program has two eligibility thresholds
in the per-capita monthly income distribution for households with children: the extreme-poverty line
(R$70) and the poverty line (R$140). Households with per-capita income below the extreme-poverty
line are eligible for the constant basic benefit (R$70 per-month), a variable benefit proportional to the
number of family members between 0 and 15 years old (R$32 per-child, per-month), and a teenager
benefit proportional to the number of members aged 16 or 17 years old (R$38 per-teenager, per-
month). Households with per-capita income between the extreme-poverty and poverty thresholds are
only eligible for the variable and teenager benefits. Households with per-capita income above the
second threshold are not eligible for any BF cash transfers. Moreover, the total variable benefit was
capped at R$160 (5 children per household) and the total teenager benefit was capped at R$76 (two
teenagers per household)ﬂ

The reform this paper studies, which occurred in June 2014, increased the extreme-poverty thresh-
old from R$70 to R$77 and the poverty threshold from R$140 to R$154. The basic benefit was raised
from R$70 to R$77, the benefit per child from R$32 to R$35, and the benefit per teenager from R$38
to R$42. Note that the thresholds are based on per-capita income but the benefits are denominated

in raw amounts. This reform was announced on national television by the president in April 2014.

Table 4] summarizes these aspects of the schedule before (first column) and after (second column)

the reform for households with children.

Table 4: SUMMARY OF BOLSA FAMILIA SCHEDULE FOR FAMILIES WITH CHILDREN BEFORE AND
AFTER JUNE 2014 REFORM

Before After

Extreme-Poverty Threshold 70 7
Poverty Threshold 140 154
Basic Benefit (for those in extreme-poverty) 70 7
Variable Benefit Per Child 15 or Younger (max 5) (for those in poverty) 32 35
Teenager Benefit Per Teen 16-18 (max 2) (for those in poverty) 38 42

Note: The first two rows correspond to the extreme-poverty and poverty thresholds, respectively. These are measured in
monthly, per-capita income. I.e., before the reform a household is below the extreme-poverty threshold if their monthly,
per-capita income is below R$70. The third, fourth, and fifth rows display the benefits given to households; these are
denoted in monthly amounts. I.e., before the reform a household below the extreme-poverty threshold receives R$70
per-month in the basic benefit.

Between December 2011 and February 2013 there were three other reforms to the BF program,

which successively instituted a guaranteed minimum income of R$70 per-capita (along with an as-

9. Households with children need to fulfill three additional conditions to receive the variable benefit and/or teenager
benefit: (1) children must maintain a minimum of 85% school attendance between ages 6 and 15 and 75% school attendance
between 16 and 17; (2) households must keep track of their children’s vaccines; and (3) parents must maintain at least 85%
attendance in a social-education program if the household has violated child labor laws in the past. All conditionalities
were held constant during the analysis period.
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sociated negative income tax) for several groups of households. This guaranteed minimum income
was instituted in June 2012 for households with children below 6 years of age, in November 2012 for
households with children below 15 years of age, and in February 2013 for all remaining households.
These reforms thus created a kink (which varies with household composition) in the benefit schedule
as a function of reported, per-capita household income for households with children as well as for two
adults households with no children. For example, if a two adult household without kids prior to June
2014 has a reported per-capita income of R$20, they get R$70 from the basic benefit and then get an
additional R$30 to bring them up to the guaranteed minimum per-capita income of R$70. Mathemat-
ically, prior to June 2014 two adult households without kids face a benefit schedule as a function of

reported per-capita income, 7, equal to:
B(j) = 701(§ < 70) + max{0,70 — 2 x §}

This benefit schedule therefore has a kink at R$35. The kink then changed slightly with the June 2014
reform as the guaranteed minimum income was raised to R$77 per-capita. For example, after June
2014 two adult households without kids face a benefit schedule with a kink at R$38.5:

B(y) = 771(y < 77) + max{0,77 — 2 x §}

Thus, the June 2014 reform potentially impacted the reported income distribution around the kink.
Because the kink is located below the first BF notch of R$70, Identification Assumption [1]is less likely
to hold for these households as households with reported incomes under R$63 may respond to this
changing kink. Finally, a reform in June 2016 further increased the extreme-poverty threshold to R$85
(per-capita, per-month), the poverty threshold to R$170 (per-capita, per-month), the basic benefit to
R$85 (per-month), the variable benefit R$39 (per-child, per-month), and the teenager benefit to R$46

(per-teenager, per-month).

For purposes of illustration, Figure [L0| plots how the benefit schedules for two particular household

compositions varied over time.
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i+ B()

2 Adults + 1 Teen

— June 2016
June 2014
— February 2013

y+B@y)

1 Adult + 2 Children Under 15

— Jtllncl 2016
June 2014
— November 2012

— December 2011 ?% — December 2011

110 154 170 Y

140 154 170 Y

7077 85

7077 85

Note: § denotes the reported, per-capita, monthly household income. B(3) denotes the monthly, per-capita benefits a
household receives if they report §. These benefits will also depend on household composition. For example, a household
with 2 adults and 1 teenager reporting 4§ = 0 in December 2011 will receive R$70 in the basic benefit and R$38 in the
teenager benefit. Thus § + B(9) = (70 + 38)/3 = 36.

FicUrE 10: BoLsa FAMiLIA SCHEDULE REFORMS FOrR Two EXAMPLE HOUSEHOLD
COMPOSITIONS

B.3  Other Social Security Programs Based on the Cadastro Unico

This appendix describes other programs that set their eligibility based on information from the

Cadastro Unico database.

Beneficio de Pretagao Continuada (BPC): This benefit targets the elderly (above 65 years of
age) and disabled. It gives a minimum wage to all households with per-capita income up to a quarter
of the minimum wage. Table 5| reports the minimum wage and BPC threshold across all years of the
analysis. The Brazilian Social Security System administers its own exam to define eligibility for this

program.

Table 5: MINIMUM WAGE AND BPC ELIGIBILITY THRESHOLDS

Year Minimum Wage BPC Threshold
2011 545 136.25
2012 622 155.50
2013 678 169.50
2014 724 181

2015 788 197

2016 880 220

Note: Data from the Brazilian Economy Ministry, see http://www.ipeadata.gov.br/exibeserie.aspx?stub=1&
serid1739471028=1739471028

Carteira do Idoso: This “Elderly Card” guarantees to all individuals 60 years of age or older and
with income up to two times the minimum wage at least a 50% discount on any interstate trip by road,

rail, or waterway.

Créditos Instalacao do Programa Nacional de Reforma Agraria: Households with per-capita
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income up to three times the minimum wage and that are living in camping grounds get points in a

system that selects beneficiaries to be settled through the Brazilian land reform.

Facultativo de Baixa Renda: This is an option to contribute to social security at a lower rate (5%
of the minimum wage). The individual cannot have any income and household income must be below

two times the minimum wage.

Identidade Jovem (ID Jovem): Discounts for cultural events and trips by road, rail, or waterway
for individuals between 15 and 29 years of age living in a household with up to two times the minimum

wage.

Isencao de taxas de inscrigao em concursos publicos: Since 2008, households with per-capita
income up to half of the minimum wage or total income of up to three times the minimum wage are

exempt from public tender registration payment.

Politica Nacional Assisténcia Técnica Rural — PNATER Brasil Sem Miséria: Technical

assistance for households working on activities for their own consumption in rural areas.

Programa Agua para Todos — Programa Nacional de Universalizacao do Acesso e Uso
da Agua: Since July 2011, the government has installed cisterns to ensure access to clean water for

all Brazilians, with priority going to those who satisfy the criteria for BF program.

Bolsa Estiagem: This is a benefit of at least R$80 per month to households with total income up

to two times the minimum wage that live in areas hit by natural disasters.

Programa Bolsa Verde — Programa de Apoio a4 Conservagao Ambiental: Since October
2011, this program transfers R$300 every 3 months to households in extreme poverty (first threshold

of BF) and that follow the requirements for using natural resources.

Programa Cisternas: This program aims to provide cisterns to low-income families registered in
the Cadastro Unico.

Programa de Erradicagao do Trabalho Infantil: This program transfers benefits similar to the
BF (R$25 and R$40 per child per month in municipalities with less and more than 250,000 inhabitants,
respectively) to households whose incomes are above the BF threshold with working children (up to

16 years of age) conditional on these children attending school 85% of the time instead of working.

Programa de Fomento as Atividades Produtivas Rurais: Since 2012, the government has
made a one-time transfer of around R$2,400 to families that are eligible for the BF program and work

on agricultural activities or belong to native or traditional communities.

Programa Minha Casa Minha Vida: Households with total monthly income up to R$1,416.67

have access to a subsidized credit line to purchase a house.

Programa Nacional de Crédito Fundiario: Households with total monthly income up to R$2,500

have access to a subsidized credit line to purchase land for production.

Servigos Socioassistenciais: MDS offers social services to poor individuals who have suffered any

type of violence or neglect.

Sistema de Selecao Unificada — Sisu/Lei de Cotas: Since 2016, all federal universities in the
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country reserve some seats for students coming from families with per-capita income up to 1.5 times

the minimum wage.

Tarifa Social de Energia Elétrica: Households with monthly per-capita income of up to a half

the minimum wage have access to a discounted electricity price.

Tefone Popular — Acesso Individual Classe Especial: The government offers a landline with

lower prices for individuals registered in the Cadastro Unico database.

Distribuicao de Conversores de TV Digital: Since the September of 2015, MDS has offered
digital converters to beneficiaries of the program, which helps them transition from open TV to the

new system.

B.4 Bolsa Familia Program and Data Extraction Timeline

Figure [11] presents the data extraction timeline relative to when the BF program started and the
June 2014 reform. As can be seen, the program started in 2003, the extractions we have span the
months between December 2011 to September 2016, and the reform we study occurred in June 2014.

Note, there was also another reform in June 2016.

Start of First Second Third Fourth Sixth Eighth
the Program Extraction Extraction Extraction Extraction Extraction Extraction
2003 12/11 12/12 12/2013 12/2014 8/15 9/16
R ! ! ! : L -
6/14 4/15 12/15 6/16
Reform Fifth Seventh  Reform

Extraction Extraction

Note: The figure describes the timeline of the program and the data extractions. BF started in 2003, and the reform we
study occurred in June 2014. The final dataset is constructed from 8 extractions from December 2011 until September
of 2016. Each extraction contains the most recent information on each household as of the extraction date. Note, there
was another reform in June 2016.

FiGURE 11: TIMELINE

C Empirical Appendix

C.1 Calculating the MVPF Each Month in the Post-Reform Period

In this appendix, we calculate upper and lower bounds for the MVPF for each month from June,
2014 to June, 2016. To do so, we use Regression [16] with a polynomial of degree K = 3 to infer the
jumping effect and bunching effect in each month. We then plug these estimates into Equations
and [12] Results are presented in Figure [12] below.

As can be seen, the MVPF bounds are initially tightly centered around 1 just after the reform.
This is because the jumping effect and bunching effect are initially small (as seen in Figure . As the
jumping effect and bunching effect grow overtime, our lower bound decreases and our upper bound

increases. One might be worried that these bounds will continue to grow as we go past June 2016.
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While we cannot test this with our data (as mentioned in Section [II} there is another reform to BF
in June 2016 and our data only goes out to September 2016), we suspect that because households
are required to update their information every two years to remain eligible for BF, most behavioral

responses to the reform should be observed within the first two years post-reform.

MVPF Bounds

© -

2014m6 2015m6 2016m8
Months

Note: This figure calculates the upper and lower bounds for the MVPF for each month from June 2014 to June 2016.
We calculate the jumping effect and bunching effect for each month in the post-reform period from Regression (with
polynomial of degree K = 3) and plug these numbers into Equations [11] and Confidence intervals are constructed via
the delta method from the clustered standard errors estimated in Regression [L6]

Upper bound ———— Lower Bound ‘

FiGure 12: MVPF BounDSs FOR EACH MONTH IN THE POST-REFORM PERIOD

Related to the above analysis, we can also calculate bounds for the cumulative MVPF of the reform.
As shown in Appendix [A§] to do this, we need to observe the jumping effect and bunching effect for
every period post-reform (i.e., for all months beyond June 2014). We show in Appendix that the

lower and upper bounds for the cumulative MVPF over T' time periods are given by:

T T

> B [Gi(7';p') — Gi(7'; p)] v B,
MVPF,r=1-— t;“ 1o =0

> BHYGy(7';p') — bG(T; P)] S BtTotal Costy

t=0 t=0

T T

by B Gi(m;p) — Gi(7;P')] by B'B;
MVPFyr =1+ Tt=0 — 14— =0

> BHYG (15 p') — bGy (T3 p)] S BtTotal Costy

t=0 t=0

where [ denotes the discount rate. The limitation here is that we can’t estimate the jumping effect
and bunching effect beyond June 2016. Thus, we make the assumption that the jumping effect and
bunching effect beyond June 2016 are equal to the jumping effect and bunching effect in June 2016
(we also assume the total cost for periods beyond June 2016 is equal to the total cost for June 2016).
Under this assumption, we evaluate the MVPF bounds setting 7' = oo and using an annual discount

rate 5 = 0.98. We estimate the jumping effect and bunching effect using Regression [16| for polynomial
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degrees K = {2,3,4,5}. Results are presented in Table @ The cumulative MVPF bounds in Table
[6] are close to the monthly MVPF bounds for June 2016 presented in Table [3] This is not surprising
given our assumption that the jumping effect, bunching effect, and total cost post-June 2016 are equal
to the number of jumping effect, bunching effect, and total cost in June 2016. Thus, our lower bound

of the cumulative MVPF is given by:

24 00
% Z ﬁt/me]t T Z ,Bt/12<]24 oI
MVPFy o =1— 50 e SR i
< otal Cos
> Bt/12Total Costy + Y. B/12Total Costay e
=0 =25

where ¢t = 0 denotes June 2014, and t = 24 denotes June 2016 (we divide ¢ by 12 in B/12 hecause 3 is

an annual discount rate). Similarly, MV PFy o ~ 1+ ﬁ.
24

Table 6: MVPF BoOouUNDS FOR ALL MONTHS POST-REFORM

Polynomial Degree, K ‘ MVPF}, o MVPFy

Quadratic, K = 2 0.90 1.10
(0.02) (0.02)
Cubic, K =3 0.91 1.10
(0.02) (0.02)
Quartic, K =4 0.91 1.11
(0.02) (0.02)
Quintic, K =5 0.91 1.11
(0.03) (0.03)

Note: This table presents the cumulative MVPF bounds of the reform (i.e., across all months after the June 2014 reform).
We calculate the jumping effect and bunching effect for each month in the post-reform period from Regression for
various polynomial degress and we assume the jumping effect and bunching effect post-June 2016 are equal to the jumping
effect and bunching effect in June 2016. Standard errors are presented in parentheses and are constructed via the delta
method from the clustered standard errors estimated in Regression

C.2 Discussion on the Presence of Income Effects

Identification Assumption [T relies on households not changing their reported incomes in response to
a higher benefit, i.e., households do not experience income effects. If households did experience income
effects, then households reporting below R$63 under policy p would change their reported income
under policy p’ (all else equal) as their benefit rises from b to . While their are no income effects
in the baseline model of Section [[LA] this may not be the case in the more general model of Section
as households may reduce their labor supply and, in turn, their reported income in response
to a higher benefit. However, we believe that our placebo tests in Section [[V.F] provide suggestive
evidence that income effects are not present in our empirical application. The placebo tests shown in
Figure |7| suggest that the trends in the number of individuals reporting in income bins below R$63
all evolve very similarly over time. This could result from either (1) income effects being negligible or

(2) income effects impacting each reported income bin in the same way so that their trends remain
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similar post-reform. However, (2) is inconsistent with the fact that the income distribution is highly
non-smooth (see Figure . The reasoning is that if income effects were affecting the distribution, we
would expect to see some relatively constant proportion of individuals in each income bin move to a
neighboring bin; however, this would lead to substantially different trends in the post-reform period
due to differing numbers of people in each bin to start with. As an example, note that there are
relatively few individuals in the income bin R$(42,49] (see Figure but there are a comparatively
large number of individuals in the income bin R$(49,56]. If income effects lead some households to
reduce their income, then we might expect some proportion of households initially in R$(49,56] to
move down to R$(42,49]. But because the number of households in R$(42,49] is so small relative to the
number in R$(49,56], even a small proportion of households in R$(49,56] moving down to R$(42,49]
would have a large impact on the post-reform trend for the R$(42,49] bin. Hence, because the trends
in the number of individuals reporting in income bins below R$63 all evolve very similarly over time,
we believe that income effects are unlikely to be impacting the reported income distribution in our
setting (consistent with our hypothesis that most of the observed responses are reporting, rather than
real, responses). While we cannot rule out some sort of non-standard, non-monotonic income effects

affecting the distribution, this seems unlikely.

C.8  Number of Households Reporting an Income in R$(63,70]

Number
1.6 1.8

1.4

1.2

-~ 4

2012m2 2013m6 2014m6 2015m6 2016m8
Month

Note: This figure shows the number of single individual households with reported incomes in R$(63,70]. The number
in each bin is normalized to 1 in June 2012. The timing of the reform (from the announcement in April 2014 to the
enactment in June 2014) is indicated by the gray, shaded region.

FIGURE 13: NUMBER OF HOUSEHOLDS REPORTING AN INCOME IN R$(63,70]

C./ Results for Two Adult Households with No Children

In this appendix, we present results for households with two adults and no children. As discussed
in Section [[I.B]and Appendix [B.2] the guaranteed minimum income, which was instituted in February
2013 for two adult households without kids, generates a kink in the benefit schedule that occurs at a
per-capita household income of R$35. Hence, after February 2013 and prior to June 2014, two adult

31



families in extreme poverty (i.e., with household incomes below R$70) get the basic benefit of R$70
plus additional transfers to bring their per-capita income up to R$70. For example, a two adult family
with a combined household income of R$40 gets R$70 plus an additional R$30 (giving them a total
income of R$140) to reach the guaranteed minimum per-capita income of R$70. This generates a kink
in the benefit schedule for two adult families at the per-capita household income of R$35 after February
2013 and prior to June 2014.

The June 2014 reform not only changed the extreme-poverty threshold and the basic benefit both
from R$70 to R$77 but it also changed the guaranteed minimum income from R$70 per-capita to R$77
per-capita. Hence, the June 2014 reform changed the location and level of both the notch and the
kink in the benefit schedule (the location of the notch moved from R$70 to R$77 per-capita while
the location of the kink moved from R$35 to R$38.5 per-capita). Identification Assumption |1 is now
harder to justify given that the June 2014 reform changed incentives for households to locate around
R$35 by changing the kink in the benefit schedule from R$35 to R$38.5. However, many studies have
shown that behavioral responses to kinks are typically very small; kinks generally induce substantially
less bunching than do notches (Kleven, 2016)). Hence, we just ignore the presence of the kink and use
all seven-increment income bins below R$63 as control groups just as in our main analysis. Figure
shows the raw data for how the number of two adult households reporting incomes in bins R$(63, 70]
and R$(70,77] evolved in a four year window around the reform from June 2012 to June 2016. As in
the corresponding figure for one adult households (Figure, Figure 14| depicts a clear trend departure
for bin R$(70,77] commensurate with the reform, providing highly suggestive evidence that the BF
reform induced a substantial behavioral response that increased the number of households bunching at
and just below the new threshold. Figure [14] also depicts a clear decrease in the number of two adult
households reporting incomes in R$(63, 70], providing highly suggestive evidence that the number of

households reporting at and just below the old threshold decreased as a result of the reform.

2
I

1.8

1.6

14

Number relative to 6/12

1.2

2012m2 2013m6 2014m6 2015m6 2016m8
Months

[—— (63700 —— (7077]]

Note: This figure shows the number of two adult households with no children that report incomes in the intervals
R$(63, 70] and R$(70, 77] for each month between June 2012 to June 2016. The number in each bin is normalized to 1 in
June 2012. The timing of the reform (from the announcement in April 2014 to the enactment in June 2014) is indicated
by the gray, shaded region.

FIGURE 14: NUMBER OF TwoO ADULT HOUSEHOLDS REPORTING AN INCOME IN R$(63,70] OR
R$(70,77]
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Figure [15] shows the analogue of Figure [5] for two adult households with no kids. There is a clear
increase in the number of households locating in R$(70, 77] and a clear decrease in the fraction locating

between R$(63, 70] just as for single individual households.

11 11.2 114
L L

Log Number

10.8
I

©
S 4
- T T T T T
2012m2 2013m6 2014m6 2015m6 2016m8
Months

(70,77] wo reform —— (70,77]
(63,70] wo reform (63,70]

Note: This figure shows the log number of two adult households reporting incomes in R$(63, 70] and R$(70, 77] over time
along with the counterfactual paths had the reform not happened. The sample is restricted to two adult households
without children. The counterfactual paths are equal to the actual number of people reporting in the given interval minus
the causal impact of the reform, ,31 =+ ﬁg «t, estimated using Equation [16[ where we set treat, = 1 if € {70,77} and
K = 3. Confidence intervals are constructed from clustered standard errors at the bin level. The timing of the reform is
indicated by the gray, shaded region.

FIGURE 15: ACTUAL AND COUNTERFACTUAL PATHS FOR TREATMENT BINS, TWO ADULT
HouseHoLDS WITH NO CHILDREN

Results from estimating Equation for various polynomial degrees K can be found in Table [7]
The MVPF bounds are roughly similar in magnitude as for the single individual households discussed

in Section but are a bit more sensitive to the degree of polynomial usedm

10. Note these bounds are for the MVPF associated with changing the location and level of the notch only, i.e., we
ignore any welfare impacts of changing the level and location of the kink.
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Table 7: IMPACTS OF REFORM AND EFFICIENCY LLOSS AS OF JUNE, 2016 ESTIMATED FROM
EQUATION @, Two AbpuLT HOUSEHOLDS WITH NO CHILDREN

@ (2) 3) (4) (5) (6)
Polynomial Degree, K ‘ AN(63770]7{ AN(70777],£ B{ Jf MVPFL,E MVPFUf
Quadratic, K = 2 -19,897 37,055 19,897 17,157 0.88 1.12
(2,586)  (1,729)  (2,586) (4,315)  (0.03) (0.02)
Cubic, K =3 -19,862 33,645 19,862 13,783 0.91 1.12
(1,919)  (1,366)  (1,919) (3,284)  (0.02) (0.01)
Quartic, K =4 -14,347 21,043 14,347 6,696 0.96 1.08
(1,058) (990)  (1,058) (2,048)  (0.01) (0.01)
Quintic, K =5 -14,157 25,714 14,157 11,557 0.93 1.08
(1,773)  (1,551) (1,773) (3,324)  (0.02) (0.01)

Note: Columns (1) and (2) show the estimated impacts of the reform on the number of two adult households reporting
incomes in bins R$(63,70] and R$(70,77] for June 2016: AN(s370),7 and ANzq 77),7. Estimates are calculated from
Equation with various polynomial degrees K € {2,3,4,5}, restricting the sample to two adult households without
children. Columns (3) and (4) show the estimated bunching effect and jumping effect for June 2016, B and Jz, calculated
using Equations [L3| and Columns (5) and (6) show the estimated upper and lower bounds for the MVPF for June
2016, calculated using Equations and Standard errors are presented in parentheses and are computed from the
delta method from the clustered standard errors estimated in Equation [T6]

C.5 Number of Households on the Cadastro Unico Registry Over Time
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Note: This figure shows the raw number of households on the Cadastro Unico Registry over time. The timing of the

reform is indicated by the gray, shaded region.

FIGURE 16: NUMBER OF HOUSEHOLDS ON THE CADASTRO UNICO REGISTRY

34



C.6  Pre-Reform Differences
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Note: This figure shows how the difference between the log number of people reporting incomes in R$(70,77], denoted
log (N(70,77])7 and the log number of people reporting in R$(z — 7, z], denoted log (N(x_mg]), varied prior to the reform
in June, 2014. Each plot also includes the cubic trend estimated from Equation [I6]

FIGURE 17: PRE-REFORM DIFFERENCES BETWEEN N(79 771 AND N(,_7,] FOR x € {7,14,...,63}
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Note: This figure shows how the difference between the log number of people reporting incomes in R$(63,70], denoted
log (N(63,70]), and the log number of people reporting in R$(z — 7, z], denoted log (N(I,ZI]), varied prior to the reform
in June, 2014. Each plot also includes the cubic trend estimated from Equation

FIGURE 18: PRE-REFORM DIFFERENCES BETWEEN N(g3 79 AND N(,_7, FOR x € {7,14,...,63}
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C.7 Histograms of Reported Income Distribution

Figure [19| plots the distribution of reported incomes in June 2014 and June 2016 for single individual
households split into seven increment bins. While these histograms show the pre- and post-reform
distributions, they should not be used to make inferences about the causal impact of the reform due

to significant underlying time trends in the reported income distribution.

O" : [

0 50 100 150 200
Per Capita Income

‘I:I As of June of 2014 [ | As of June of 2016 ‘

Note: This figure shows the density of single individual households that report incomes in seven increment bins in the
period before the reform (June 2014) and two years after the reform (June 2016). The extreme-poverty threshold before
June 2014 is shown with a dashed blue line and the extreme-poverty threshold after June 2014 is shown with a dashed
red line.

FIGURE 19: HISTOGRAM OF SINGLE INDIVIDUAL HOUSEHOLD REPORTED INCOMES PRE- AND
PosT-REFORM

Figure 20]shows a more granular view of the same reported income distributions for single individual
households split into one increment bins. There is substantial bunching at 0 mod 50 numbers and a

lesser degree of bunching at 0 mod 10 numbers:

36



2
1

I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
!
.

o__.u.u1||]|l o | | I
T T T T T T T T T T T T T T T T T T T T
© 0O 0O 9O 000000000 Q9 Q9 0 O QO O
9N ®mMITLDORKR O®OO ANMITWHMORK X & O
T " A A A Hd A A — —d «N

Per Capita Income

|00 Asof June of 2014 [ ] As of June of 2016 |

Note: This figure shows the density of single individual households that report incomes in one increment bins in the
period before the reform (June 2014) and two years after the reform (June 2016). The extreme-poverty threshold before
June 2014 is shown with a dashed blue line and the extreme-poverty threshold after June 2014 is shown with a dashed
red line.

FIGURE 20: GRANULAR HISTOGRAM OF SINGLE INDIVIDUAL HOUSEHOLD REPORTED INCOMES
PRE- AND P0OST-REFORM

For better visualization of the reported income distribution for per-capita incomes > 0, we repeat

Figures [19| and [20| restricting to households with strictly positive per-capita incomes:

[
0 50 100 150 200
Per Capita Income

| [ AsofJuneof2014 [ 1 AsofJune of 2016 |

Note: This figure shows the density of single individual households that report incomes in seven increment bins in the
period before the reform (June 2014) and two years after the reform (June 2016). The extreme-poverty threshold before
June 2014 is shown with a dashed blue line and the extreme-poverty threshold after June 2014 is shown with a dashed
red line.

FIGURE 21: HISTOGRAM OF SINGLE INDIVIDUAL HOUSEHOLD REPORTED INCOMES PRE- AND
POST-REFORM (STRICTLY POSITIVE INCOMES ONLY)
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Note: This figure shows the density of single individual households that report incomes in one increment bins in the
period before the reform (June 2014) and two years after the reform (June 2016). The extreme-poverty threshold before
June 2014 is shown with a dashed blue line and the extreme-poverty threshold after June 2014 is shown with a dashed
red line.

FIGURE 22: GRANULAR HISTOGRAM OF SINGLE INDIVIDUAL HOUSEHOLD REPORTED INCOMES
PRE- AND POST-REFORM (STRICTLY POSITIVE INCOMES ONLY)

C.8 Robustness: Conservative Assumption for Counterfactual Growth of R$(70,77]

Ignoring any relationships in the pre-reform period between the R$(70,77] bin and our control bins
under R$63, we calculate how the R$(70,77] income bin would have grown counterfactually if it evolved

according to the maximum growth of all control bins. Therefore, we calculate the following series:

log(N(70,77),tJmaz,p = 10g(N(70,77,0) + max  [log(N(z—7.4]s) — 108(N(z—7.4,5-1)] (70)

for t > 0 where t = 0 denotes May 2014 and ¢ > 0 denotes each month in the post-reform period. The

figure below plots this counterfactual series.
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Note: This figure shows the number of single individual households that report incomes in R$(70,77] along with a
conservative counterfactual series for R$(70,77] in absence of the reform computed via Equation |[(70)] The timing of the
reform is indicated by the gray, shaded region.

FIGURE 23: ACTUAL vS. COUNTERFACTUAL GROWTH OF R§$(70,77] 1r R$(70,77] GREW AT RATE
OF FASTEST GROWING CONTROL BIN EACH MONTH

Using this series, we calculate a conservative estimate for the change in the number of households
locating in R$(70,77] as a result of the reform to be 44,140 (recall that this number is ~ 49,000 for
the cubic polynomial specification in Table . Using our bunching effect estimate of 27,452 from the
cubic specification in Table 3] this estimate would put the jumping effect at 16,688, generating a lower
MVPF bound of 0.92 (the upper bound MVPF is unchanged). Thus, even if counterfactually the
R$(70,77] bin would have grown at the rate of the fastest growing control group in each month, we

would still estimate a sizable jumping effect and our MVPF bounds would be very similar.

C.9 Investigating Where the Jumpers are Coming From

In this appendix, we exploit the panel nature of our data to provide descriptive evidence on where
the households who jump down to bunch in R$(70,77] are coming from. First, for households reporting
in R$(70,77] in June 2016, we investigate what their last reported income was prior to the reform (i.e.,
prior to June 2014). We focus on households reporting above R$77 prior to June 2014 and households
not reporting any income prior to June 2014 so as to shed light on the extent to which the increase of
~ 22,000 households in R$(70,77] (see Table [3) came from intensive margin responses (i.e., jumping
down from higher reported incomes) vs. extensive margin responses (i.e., entering the program). We
can also shed light on the possible size of the intensive margin responses by looking at the range of

incomes these households were reporting prior to the reform.

Figure shows the (frequency) distribution of reported incomes prior to reform (June 2014)
for those who report in R$(70,77] in June 2016 (restricting to those reporting above R$77 prior to
the reform). As can be seen, these households were reporting a range of incomes above R$77 prior
to the reform with many reporting incomes at or above R$300. In total, 5,321 households locating

in R$(70,77] in June 2016 reported an income above R$77 prior to reform. Interestingly, 27,844
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households locating in R$(70,77] in June 2016 were not in the registry prior to the reform. While this
evidence is purely descriptive, it does suggest that of many of the ~ 22,000 households comprising the
jumping effect we identify in Table [3| were likely extensive margin households (i.e., in absence of the
reform, many of these 22,000 would not have reported an income in June 2016). One may wonder why
5,321 + 27,844 = 33,165 > 22,000. It’s worth reiterating that this analysis is descriptive - we are not
determining counterfactual reported incomes in June 2016 had the reform not occurred. Some of these
33,165 households would have located in R$(63,70] in June 2016 had the reform not occurred (and are
thus part of the bunching effect B rather than the jumping effect J).

Finally, we think it is worth noting why we only present descriptive evidence on where households
are jumping from. While we are able to precisely and robustly identify an increase of 22,000 households
in the R$(70, 77] income bin, identifying where these households are coming from involves estimating
very small decreases across many bins above R$77; ultimately, our identification strategy doesn’t have

the power to estimate these very small treatment effects.
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Note: This figure plots the last reported income prior to June 2014 for single individual households who report an income
in R$(70,77] in June 2016, restricting to households who were reporting above R$77 in June 2014.

FIGURE 24: REPORTED INCOME PRIOR TO JUNE 2014 FOR THOSE REPORTING IN R$(70,77] IN
JUNE 2016
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C.10  Actual and Counterfactual Paths Estimated from Equation [16 with Different Polynomial

Degrees
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(63,70] wo reform  ———— (63,70]

Note: This figure shows the log number of single individual households reporting incomes in R$(63,70] and R$(70, 77]
over time along with the counterfactual paths had the reform not happened. The counterfactual paths are equal to the
actual number of people reporting in the given interval minus the causal impact of the reform, 51 z + ﬁg »t, estimated
using Equatlonwhere we set treat, = 1if z € {70,77} and K = 2. Confidence intervals are constructed from clustered
standard errors at the bin level. The timing of the reform is indicated by the gray, shaded region.

FIGURE 25: ACTUAL AND COUNTERFACTUAL PATHS FOR TREATMENT BINS, K = 2
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Note: This figure shows the log number of single individual households reporting incomes in R$(63,70] and R$(70, 77]
over time along with the counterfactual paths had the reform not happened. The counterfactual paths are equal to the
actual number of people reporting in the given interval minus the causal impact of the reform, ,31 z + ,82 »t, estimated
using Equatlonwhere we set treat, = 1if € {70,77} and K = 4. Confidence intervals are constructed from clustered
standard errors at the bin level. The timing of the reform is indicated by the gray, shaded region.

FIGURE 26: ACTUAL AND COUNTERFACTUAL PATHS FOR TREATMENT BINS, K =4
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Note: This figure shows the log number of single individual households reporting incomes in R$(63,70] and R$(70, 77]
over time along with the counterfactual paths had the reform not happened. The counterfactual paths are equal to the
actual number of people reporting in the given interval minus the causal impact of the reform, ﬂl z + ,82 »t, estimated
using Equation [T6] where we set treat, = 1 if z € {70,77} and K = 5. Confidence intervals are constructed from clustered
standard errors at the bin level. The timing of the reform is indicated by the gray, shaded region.

FIGURE 27: ACTUAL AND COUNTERFACTUAL PATHS FOR TREATMENT BINS, K =5

C.11  Fraction of Households Receiving the Benefit by Reported Income

Percentage of Beneficiary Households

7 14 21 28 35 42 49 56 63 70 77
Top of Income Bin

Note: This figure shows the fraction of households that receive the benefit in each seven increment reported income bin
in June, 2016.

FIGURE 28: FRACTION OF HOUSEHOLDS RECEIVING BENEFIT BY REPORTED INCOME
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C.12  Results Using R$(56,63] as a Treatment Bin

Table 8: IMPACTS OF REFORM AND MVPF BOUNDS IN JUNE 2016 ESTIMATED FROM EQUATION
UsING R$(56,63] AS TREATMENT BIN

(1) 2 3) (4) () (6) (7

Polynomial Degree, K ‘ ANg663,6 ANesroi ANeormi Bz Jg MVPFL; MVPFy;
Quadratic, K =2 13,173 -23,591 51,879 10,418 41,461 0.82 1.04
(2,306) (4,412) (197) (6,719)  (6,915) (0.03) (0.03)
Cubic, K =3 8,579 -25,719 49,340 17,140 32,199 0.85 1.07
(2,357) (4,399) (237) (6,756)  (6,992) (0.03) (0.03)
Quartic, K =4 9,825 -27,331 50,968 17,507 33,462 0.85 1.07
(2,899) (5,491) (260) (8,390)  (8,650) (0.03) (0.04)
Quintic, K =5 12,489 -26,669 50,683 14,180 36,503 0.83 1.06
(3,956) (4,412) (370) (11,577)  (11,947) (0.05) (0.05)

Note: Columns (1) (2), and (3) show the estimated impacts of the reform on the number of single individual households
reporting incomes in bins R$(56,63], R$(63,70], and R$(70,77] for June 2016: AN(s663),7, AN(63,70],5, and ANz 77],7-
Estimates are calculated using Equation 16| with various polynomial degrees K € {2,3,4,5}. Columns (4) and (5) show
the estimated bunching effect and jumping effect for June 2016, B and Jz, calculated using Equationsand Columns
(6) and (7) show the estimated upper and lower bounds for the MVPF for June 2016, calculated using Equations[11] and
Standard errors are presented in parentheses and are computed from the delta method from the clustered standard
errors estimated in Equation

C.13 Results Estimated from Nonlinear Least Squares Equation [17
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Note: This figure shows the log number of single individual households reporting incomes in R$(63,70] and R$(70, 77]
over time along with the counterfactual paths had the reform not happened. The counterfactual paths are equal to the
actual number of people reporting in the given interval minus the causal impact of the reform, 51 z + ﬁg »t, estimated
using Equatlonwhere we set treat, = 1if z € {70,77} and K = 3. Confidence intervals are constructed from clustered
standard errors at the bin level. The timing of the reform is indicated by the gray, shaded region.

FIGURE 29: ACTUAL AND COUNTERFACTUAL PATHS FOR TREATMENT BINS FROM EQUATION
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Table 9: IMPACTS OF REFORM AND MVPF BOUNDS IN JUNE 2016 ESTIMATED FROM EQUATION

[
O 2 (3) 4 (5) (6)

Polynomial Degree, K ‘ AN(63770],£ AN(70,77L{ B{ J{ MVPFL7{ MVPFU,E
Quadratic, K = 2 -20,038 50,724 29,038 21,686 0.90 1.13
(13,711) (635)  (13,711) (13,723)  (0.06) (0.07)
Cubic, K =3 -28,834 49,505 28,834 20,671 0.90 1.13
( 5,485) (309)  (5,485) (5,532)  (0.02) (0.03)
Quartic, K =4 -23,825 50,824 23,825 26,999 0.87 1.10
(9,358) (485) (9,358)  (9,429)  (0.04) (0.04)
Quintic, K =5 24,571 51,228 24,571 26,658 0.87 1.11
(8,311) (426)  (8311) (8374)  (0.04) (0.04)

Note: Columns (1) and (2) show the estimated impacts of the reform on the number of single individual households
reporting incomes in bins R$(63,70] and R$(70,77] for June 2016: AN(s3 70},; and ANz 77,7 Estimates are calculated
from the nonlinear least squares regression given by Equation With various polynomial degrees J € {2,3,4,5}. Columns
(3) and (4) show the estimated bunching effect and jumping effect for June 2016, B; and Jg, calculated using Equations
and Columns (5) and (6) show the estimated upper and lower bounds for the MVPF for June 2016, calculated
using Equations [11] and Standard errors are presented in parentheses and are computed from the delta method from
the clustered standard errors estimated in Equation [[7]

C.14 Results for Households with Kids

The benefit schedule for families with children is substantially more complex than the benefit
schedule for households without children, as discussed in detail Appendix Prior to June 2014, in
addition to the guaranteed minimum income and the basic benefit, there was also a variable per-child
benefit for households below the poverty threshold of R$140 per-capita. The June 2014 reform led to
changes in the levels and locations of the guaranteed minimum income kink, the basic benefit notch,
and the variable benefit notch. For example, the poverty threshold was raised from R$140 per-capita
to R$154 per-capita and the levels of the variable benefits were also increased by around 10% (see
Appendix for more details).

Estimating the MVPF of the reform for households with children will require estimating the WTP
for the all of the different changes to the BF schedule. Estimating the WTP for the change to the
variable benefit schedule would be particularly difficult given that this benefit is made conditional on
investments in children. For example, suppose parents are under-investing in their children’s education
and the reform increases school attendance. Then we would need to estimate the childrens” WTP for
the increased education they receive as a result of the reform to the variable benefit schedule. Thus,
we leave calculating the MVPF of the reform for households with children to future work. We do,
however, show strong evidence that households with kids respond to the reform. In particular, Figure
shows prima facie evidence that the reform increased the number of households reporting incomes
in R$(70, 77].
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Note: This figure shows the number of households with kids that report incomes in various bins. The number in each
bin is normalized to 1 in June, 2012. The timing of the reform is indicated by the gray, shaded region.

FiGURE 30: NUMBER OF HOUSEHOLDS WITH KIDS REPORTING INCOMES IN VARIOUS BINS

C.15 Results for Households with Constant Composition

We also consider the possibility that some of the estimated behavioral impact of the reform for
single individual households may be coming from households misreporting their family composition: a
two adult household can receive greater benefits if they report to be two separate one adult households
as benefits are paid out per-household as opposed to per-capita. For example, a household with
two adults and no children that has a combined per-capita income of R$60 is eligible for R$70 in
transfers pre-reform and R$77 in transfers post-reform. However, if this household were to report
that they were actually two single individual households with incomes of R$60, they would each be
eligible for R$70 in transfers pre-reform and R$77 in transfers post-reform. Hence, the reform may
have increased incentives to misreport family composition as well as incomeﬂ From a theoretical
perspective, Proposition[3|holds even if misreporting responses occur on the family composition margin.
However, such a behavioral response may affect the validity of our identification strategy (for example,
it may no longer be reasonable to assume that the distribution below R$63 is unaffected by the reform

if these new “single individual” households enter at income levels well below the threshold).

Thus, in this appendix, we present results for our sample of single individual households restricted
to those who do not change their reported family composition throughout the analysis period (June
2012 to June 2016). We drop any household that reports a composition change over the analysis
period. Moreover, we drop any household who enters the registry post June-2014 as we cannot tell

whether these new entrants are truly new households or are pre-existing households (with multiple

11. However, the ability of households to misreport the number of members is limited as individuals must provide
government issued IDs for all family members to be on the registry. Moreover, household composition is arguably more
verifiable than income for many households given the large informal sector in Brazil. Thus, we suspect that households
are more likely to misreport income than family composition.
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adults) pretending to be separate households so as to increase the amount of benefits they receive. In
other words, we restrict our sample to single individual households who were (a) on the registry prior
to June 2014, and (b) do not report a change in composition over the analysis period. This reduces our
sample from 1,938,653 single individual households with incomes below R$77 in June 2016 to 1,039,573
single individual households with incomes below R$77 in June 2016. Table [10| presents results for this
exercise. We find very similar estimates for the MVPF lower bound and slightly smaller estimates for
the MVPF upper bound. Note that the estimated bunching effect and jumping effect are smaller than

in Table [3] due to the smaller sample size.

Table 10: IMPACTS OF REFORM AND MVPF BOUNDS IN JUNE 2016 ESTIMATED FROM EQUATION
@, CONSTANT COMPOSITION HOUSEHOLDS

e (2) 3) (4) () (6)

Polynomial Degree, K ‘ AN(63770]7{ AN(70777],{ Bi Jf MVPFL,t’ MVPFUf
Quadratic, K = 2 -4,714 19,019 4,714 14,305 0.88 1.04
(7,919) (589)  (7,919) (8,507)  (0.07) (0.06)
Cubic, K =3 -6,847 17,713 6,847 10,866 0.91 1.05
(6,970) (575)  (6,970) (7,545)  (0.06) (0.06)
Quartic, K = 4 -862 13,722 862 12,860 0.89 1.01
(7,141) (826)  (7,141) (7,967)  (0.06) (0.05)
Quintic, K =5 -1,586 14,679 1,586 13,094 0.89 1.01
( 8,226) (889)  (8226) (9,115)  (0.07) (0.06)

Note: Columns (1) and (2) show the estimated impacts of the reform on the number of single individual households
reporting incomes in bins R$(63,70] and R$(70,77] for June 2016: AN(s3 70},f and ANz 77,7 Estimates are calculated
from Equation [16| with various polynomial degrees K € {2, 3,4, 5}, restricting the sample to single individual households
who do not change their reported household composition throughout the analysis period. Columns (3) and (4) show the
estimated bunching effect and jumping effect for June 2016, B; and J;, calculated using Equations and Columns
(5) and (6) show the estimated upper and lower bounds for the MVPF for June 2016, calculated using Equations and
Standard errors are presented in parentheses and are computed from the delta method from the clustered standard
errors estimated in Equation
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