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TECHNICAL APPENDIX

|I. PREFERENCES FOR A REDISTRIBUTION POLICY TARGETING ALL CITIZENS

Suppose that the policy targets the entire society, i.e., both the employed and the unemployed citizens. Then, the

expected government expenditure is:
fnisa)dFi + f(l — 1) swdF; = sw

Recall that government expected revenue is: 7(t)Ilw. Then, the expected budget constraint of the government can

be written as follows.
T(O)w = sw

Equivalently,

s =Mz (t) (A1)
Therefore, voter i’s preferred tax rate is the solution to the following maximization problem.
max U;(t) = mu((1 — Hw; + t()lw) + (1 — m)u(z()w) (A2)
The corresponding FOC is:

U/(t) = m(—w; + T'(®O)Hw)u' (1 — w; + t(O)w) + (1 — ;)T (O Nwu' (z(t)Mw) = 0

That condition can be rewritten as:
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7 (O (t(D)w) = —

—— (@ - 7O (1 - Doy + 7(ONw) (A3)

Therefore, voter i’s preferred tax policy, t;, is the tax rate t that solves equation (A3).

Note that, in addition to the tax policy t, the left-hand side (LHS) of equation (A3) depends exclusively on the
average ex-ante wage w and the aggregate parameter I1. Moreover, the LHS is a decreasing function of t. However,
the right-hand side depends on voter i’s characteristics 7r; and w;. Our goal is to understand how the preferred

policy t; changes as voter i’s characteristics change without affecting the aggregate parameters of the economy.

Define h(m;) = 121 and f(w;) = (w; — T'(ONw)u'((1 — t)w; + t(t)lw) . Then, equation (A3) can be

rewritten as:
T (ONowu’ (z(t)w) = h(T) f (w;) (A4)

Therefore,
f'(w) =u'((1 - Dw; + (D) + (w; — T'(ONw)(1 - Ou" (1 - Hw; + 7(DTw)
F(w) >0 uw'((1- 8w + (ONw) > —(0; — T (ONw)(1 — Hu"((1 - Hw; + 1(O)w)
Now,
(w; —TMOHN)A1 -t) =w;,(1-t) - A -)T'®Ow = w;(1 —t) + ()Mo — [t(O1w + (1 — )T’ (H)w]
=w,(1-t)+17(®)w —[t(t) + 1 - )T’ () |Nw
Therefore, (w; — ' ()NMw)(1 — t) < w;(1 —t) + () Mw
Since u is strictly concave, u”(w; — 7(t)(w; — Nw)) < 0. Therefore,
(w; —TMONw)(A - O)u"((1 - Hw; + 7(O)w) > (w;(1 —t) + 1(O)Hw)u" (w;(1 — t) + () w)
Thus,

f'(w) =u' (1 - tw; + 7(O)w) + (w; — T'(O)Nw)(1 — Hu"((1 — Hw; + 7(t)w)
>
u'((1—-tw; +1(MNw) + (w;(1 —t) + t(O)Nw)u" (w;(1 —t) + t(t)lw)

Now,

u((1 = +1(ONw) + (0;(1 = ) + 7(ON)u" (@i (1 — 1) + 7(Olw) > 0
&
—(w;(1—1t) + T Hw)u" (w;(1 - ) + T(ONw)
t> u'((1-tw; + 7()w) = RRA(w;(1 — t) + t(t)lw)




Therefore, if the coefficient of relative risk aversion of citizens is smaller than one, i.e., agents are not too risk
averse, then the RHS of (A4) is an increasing function in income (whether h(w;) is increasing or, as in M&W
2003%, constant) and, thereby, the preferred tax policy must decrease as income increases. This is the traditional

M&R (1983)? result.

Suppose, now, that the CRRA is greater than one. Furthermore, suppose that unemployment risk is homogeneous
as in M&W (2003). We will show next that if the CRRA is high enough, then there will be preference ordering

reversal for a incomes above the mean income.
Recall that:

f'(w) =u'((1 - w; + (O)w) + (w; — 7' (M)A — " ((1 — Hw; + T(t)w)
Then,

—u"((1 - w; + 1(t)w)
u((1—-tw; + t(®)w)

fllw) <0 1< (w;—T@ONw)(1 —1t)

(w; —T'MONw)(1 —t) —((1 — Hw; + T(ON)u"((1 — w; + () 1w)

S <0 THe + (0T W (( = Dy + 1(DTw)

(w; —T'(ON)(1 —t)
S 1< D, rroie (FAA = Do +7(Olw)

1 -tw; + t(H)Nw
(w; =T (ONw)(1 - t)

< RRA((1 — tHw; + t1(H)Nw) >

But,
(M) @  w;  1(t)
(1-w+t@®ONw  1TT=¢ly S+
T

(0 —TONw)A—t) 1_ TN o

w

Now, for w; = w,

1
<
%—T’(t)l’[ 1-1

(1)'
;‘—r'(t)n >1-7MN=>1-M>

and

! Moene, Karl O., and Michael Wallerstein. 2003. “Earnings inequality and welfare spending — A disaggregated
analysis.” World Politics 55, n. 4: 485-516.
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Political Economy 89, n. 5: 914-927.
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Therefore, for w; = w,
G fln [§+r(tmax) N[ ()
%—T’(t)l’[ T1-M|o 1—tygy | 1-MT[lw 1-—ty,
Let m(w;, t) = ﬁ [% + gn] Then,

If, for w; = w, RRA((1 — tHw; + 1(H)Iw) > m(&, t,ay), then f'(w;) is adecreasing function of w; in the range
[w, @]. Therefore, the preferred tax rate t(w;) is an increasing function of w; in that range. In particular, there is
preference ordering reversal for citizens with income above the average income, in spite of the fact that the policy
is pure redistribution and the risk of losing one’s job is identical for all citizens.

The main rationale for that result is that pure redistribution plays the role of an imperfect substitute to
unemployment insurance, when such policy does not exist, and richer citizens are exposed to higher consumption

changes if they lose their jobs. Therefore, they are particularly favorable to the redistribution policy.

I1. CALCULATIONS’ DETAILS
PREFERENCES FOR A POLICY TARGETING THE EMPLOYED CITIZENS
I
max (1 —t)w; + ﬁr(t)w
t

Since the objective function is strictly concave in t, the FOC determines voter i’s preferred policy.
FOC:

d IT , , ﬁ(l)i
E:—wi+ﬁ‘[ (t)(x)=0$‘[(t)=ﬁz

Therefore, i’s preferred policy is:
N N1 ﬁ [OF
t/ (wy) = (') o

Since (z')~1 is decreasing, the higher i’s income, the lower i’s preferred tax rate. This is the traditional ordering

(M&R, 1981).



PREFERENCES FOR A POLICY TARGETING THE UNEMPLOYED CITIZENS

max U®) =mu((l - tw;) + (1 —m)u (1 Eﬁ‘[(t)w)
FOC:
VL) = ml—wu' [(1 = Dy + (1 — 1) —— () o [ ’L’(t)(u] =0
L L l L L 1 _ ﬁ 1 _ ﬁ
H , , H _ T[i , 1
—=r(Oou (1 - ﬁr(t)w) = o e (1= Dw)
Define h(r;) = —=and f(w;) = w;u'((1 — D).

1-m

Then the FOC rewrites as:

H_T'(t)wu'< H_T(t)w) = h(m)f (W)
1-T 1-1 A

THE HOMOGENEOUS JOB SECURITY CASE WITH HIGH RISK AVERSION

Suppose 7; =: 1, Vi. In this case, I1 = T = 7, —= = " and h(;) = —— = " vi.
1-1 1-m 1-m; 1-m

Therefore, the FOC becomes:

T (wu’ (1 T

— T

w(Bw) = f(w)
Since the CRRA coefficient is higher than 1, function f is strictly decreasing in w;.
Indeed, f'(w) =u'((1—8w)+(1 - Dwu"((1 —w;) ; therefore, f'(w;) <0 if and only if

_ G-ten'(G-00) _ ~ e,
u (1-tw;) B CRRA((l t)wl) >t

Now, suppose there is an increase exclusively in voter i’s wage w;, that does not affect the aggregate parameters
of the economy m and w. Then, the right-hand side of the FOC decreases. Since u and t are strictly concave

functions, u’ and 7' are strictly decreasing, and it must be the case that the preferred taxation t; = t(w;) increases.

THE HETEROGENEOUS JOB SECURITY CASE WITH HIGH RISK AVERSION



Suppose now that h(m;) = h(n(wi)) is an increasing function of income. Recall the first order condition:

H T[i
—7'(t ! —1(t =h ; ) = U'((1—-tw;
=T o (=) = hrw))f @) = T e (- D)
A NUMERICAL EXAMPLE
1 1-R
u(a)i) = mﬂ)i , R > 1.
w;
T, =a—=, a,0<a<l1
w
Then,
) P
e T 1-a% @ - aw;
w
And,
u'(w;) = w;™F
Thus,
fw) =w;((1-w)=>0-t)Rw' R
Therefore,

2—-R

RHS(w;) = h(m(w))f(w) = (1 - t)_Rgfi—awi

Taking derivatives,

2 - R)w;" (@ - aw;) — aw;? *(-a)

(@ — aw;)?

a
RHS'(w;) = (1 — t)~R

2 -R)(®—aw;) + aw;

=1 -t) Raw;'" R —
‘ (@ — aw;)?

Then, the sign of RHS'(w;) is the same as (2 — R)(® — aw;) + aw;.

(i) Since (@ — aw;) > 0and aw; > 0, ifR < 2,then (2 — R)(&® — aw;) + aw; > 0 and RHS'(w;) > 0.

(ii) More generally, RHS' () <0 & 2~ R < === & R > 2+ —— =2 + h(n(w)))

—aw;j G)—awi

Now, max h(ﬂ(wi)) = h(n(@)) = ﬁ



Therefore, if R > 2 + P then it must be the case that RHS' (w;) < 0.

a
-
NOTE:For2<R <2+ é then, there exists & such that:
If w; < @, then RHS'(w;) < 0.
If w; = @, then RHS'(w;) = 0.

If w; > &)\, then RHS’(wl) > 0.

~ aw

More precisely, @ is such that R =2+

— & WR—a®dR =20 —-2ad0+add =20 —ad < (R-—

H-ab

Then,
R =2+ h(n(®)) and RHS'(@®) = 0. Since h and 7 are increasing functions, so is 2 + h(m(w)). Therefore,
If w; < @, then 2 + h(n(w;)) <R < R > 2+ h(n(w)) & RHS'(w;) < 0:
reversed preferences
If w; > @, then 2 + h(n(w;)) > R < R < 2+ h(n(w)) < RHS'(w;) > 0:

traditional preferences

THE ROLE OF AGGREGATE CONSUMER CONFIDENCE

H_‘r’(t)wu’(

— 1) = A () @) = 7ot (L~ Do)

1-T

Let g(0) = 6u'(67(t)).

Then, g'(8) = u'(82(£)) + Br(t)u" (67(H)) < 0 & 1 < —%(g))“)) = RRA(67(t)), which is true.
Thus, g (% w) = %wu’ (% r(t)w) is a decreasing function of %

Therefore, the LHS is:

T'(t)g <% a))

(57)



Thus, if overall economic confidence decreases, the LHS increases.

Consider now the equilibrium policy that solves to FOC after a decrease in %:

I y
T0g (175 0) = 7o e (1~ Do)

If t did not change, we would have an increase in the LHS and a decrease in the RHS, due to the shock (reducing

T

T ;‘T’ ). This not possible. If there were a decrease in t, that would further increase the LHS and further decrease
—ntMm

the RHS, which is also impossible. Therefore, t = t,, must increase.

DISTRIBUTION OF RISK AND PREFERENCES FOR REDISTRIBUTION EXAMPLE

1
. = — .1_R
ww) = —pw ™ R>1L
(B) = (wi)ﬁ O<a<1 >0
() =a =) a<l B>0.
Then,
B
al= aw®
h(n'((l.)l)) = (wz) 3 = e !
—_ (%L —aw
1-a(3)
And,
u'(w;) = w;™F
Thus,
fw) = w; (1 -w) ™ =>0-t)Rw' R
Therefore,
Qw1 *BR
RHS(w;) = h(n(0))f (w) = (1 —t)7F 5
@F —aw

i

Taking derivatives,



a(l+p - RwPR(&F - aa)iﬁ) - aa)i”ﬁ‘R(—aniﬁ_l)
(53 - awﬁ)z

i

RHS'(w;) = (1 — t)~R

B (148 - R)(@F - aw’) + apo?’
=1 -0 RawPF ((5 — aw)? )

Then, the sign of RHS'(w;) is the same as (1 + 8 — R)(@” — aw?) + aBaw’.

(i) Since @ —aw’ >0 and aBwf >0, if R<1+8, then (1+ 8 —R)(@F - aw’) + aBwf >0 and

RHS'(w;) > 0.

aﬁwf

wP—aw

(if) More generally, RHS'(w;) <0< 1+ —-R < —

apof _
f®R>1+'B+E)B——awf_1+'B+'Bh(n(wi))

Now, max h(m(w;)) = h(n(&)) = ﬁ
Therefore, if R > 1+ B + 8 ——, then it must be the case that RHS'(w;) < 0.
NOTE:For1+f<R<1+f+ ﬁﬁ, then, there exists @ such that:

If w; < &, then RHS'(w;) < 0.

If w; = @, then RHS'(w;) = 0.

If w; > @, then RHS'(w;) > 0.

~ adP

More precisely, @ is such that R=1+p8+p

& @PR—adPR=0+p)a? — (1 +Bad’ +

oB-anB

Badf = (1+B)af —adf & (R—1+8)&* =R - 1ad’f

1
1R—-(1+p)]F _
— | @
a R-1

S0 = [
Alternatively,
(M) IfB >R —1,then RHS'(w;) > 0 and we have the traditional ordering.

(i) IfB < (1 —a)(R—1)then RHS'(w;) < 0 and we have the reversed ordering.

This last result follows from:

R>1+p+f- 2 op(1+:5)<R-1op<R-1ef<(1-a)R-1).
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