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Utility for young individuals born i period t is:
U = c1t + f1In(Copp1)
Production for firm i that hires labor and capital is given by:
Y= A(K)™ (KN

The profit function is:
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Our maximization problem:
maxm =1 = A (K;)" (Kth)l_a —w N} — K]}
Ky, Ni
wage rate:
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=(1—a)A(K))" K/~ (N})~
=w; = (1—a)A(K)" K~ (N)™"
We use that that total amount of firms must be n we can convert capital

and labour for the individual firms. Therefore K} = K; x n~! and N; =
N; * n~! Furthermore N, is normalized to 1:

= w; = (1 —a) AKPn K} "*N;*n® = (1 — a) AK; = w; = (1 — a) AK;
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For rental rate:
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Thus r; is independent of the capital stock.

max c1t + BIn(cgsr)
C1t,C2t+1

s-t. Cip = Wy — ¢ — TWy, Cory1 = Rypp18p + T@ e G
Qe

Inserting the budget constraint into the max-problem:

max Wy — S¢ — TWy + 51H(Rt+18t + th)
St

Taking the derivate wrt. s;
ou,
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Savings are equal to capital accumulation due to no population growth
st = ki
We know that R; = 1+ r; and r; = Aa:

B(1+ Aa) — Twen
(1+ Aa) B

St = kt—l—l
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The problem for young in period ty:

max 1o + B In(cory1)
Cltq+C2t0+1

s.t. Clty = Wy — Sy — YTWe (1 — €), Cotgr1 = (1 +7)5¢, + (1 — €)Twy, Q(sﬁ%
= %QKS‘VU“\

The max problem f or ¢, is:

max Wy — Sy — YTWy (1 —€) + fIn((1 4+ 7)sy, + (1 — €)Twy,)

St

Taking the derivative wrt. s,

B(l+7)

(14 7)st, + (1 — €)Twy,
B(l+71)=(147r)sy + (1 —e)Twy, <
Bl+r)—(1—eTwy, .

(147r) s

We see that v has no effect on savings.

The government issues debt, which changes the capital accumulation:
YO of oSN s belndy RAnomced Ron WK\,@
ki1 = s — (1 —7) 7wy, (1 —€) aecy ) Q\Aﬁ\i
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When v = 0 the capital accumulation becomes:

ktJrl = S — tho(l — E)

Capital accumulation decreases when v = 0, and savings is unaffected. This
is because the contributions to the social security system only financed from
debt and not from the young. So, v = 0 implies greater debt which in turn
implies lower capital accumulation.
~  We see that when savings increase, capital increases too.

AN When v = 0 the old’s utility increases and the young becomes indifferent.
The reform will have political support since it is Pareto optimal.

The problem for young individuals in period t > t,

max c1e + BIn(cgr)
C1t,C2t+1
s.t. ey =wp — s — (1 —y)Tw (1 —€) — 7w (1 — ¢€)

Corr1 = (1L +7)s; + (1 — €)Twy
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max  w;— s — (1 —y)Tw (1 —e) + BIn((1 +7)s; + (1 — €)Twy)

St

Taking the derivative wrt. s4 41

B(l+r)
(T+7r)s; + (1 — €)Twy

B(l+7)
(1+7r)s;+ (1 —e)Twy
Bl+r)—(I—e)Tw, .
(1+7) -

Again, we see that savings is unaffected by ~. The capital accumulation is

the same as in period Hnok alopuk T velotm?
Row oS ¢ olRfeox e
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ki1 =8t — (1 — y)Twe, (1 — €) = 8¢ — 7wy, (1 — €) e

-1+ =0«

=1&

So the effects are the same.
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In this case when v = 1, we have that:
kin = st — (1= 7)Twe (1 —€) = s
and:
B(l+7r)—(1—¢)Twy
(I1+7) -

Savings are still unaffected by v, and now the capital accumulation is
only given by the savings.
We calculate the lifetime budget constraint in the PAYG for the young:

Cott1 Rip15 + 70y +en
clt+1+r—wt S¢ — TWy + T
— (1
R Tw, — (1 4+ 7)Tw, —w, rTW,
1+7r 1+7r

When the social security system is reduced, we get the following lifetime
budget constraint for the young:

Cot+1 (L4+7)s4, + (1 — €)Twy,
= _ 1 B

Clt+1+7a Wy — 1 — TWi (1 — €) o
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147
- (1 —e)twy, — (14 7)Tw, (1 — €)
1+7r
—w, rTw, (1 — €)
L+r
The young will only vote to reduce the social security system when:
rrw(l — €) TTWy
W+ —————— > w +
1+7r 1+7r

rrw(l—e) >rrup < 1—e>1<0>¢

This will never hold, since € > 0. The young will get a lower lifetime
budget, so they will choose not to vote for the reform.

e

The old savings rate was:

Bl+r)—Tw
(1+7r) B

Their new savings rate is:

Bl+r)—(1—e)Tw,
(1+7r) N

Reducing the social security system will lead to a higher savings rate. This
is caused by the lower welfare for the old, so the young will have a higher
incentive to save in period ¢t and consume in ¢ + 1.





