5. Manufacturing of the traditional good contracts, since

7 (L+1+/~’va> 0—(1—a)B(py)

0z _ K _ B B (py) Opy
= = Z— 0+« 1)Z[1—5(py)](97'x

0ty (14 k) L+ 7. K
As the technology of production does not change, this implies that employment in the
traditional sector declines.

>0

6. Total manufacturing of intermediate inputs expands, since

1 L+7,K  6aB(py) 2.9 L-K 8 (py) Opy
X L A 0= -a) By om Q)T+ nk) ™ By or

7. Total output of the advanced final good expands

1—a 8Y_Y(9X 1—aY oOn

Y=no X= = — — <0
" o, X 01, + oa noT,

8. Total employment in manufacturing of intermediate inputs expands, since

L, = ¢,(1+71,) X -, 7.Xy =

(e

1 0—1)(1— T
- O=1){1=)5py) | Tise [(1+ Ka) L+ 7, K] — 7, K
(1 + /{x) 0 — (1 - Oé) B (pY) +1+nz+(1+nn)71
and therefore
01—B(py)] (Fa—kn)+(1+Kn)Te

0L, _ (0 —1)(1—a)B(py) [ (9—1)(1—5)Y5@Y)K + Lt-hig+ (Thn) T K+ i

- . . (14kn)"[(14+Kz) L+7. K]

aT:}c (1 + Kx) [9 (1 Oé) 5 (pY)] + [1_,_,%_,_(1_’_,%)71]2

PO-DU=0) g, v

0= (1—a)B(py)]* 07s

9. Urban manufacturing of intermediate inputs contracts, since

1 (14 Rp)t, o 0Xy 0 (1+k,), 1 0On
X, = K — "ne-1 = = — o1 >0

TRt ), Om -1 (tR) b, Om

As the technology of production does not change, this implies that employment in
urban manufacturing declines.

10. Urban population increases, since
6 1
K z— Kn o1 oLv 0 c — Kn 1 0
K4 (R = Ka) n 0 (e m)eaTT o0

LU
1+ kK, or, 0—1 1+ kK, 0T,
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A.2 Proof of Proposition 3
The income of an innovator with productivity a is
y(a) = am — wiky,

Thus for x, = 0, the income distribution of innovators follows a Pareto distribution with
shape 6 and minimum 14wy dictated by the indifference condition of the marginal innovator.
Recalling definition 6, the value of percentile p in a Pareto distribution with minimum 1+wg
is (1 +wg) (1 —p)_é.

If fraction A of the city population is employed in manufacturing and 1 — A in innovation,
the value of percentile P < X of the urban income distribution is the homogeneous income
of manufacturing workers 1 4+ wg; while percentile P > )\ corresponds to percentile p =
(P —X) /(1 —=X) of the income distribution of innovators. Thus their ratio is

C(1-AN?
F= \1-p

1
OR _ 1 A .0\

0T, 01—\ aT$<0

A.3 Proof of Proposition 4

When the city is completely specialized and the amount of innovation is fixed at n, the
equilibrium is described by

which can be reduced to

( Pz :é(1+7x)wz
pr =k (1) va s
X — O (1+wK)¢n,ﬁI%

(0-1)(1-c) (1+72),
7 — 1-B(py) 0
Bpy) (0-1)(1-a)

[1 + 1;55(21’”))] (14 wg

—_
Il
—
>
L
—
=
T
Q
Naid
~
|
—
N———

6—1
6

. K
| "= [‘wnum)}

As 7, falls below 7, it straightforward that:

1. The amount of innovation is fixed at n by the urban capacity constraint; employment
in the innovative sector and city population are likewise constrained.
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2. The relative price of differentiated intermediates p, declines.

3. The relative price of the advanced good py declines, and therefore the the real income
of all agents increases.

4. The relative price of urban capital increases if and only if 8’ (py) < 0, since

owg B (py) 1+ wg

dpy B By) 1—(1—a)B(py)

5. Output of the differentiated intermediates X increases, and so does employment in
their production (1 + 7,)1,X, if and only if wy increases

Thus employment in the traditional sector and its output contract if and only if
B (py) <0.

A.4 Proof of Proposition 5

When the marginal innovator has ability ¢, employment in innovation is
L,=L[l—F(t)] = La’t™?

and therefore knowledge spillovers are
S = (hL,)" = h®L?a®t=*"

and the total amount of innovation is

n=1L /OO SCLf (CL) da = h§L1+5a(1+5)9it1—(1+6)0
- f—1
t

For notational convenience, we capture the effect of the level of individual knowledge
capital h by an adjusted inverse productivity measure

~ 50 I
wn = h*7(1+6>971 w"(ll+§)971
so that as a function of the amount of innovation employment is

0

_ 6 1 e 0—1\0e-1 o - 9

L. = h @+6o—-1 [~ 0+56-1g 0+8)06—1 R 1, A+8)0-1 — w n @+86—-1
n = 0 n

and the productivity of the marginal innovator is

1-86

56 1 0 0 — 1\ G+oe—1 50—1 ~ 0-1 50-1

St = h+59-1 [, 0+5)0—1 g T+8)0—1 [ — — n0+85H0-1 — ¢ 7, 0+8)o-1
- 0 "0

Thus the free-entry condition 13 becomes

- 01
U

56—
R T =1+ (14 kp) wi
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and the equilibrium is defined by

(80m) = 5%

Py =N a Py

0 1tk T — (1 —

g ¥n (1 + 7 ) T (I —a)p.X

X = X1 + X2 + XR

~ 0
L=9,n@7T 4 4p (X1 + Xo) + 0, (14 72) Xp+ 2
~ 6
K wn (1 + KTL) n (1+0)0=1 + waz (]' + KJ!E) X1

\ QK 77Z)a: <1+H$)X2

which can be rewritten in analogy to the one-city case:

Dz = $¢m (1+72) .
Py = é (I+7,),n" "o

[ =D | =

p

_ 1 K _ 4k qreeT
Xy = (A+ka)Y, 2 (1"""%)7%”
Xy= 1K
27 Utk 2
1+ 1+kn T -~ 6
_ O 1+kg T 1+kn h (1+6)0—1 — L
Xp = 0—1)(1—a) 1+7s 1+nx} s (It+ka)i,
1+ ~
X = ba  MTETedy ey
O—D(1—a) 1tre 0,

_ 1-B(py) 0 L _ #—
4= 5(1031:)), O—1)(1—a) (1 + linz T:C) P, mF7-1
(1+8)0—1

n — [1 (Ltrig) L K (971)(17a)6(py)] ’
\

¥, 1+rke+(1+6n)Te  0—(1—)B(py)

The comparative statics are also analogous to those in Propositions 1 and 2, so that
as 7, falls n increases. This implies that in the first city the innovative sector grows, the
manufacturing sector contracts, and population grows—none of which happens in the second
city, where the only effect is a fall in the price of urban capital and therefore in the nominal
wage.

When k,, = 0, the income of innovators in the first city is an invariant Pareto distribution
with shape 6 and minimum 1 4 wg : thus its mean is (1 +wg) 60/ (6 — 1). If a fraction A of
workers in the first city are employed in manufacturing and 1 — X in innovation, the ratio of
average income across the two cities is then

o 00—\

yp 0—1

which decreases as the innovating city specializes more completely.

A.5 Proof of Proposition 6

As in the case of Proposition 4,when the innovating city is completely specialized and the
amount of innovation is fixed at

(1+6)0—1
0



the equilibrium is described by

.
Bry) = ;%57
Py =N o pg

(1 + HI) X2

2
\ K 1+Ha:

which can be reduced to

( (1+6)0—1

_ 0

= |:27]}n(1+’€n)j|
2 _ z

Wx = lji-—nz

pw:a(l‘i“%)@/)x -

py = % (11+ 7'11,2 wmﬁl a

X2 = i 2 ) )

X, = bo (1twk)v, m Ky
B=0-D0-a) (tra)w, 1 R GET)

X — O <1+wK)wn — (1+6)9—1

- (0-D)(1-a) (I472)¢,

- e
7 = ﬁéjﬁi)/) (9_1)0(1_a) (1 +'wK)¢ n(1+§)9 1

1-B(py) 1y _ (6-1)(1-a) L+2(1+m)
[1 R ] (L) = [ a1 1]

wnnl

\

It follow that as 7, falls below 7:

1. The amount of innovation is fixed at n; by the urban capacity constraint; employment
in the innovative sector is likewise constrained, and so is population in both cities.

2. The price of urban capital in the manufacturing city w?% declines.

3. The relative price of differentiated intermediates p, declines.

4. The relative price of the advanced good py declines, and therefore the real income of

all agents increases.

5. Manufacturing of the traditional good contracts, since

7o {Ha%r [L+_?(1T+nx) — H}
gTZm B {1 +a%} {2<1]if<ax) - Z[i@%ﬁ)f 07,
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Hence, employment in manufacturing the traditional good declines; employment in
manufacturing intermediates increase, and a fortiori output of advanced goods in-
creases.

. Finally, w}, > w3 because by definition of 7,

1— 3 (py) (0—1)(1—a) | L+ aapagt

— | (1+wd) < -1
) (k) < ==

[1+

for all
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Figure 3:
Density Distribution of Log Median Family Income in 1980 and 2000 across MSAs
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Table 2
Top Occupations of Skilled Workers

Physicians

Dentists

Lawyers

Physicists and astronomers

Veterinarians

Geologists

Chemical engineers

Optometrists

Petroleum, mining, and geological engineers
Other health and therapy

Chemists

Architects

Economists, market researchers, and survey
researchers

Pharmacists

Clergy and religious workers

Metallurgical and materials engineers, variously
phrased

Aerospace engineer

Electrical engineer

Civil engineers

Mechanical engineers
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Table 3

Change in Log Income Change in Log Population
1) 2 3 4 ©)] (6)
Share of Skilled Workers in 1980 5.757 6.684 3.839 1.437 6.071 0.564
(0.943) (1.076) (1.698) (2.129) (1.941) (3.494)
Log Income 1980 -0.266 -0.351 -0.278 -0.21 -0.216 -0.254
(0.101) (0.108) (0.101) (0.228) (0.195) (0.189)
Log Population 1980 -0.007 -0.003 -0.005 -0.013 -0.046 -0.044
(0.013) (0.012) (0.013) (0.029) (0.022) (0.021)
Share of Population with BA in 1980 0.676 2.084
(0.499) (1.117)
Northeast Dummy 0.062 0.054 0.054 -0.029 -0.04 -0.063
(0.026) (0.019) (0.026) (0.058) (0.033) (0.035)
South Dummy 0.016 0.006 0.203
(0.026) (0.027) (0.059)
West Dummy 0.008 -0.011 0.316
(0.025) (0.028) (0.056)
Constant 2.941 3.729 3.026 2.431 2.73 3.045
(1.031) (1.123) (1.027) (2.327) (2.027) (1.96)
R-squared 0.417 0.700 0.431 0.443 0.263 0.338
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Change Income 1980-2000

Fitted values

Change Share of Skilled Workers
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Change in Income 1990-2000
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Change in 90/10 Ratio - 1980-20 ——— Fitted values
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Table 4

Change in Variance of Log Income Change in 90/10 Income Ratio

(€] (3) (3) 4
Share of Skilled Workers in 1980 1.158 1.224 1.088 1.351
(0.516) (0.941) (0.947) (1.729)
Variance of Log Income 1980 or 90/10 Income Ratio 1980 -0.139 -0.14 -0.455 -0.458
(0.206) (0.207) (0.157) (0.159)
Log Income 1980 0.05 0.051 0.077 0.079
(0.055) (0.056) (0.101) (0.103)
Log Population 1980 0.03 0.03 0.054 0.053
(0.008) (0.008) (0.013) (0.014)
Share of Population with BA in 1980 -0.023 -0.093
(0.276) (0.509)
Northeast Dummy 0.015 0.015 0.01 0.011
(0.014) (0.014) (0.025) (0.026)

South Dummy 0.033 0.033 0.069 0.07
(0.016) (0.017) (0.030) (0.032)

West Dummy 0.039 0.038 0.098 0.01
(0.015) (0.017) (0.028) (0.032)
Constant -0.859 -0.862 -0.842 -0.852
(0.564) (0.569) (1.04) (1.05)
R-squared 0.412 0.412 0.346 0.347
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Change in 90/10 Ratio - 1980-20 ——— Fitted values
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