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II. PROBLEM

Answer within the space provided. Your answers must be accompanied with clear
explanations. Graphs and equations without explanations will not get you far.

1. Technological progress and economic growth (40 points)
Suppose that the national output of an economy is given by the following function:

Y = AK®L'"* = K*(eL)'™®

where the variables are as defined in class and e = AT-a. (The time subscripts have been removed
for clarity.) The total investment and depreciation levels are given by I = ~Y and D = 0K
respectively, with v € (0,1) and § € (0,1). Population (L) and total factor productivity (A) grow

at constant rates n and A respectively. Let eL denote the total quantity of “effective workers”
available in this economy.

a) (15) Derive an expression for the steady— tate output per effective worke
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c) (15 points) Suppose that in 1950, productivity growth jumps from é; to é;, with é, < és.
Assuming that the economy was in steady-state before 1950, show and explain graphically how the
output per worker will change over time after 1950. (You need draw only one graph plotting output

per worker against time.)
r
')

B > e
dﬁéf’ﬁﬂ /¢m, ety . | //
A //&") Lot :

e/ ST —

0/ 2 , o /45 e
ngféﬁp 7780, o

% idy/s P/, 25 a4

=

g
M‘/A‘ﬂ/ s 82 AT S 4 R
NE Appres o A %) e

7 ot by 2o il

AR FKlr oA Al

4 e ,f=/?5\ﬂ, ‘ e 2!
L &S ‘//4' £l Pt o e, . _
g bl gloe 0 e, .
7

- 5 a7/
A2 1”// Lt N o f A
/
']

7
7 ¢ 7
J e,




6

2. (30 points) Population growth and economic growth

Consider the Solow model with population growth, as studied in class. Assume that population
can grow at two different rates: n; and mns, where n; > ny. The population growth rate depends
on the level of output per capita (and therefore the level of capital per capita). Specifically,
population grows at (high) rate n; when k < k and at (low) rate no when k > k. We assume that
(n1+68)k > vf(k) and (nz +6)k < vf(k). Using a graphical analysis, explain why this model leads
to bleak predictions regarding the problem of high population growth in poor countries.

Answer: (SEE ACCOMPANYING GRAPHIC.) IN THIS PROBLEM, THE POPULATION GROWTH
RATE IS endogenous, 1.E. IT DEPENDS ON THE INCOME PER WORKER. MORE SPECIFICALLY, THE
LINE (n + )k IS GIVEN BY (nj + 6)k WHEN INCOME PER CAPITA IS BELOW f(k), AND GIVEN BY
(n2 + 8)k WHEN INCOME PER CAPITA IS ABOVE f(k). NOTE THAT WITH ny < n;, WE SIMPLY
REPRESENT THE FACT THAT POPULATION GROWTH DECREASES WITH INCOME.

THERE ARE TWO POSSIBLE STEADY-STATE EQUILIBRIA: ONE AT k' WITH A LOW INCOME PER
CAPITA; THE OTHER AT k5° WITH A HIGH INCOME PER CAPITA. THIS IS ANOTHER INSTANCE OF
A development trap: A COUNTRY THAT STARTS OFF POOR HAS A HIGHER POPULATION GROWTH
AND THEREFORE STAYS POOR BECAUSE OF THE capital dilution EFFECT. A COUNTRY THAT STARTS
OFF RICH STAYS RICH BECAUSE OF ITS LOWER POPULATION GROWTH. IN ORDER TO SUSTAINABLY
IMPROVE THE STANDARDS OF LIVING IN THE POOR COUNTRY, WE WOULD NEED TO FIND A WAY
TO MAKE ITS CAPITAL STOCK JUMP ABOVE THE THRESHOLD k FOR A WHILE, SAY WITH OUTSIDE

DEVELOPMENT AID OR FOREIGN INVESTMENT.






