Economics 100b, Fall 2005
Sample Midterm Questions
Chapter 6

1. Define (1) nonrivalry and (2) increasing returns to scale in production. Explain how
the nonrivalry of ideas relates to increasing returns to scale in production.

Answer: Something is called nonrivalrous if the use of it by one person does not
reduce the ability of another person to use it. Increasing returns to scale in production
refers to the property of the production function that, when inputs are increased by some
factor, output increases by more than that factor. To see the relationship between the
nonrivalry of ideas and increasing returns to scale, notice that in the standard constant
returns to scale production function, Y = F(K,L) = AK'Y3L?/3 output can be doubled
by doubling the physical inputs (K and L) while keeping the stock of ideas (A) constant.
When physical inputs and ideas are doubled, we see that output will more than double.
Intuitively, doubling only the number of workers and machines will lead to double the
output; doubling the number of workers and machines and the knowledge of how to use
workers and machines will more than double output.

2. Define a balanced growth path. How does a balanced growth path differ from a
steady state?

Answer: A balanced growth path is a period when all of the endogenous variables
growth at a constant rate. A steady state refers to a period when the growth rate of an
endogenous variable is zero. The Romer model exhibits a balanced growth path while the
Solow model exhibits a steady state.

3. Explain the difference between a “level effect" and a “growth effect."

Answer: A level effect refers to the impact that a parameter or exogenous variable
has on the level of per capita income. A growth effect refers to the impact that a parameter
or exogenous variable has on the growth rate of per capita income. In particular, a change
in some parameters or exogenous variables may lead to an increase in the level of per capita
income without leading to an increase in the growth rate of per capita income.

4. Idea Driven Growth with 2 Countries.

Consider a world with two countries, the USA and Ethiopia. Both countries have
researchers that produce ideas. Since ideas are nonrivalrous, all of the ideas produced can
be freely used by either country.

The economies of both countries are described by the following equations
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Output Production Functions | Y,U54 = AVertd[Ds4 [y Bih — Aorld [ Lih
Idea Production Function AAVorld = g A erld(LUSA 4 [Eh) - AWerld ()
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(a) What is the growth of per capita output for each country?
Answer: Using the output production function and the research population

equation, we can write output per capita for the USA as follows
UsA Y

_ Y;USA AWorld L AWorld (1 — F]SA)NUSA

Ye o = Nusa = NUSA = NUSA

— A]I;Vorld(l o lT]SA).

Similarly, we can get the equation for output per capita in Ethiopia as yZt" = A}Vertd(1 —
B, Since [V94 and [F*" are constants, these equations tell us that the growth rate of
output per capita in each country will be equal to the growth rate of ideas in the world.
Therefore, each country will have the same rate of growth which we can denote by g%,
To solve for ¢'/°"'® we can use the idea production function and the research population
equations as follows
World __ AAY ot G(LUSA 4 [Bthy = 5(JUSANUSA 4 [Bth [y Ethy
: .

9ga - AWorld =
t

(b) Suppose that you are given the following parameter values

Parameter | Value

Ag[/orld 9
[UsAa 5

[Eth .25

NUSA 400

NEth 200
= T

v 10000

Write a formula for computing per capita output for time ¢ for each country. On

a single graph, sketch a plot of per capita output against time for both countries. Put per
capita output on the vertical axis, and use a ratio scale for per capita output.

Answer: From part (a), we have yU94 = AVorld(1 — [VS4) "and we know that

AWorld — AWorld(1 4 gWerld)t "gq after substituting, we get y754 = (1—.5)(2)(1+¢'Vorid)t =

(1+gW°”d) Similarly for Ethiopia, yZt" = (1—(Fth) AWVerld(1 4 gl orld)t = (1.5)(1+g%Wortd)t,

Additionally, we can compute g% "¢ as follows
1 250
World __ ~(JUSANUSA | JEth £7Eth
VAN [ N —_— 4 .25)(2 = —— = .025.
gierts = of + ) = 7oo5[(5)(400) + (:25)(200)] = oo = 025

Therefore, we have

yU54 = (1.025)°
yE™h = (1.5)(1.025)".

World USA Eth

Since g}y is constant, the plots of y;’°* and y;**" using a ratio scale, we will be linear.
Notice that Ethiopia will have higher levels of output per capita. Intuitively, Ethiopia
is able to have higher levels of output per capita since they can devote their workers to
producing goods and still use the ideas produced by the USA. The following figure plots
per capita output for both countries over time using a ratio scale.
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(¢) Suppose now that Ethiopia devoted all of it workers to producing output so
that (P = 0. Write a formula for computing per capita output in Ethiopia for time ¢.
On a new graph, sketch a plot of per capita output against time for just Ethiopia when
[Fth = 25 and when [7*" = 0. How do the results compare when [P*" = 25 versus [F*" = (?
Does Ethiopia still have a positive growth rate even though no one in Ethiopia is producing
ideas? Explain.

Answer: When [P = 0, we have yFth = (1 — [Fth)AWVortd(1 4 glWorld)t —
2(1 + g}gVorld)t an_d gK/orld — @(Z—USANUSA 4 Z_EthNEth) — ﬁ[(5)(400)] — % = 02.
Therefore, when [Z" = 0, we have y”'" = 2(1.02)!. We see that Ethiopia still has positive
growth even though no Ethiopians produce ideas because Ethiopia can take advantage of
the ideas produced by the USA. Further, notice that yZ* = 2 when [P"" = 0 which is
higher than yZ* when [F*" = 25 since more workers are producing output. Nevertheless,
the growth rate for both countries is lower when [#*" = 0 since less ideas are being produced
in the world. Even though Ethiopia starts out better when IZ** = 0, levels of income in the
future will be lower than when [#*" = 25 because of the lower growth rate. The following

figure plots output per capita for Ethiopia using a ratio scale when [F* = 25 and when
1Fth = 0.
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