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PRIVATE INVESTMENT IN A MINING EXPORT ECONOMY: A MODEL FOR PERU

Waldo Mendoza Bellido y Erika Collantes Goicochea

RESUMEN

En este documento se presenta un modelo tedrico acerca de la inversidn en el sector minero
y el sector vivienda. La demanda de inversidon en la mineria, una demanda derivada de la
produccidn minera, limitada por un factor de produccién no renovable, se financia a la tasa de
interés fijada por el mercado mundial. En el sector vivienda, el precio y el volumen de inversién

se determinan en el mercado local, por oferta y demanda.

El modelo muestra la fuerte dependencia de la inversién minera y de viviendas respecto a las
condiciones internacionales. Asi mismo, la existencia de un factor de produccién minero no
renovable implica que, con el transcurso del tiempo, si no se descubren nuevas minas, debe

reducirse la inversién en mineria y viviendas.

Palabras clave: Inversion en el sector minero, inversion en el sector viviendas, recursos no
renovables.
Cdédigos JEL: E22, L72, L74.

ABSTRACT

This paper presents a theoretical model about investment in the mining sector and the housing
sector. The demand for investment in mining, a demand derived from mining production,
limited by a non-renewable production factor, is financed at the interest rate fixed by the
world market. In the housing sector, the price and volume of investment are determined in

the local market, by supply and demand.

The model shows the strong dependence on mining investment and the housing of
international conditions. Likewise, the existence of a non-renewable mining production factor
implies that, with the passage of time, if new mines are not discovered, investment in mining
and housing should be reduced.

Keywords: Investment in the mining sector, investment in the housing sector, non-renewable

resources.
JEL Codes: E22, L72, L74.



PRIVATE INVESTMENT IN A MINING EXPORT ECONOMY: A MODEL FOR PERU

Waldo Mendoza Bellido y Erika Collantes Goicochea'

INTRODUCTION

Peru is a mining export economy in which minerals account for around 60% of all exports.
What are the determinants of private investment in a mining export economy that also has
a major housing construction industry? And what weight do international and domestic

factors have in its determination?

The central aim of this paper is to construct a theoretical model that answers these
guestions analytically. The model contains two types of investment: investment in the
mining sector, linked to the international market; and investment in the housing sector,

linked to the internal market.

Production in the mining sector, limited by a non-renewable natural resource with a fixed
period of depletion, is wholly destined for export at a price determined by international
demand. Investment demand in this sector is derived from mining production, financed at
the interest rate set by the international market. In the housing sector, the price and

volume of investment are determined in the local market, by supply and demand.

This paper is structured as follows. In the first section we present the theoretical model. In
the second section we perform some comparative statistical exercises to study the effect
that the change in international conditions and the process of depletion of a non-
renewable resource have on private investment. Finally, there is a third section of

conclusions.

! Professor and teaching assistant, respectively, of the Department of Economics at Pontificia
Universidad Catodlica del Perd (PUCP). This study has been financed by funds from the PUCP’s
Vice Rectorate for Research as part of the 2017 Annual Research Grant.
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1. THE MODEL

There are two types of investment in this economy. Investment in the mining sector,
connected to the external market; and investment in the housing sector, connected to the
internal market. In the model, the treatment of the two types of investment is asymmetric.
Mining investment is dominant: it affects, but is not affected by, what occurs in the housing

construction sector.

In the tradable sector of the economy, mining-sector production is entirely bound for
export at a price determined by international demand. Investment demand in this sector
is derived from mining production, financed at the interest rate set by the international
market. In the housing sector, the price and volume of investment are determined in the

local market, by supply and demand.

1.1 Mining investment

We assume a small open economy in the goods markets and in the financial markets. In
the goods market, mining production is wholly destined for export at a price given by the
world market; and in the financial market, there is external financing for investment in this

sector at the current international interest rate.

The mining export sector

Let us consider the following production function of a mining product, “processed ore” —
an adaptation of chapter 7.2 of Sorensen and Whitta-Jacobsen (2008), drawing on the

Solow model in the presence of a non-renewable production factor.
Y, = HKELPM ;a + B+y =1 (1)

In this equation, Y; is the volume of production of processed ore, H the complementary

public infrastructure for mining activity?, K; the stock of capital necessary for the export

2 In Jones (1997), chapter 7, it is shown how infrastructure, in its broadest expression, fosters the
productivity of the production factors. In this model we focus our attention on public
infrastructure. From there, it is inferred that there is complementarity between public and
private investment.



of ore, L; the labor employed in mining, and M, is the non-renewable production factor,

the “crude ore” used in the production process.

Given the presence of a non-renewable natural resource as a production factor, we must
propose an equation that models the use and the period of depletion of that resource.
Equation (2) establishes that at the beginning of the period t + 1, the stock of crude ore
(R¢+1) is equal to the stock existing in the previous period (R;), less the part used in the

production process during that period (M;). That is,

Riy1 =R — M, (2)

If it is assumed that a constant fraction § of the existing crude ore reserves is used in each

period, then,

That is,

Rip1 = (1= 8)R; (4)

Given this rule of crude ore extraction, the growth rate of the quantity of resources is
constant and equal to — §. This means that the stock of this resource has its own dynamic.
Based on an initial value of R, the stock of mineral resources evolves according to the

following formula,

R, = (1-06)'R, (5)

The mineral resource usage flow will therefore be given by,

M, = 8(1 = 8)'R, (6)

By replacing equation (6) in the production function (1), we arrive at the following

expression with the determinants of processed ore production in this economy.



Y, = HKZLP[5(1 - 8)'R,]Y (7)

All of the processed ore produced is exported. Since the context is a small open economy,

the product is sold at a price determined by international demand.

P =Py (8)

Investment in the mining sector

The mining company's profit in dollars is given by the difference between the income from
the sale of processed ore (P;Y) and the variable costs, which we limit to those arising from

the capital, financed entirely by external loans at the international interest rate r*. That is,
nm¥ =PY—-rK 9)

A mining company that seeks to maximize its profits must select the ideal level of
investment, such that the value of the marginal product of capital is equal to the

international interest rate. That is,
PY, =1" (10)
In turn, the marginal product of capital is obtained from equation (1) and is given by,

Where Y, = HKg‘LgMg = HK(‘,"Lg [6(1 — 8)'Ry]} is mining production in the initial
situation. Note that the extraction rule for the metal ore means that mining production

tends to zero (Y, — 0) as time tends to infinity (t = o).

In consequence, the desired or optimal capital stock (K?), that which maximizes the
mining company’s profits, is equal to,

_ PiaYy _ Pa’EaHKng[‘S(l—S)tRo]Z (12)

r* r*

KO



The capital stock desired by the company will be greater the higher the (initial) mining
production or the world price of mining exports, and the lower the international interest
rate. In turn, the initial production is a direct function of the available stock of mineral
resources. If no new mineral resources are discovered, the available stock of resources
declines period after period as it is used in the production process, due to which the mining

sector's demand for capital will also fall period after period.

But on the other hand, investment cannot instantly increase to close the gap between the
desired capital stock and the actual stock. There are adjustment costs that prevent this. A
linear version of the flexible accelerator model, from the same family as Hall and
Jorgenson's (1967) model, enables formulation of the speed at which companies adjust

capital stock to the desired stock over time.

Kt :Kt_1+£(KO_Kt_1);O<£< 1. (13)

In this equation, € is a parameter of the speed of adjustment, which indicates the extent
of the gap between optimal capital and existing capital(K° — K;_;) that the company

seeks to close in a given period.

Consequently, investment in the mining industry (I™) —that is, the change in the capital

stock in that industry— is determined by the following equation,

I =K — Ky =e(K° —K¢_q) (14)

By replacing (12) with (14), we arrive at the equation with the determinants of mining

investment, from the demand point of view.

M= [E ] (15)



Reordering this equation, we arrive at equation (16), which is the mining-investment

demand curve, represented by Figure 1.

« _  EPxaYyp
T IMieK,_ (16)
Figure 1
Mining investment demand
r1‘

ITT-:

As summarized in equation (17), the demand for investment in the mining industry is a
direct function of the speed of adjustment of the sector's capital stock to its optimal level,
the international price of mining exports, and the initial volume of mining production; and
an inverse function of the international interest rate and the capital stock from the
previous period. As we saw earlier, the initial mining production is a direct function of the
available stock of mineral resources, which tends to depletion as it is used in the

production process.

™ =1"(g, P, Yy, v", Ke_q1) (17)



For this export sector, given the presence of free movement of financial capital, the supply

of financing from investments is perfectly elastic to the international interest rate.

r'=rg (18)

Thus, the equilibrium in the mining investment market can be represented by Figure 2.

Figure 2
The mining investment market
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1.2 Investment in housing

For the non-tradable sector of the economy, we present a housing supply and demand
model based on that included in chapter 2.4 of Sorensen and Whitta-Jacobsen (2009). See
also chapter 5 of Mendoza (2018).

Housing supply

Let us consider the following production function of the housing construction firm.

I"=A4XF;0<p <1 (19)



In this expression, IVis a constructed housing unit, X is a compound production factor
(labor and construction materials), A is a constant that represents public infrastructure
(roads, motorways, other transportation routes) necessary for the construction of
housing3, and 8 expresses that the production of housing is subject to decreasing returns
to scale. To obtain the compound input, companies combine labor and building materials

in fixed proportions. Let us assume that the unit cost of the compound input is C".

If the price of the houses in local currency is PV, the construction firm’s profit (IT") is equal

to the difference between income from the sale of housing (P"1") and the total costs of

v\1/B
producing it (CVX). Moreover, taking into account, based on (19), that X = (IX) , we

obtain the following expression

v\ 1/B
nv=p'1V-c'x=prP"1"-¢cv <Z> (20)

A competitive construction firm will select the level of investment that allows it to

maximize its profits. From equation (20), it is inferred that the construction firm maximizes

74
profits when the price of the housing, (P"), equals the marginal cost of producing it (aaCIVX).

That is, when,

(21)

v _ cv Ilyl(l—ﬁ)/ﬁ

i

This is, also, in perfect competition, the supply curve of the housing construction firm

shown in Figure 3.

3 We are also assuming here that that there is complementarity between public and private
investment.



Figure 3
Housing investment supply

PV

jr!r’

L J

From this expression, by finding IV, the function showing the determinants of investment
in housing is obtained, from the supply side.
v1B8/1-B
vV _ - . = /(1_ ) 1/(1_ )
I _klcvl sk = pp/A=P p1/0-F (22)
Investment in construction is therefore a direct function of the relative price of houses in
terms of the unit cost of production, and of the public infrastructure stock. Note that the

. . PV s . . S
relative price —;, which links the housing market price to the cost of producing it, is similar
c

to Tobin's g which relates the market value or the stock-market value of a capital good
with the production cost of that capital good. Our housing construction investment model

therefore fits Tobin’s g theory.



Housing demand

On the demand side, we will assume that there is a typical consumer with a utility function
and a budget for purchasing non-durable consumer goods, for paying interest on a
mortgage loan, and for the depreciation costs of the housing acquired with the mortgage.

Part of consumer income is linked to mining activity*.

The utility function of these families is of the Cobb-Douglas type, which depends on the

housing trend (IV)® and the consumption of non-durable goods (C).

U= 0<n<1 (23)

To define the consumer’s budget constraints, let us suppose there is a representative
consumer who applies for a mortgage to acquire a quantity of housing IV at the unit price
PV, and that in each period she spends a fraction of the total value of the housing to pay
the mortgage interest () and to cover the housing depreciation costs, which is composed
of the costs of maintenance and repairs (). The total cost for the consumer of having a
house is therefore given by the financial cost (the payment of interest on the debt) and
the depreciation of the property; that is, (r + u)PVI", also known as the house’s usage
cost. If the consumer has a nominal income Y™ as a result of her labor, to which the mining
income is added, which is a fraction of the mining investment, eI™, does not save, and
consumes a quantityC of non-durable goods whose unit price is 1, then her budget

constraint is given by,

Y"+el™=C+ (r+pP"IY (24)

This income is associated with the institutional arrangement in Peru, in which half of the income
tax from mining activity is shared out as the canon minero among regional governments,
municipal governments and public universities.

Strictly speaking, the consumer obtains utility from the housing service, not from the quantity of
housing. We are assuming that the housing service is proportional to the quantity of housing.
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The consumer seeks to maximize her utility function (23), subject to her budget constraint,
equation (24). From this optimization procedure we obtain the consumer's demand for
housing, represented by equation (25) and Figure 4.

_ n(Y"+el™)

\%4
PV =ty (25)

Figure 4
Housing investment demand

pv

B.l‘

i

According to expression (25), the relationship between the price and the quantity of
housing demanded is inverse, while the relationship between family income and mining
investment is direct. Moreover, as the family acquires the housing with a mortgage and as
the housing is subject to a depreciation rate, the housing price is also inversely related to

the interest rate and the depreciation rate.

Determinants of housing investment

From the housing supply and demand equations —(21) and (25), respectively— we can
determine the equilibrium value of the housing volume and price. The equilibrium in the

housing market is shown in Figure 5.

11



n m ﬁ
v — p [ Z+el™)
v _ (€ nrermyth
P" = AP [ r+u ] 27)
Figure 5
The housing investment market
PY
F 9
ry
>V

Consequently, the equation (28) shows that investment in the non-tradable sector of the
economy is a direct function of the public infrastructure stock available to the construction
industry, consumer income, and mining investment; and an inverse function of the unit

cost of housing production, the mortgage interest rate, and the housing depreciation rate.

IV =1V(A, Y™ 1™, CY,r, 1) (28)
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2.  CHANGES IN THE INTERNATIONAL CONTEXT AND DEPLETION OF MINERAL
RESOURCES

In this section we will carry out comparative statistical exercises to evaluate the effects
that changes in the international economy (the rise in the world price of mining exports
and the rise in the international interest rate) and the depletion of the non-renewable

natural resource have on investment in mining and the housing sector.

2.1 Therise in the international price of mining exports

When the price of mining exports goes up, the value of the marginal product of capital
rises to beyond the international interest rate. This disequilibrium presents an opportunity
for mining producers to raise the capital stock desired by the company, produce more, and

thereby maximize profits.

However, adjustment costs apply. Thus, the desired capital stock is momentarily situated
above the capital stock from the previous period. Consequently, as per equation (13), in
the following periods the actual capital stock gradually approaches the desired stock until
both values are the same. The greater capital stock pushes down the marginal product of
capital, and thus equilibrium is restored between the value of the marginal product of
capital and the international interest rate. In the process, investment in mining will have

increased.

And what effect does the increase in the price of mining exports have on housing

investment?

The effect is indirect. A rise in the price of exports, as we have just seen, pushes up mining
investment. The increase in mining investment, due to the aforementioned mechanisms,
raises the income of consumers who demand housing. In this non-tradable sector of the

economy, the higher demand pushes up investment in housing®.

6 It also raises the price of housing, which is not the focus of our attention here.
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Figure 6 shows the effects of the increase in the price of mining exports. In Figure 6.a, there
is a rightward shift in the mining-investment demand curve, due to the rise in the world
export price; while Figure 6.b shows a rightward shift in the investment demand curve in

the housing sector, explained by greater investment in mining.

Figure 6
The effects of the increase in the price of exports

Figure 6.a Figure 6.b
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The mathematical response to the effect that the higher export price has on mining

investment is obtained from equation (15).

a YO

dIm =22 dp: > 0

The effects on investment in the housing sector are obtained from equation (26) and the

previous result.

am ee—2 yOdP A
ar’ = aggy [’ = (ﬁ)ﬁ[ ] >0

r+mwcv (r+mwcv
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2.2 Therise in the international interest rate

When the international interest rate goes up, the value of the marginal product of capital
stays below the new international interest rate. This situation prompts mining producers
to reduce the capital stock desired by the company to reduce mining production and keep

on maximizing profits under the new international conditions.

Since there are adjustment costs, the desired capital stock momentarily drops below the
capital stock from the previous period. In the following periods the actual capital stock
gradually approaches the desired stock until both values are the same. The lower capital
stock pushes up the marginal product of capital, and thus equality is restored between the
value of the marginal product and the international interest rate. Investment in mining will

have decreased.

And what effect does the rise in the international interest rate have on housing

investment?

As in the previous case, the effect is indirect. The rise in the international interest rate
causes mining investment to fall. The lower mining investment reduces the income from

consumers who demand housing. The lower demand pushes down investment in housing.

Figure 7 represents the effects of the rise in the international interest rate. Figure 7.a
records the effect of the rise in the international rate on mining investment as an upward
shift in the international-financing supply curve. Figure 7.b expresses the effect on
investment in the housing sector as a leftward shift in demand for housing investment,

due to lower investment in mining.

15



Figure 7
The effects of the increase in the international interest rate

Figure 7.a Figure 7.b
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In mathematical terms, the effects of the higher international interest rate on investment

in mining and housing is given by,

dIm = —¢ (‘j‘;"d <0
Px(ZYO
Vv B [_ear™ _ B (r*)2

2.3 The effects of the passage of time

What happens if time passes and no new mines are discovered?

For this exercise, it is important to recall the equation of mining production in the initial
situation, which is affected by the rule for extraction of the non-renewable natural
resource in which mining production tends to zero (Y, — 0) as time tends to infinity (t —

oo),
Yo = HKELEMY = HKZLE[5(1 — 6)'R,]Y

16



Thus, the passage of time, which we express as an increase in t, causes a decrease in Y;. In
turn, the initial fall in mining production causes a reduction in the marginal product of
capital in mining. As a result, the value of the marginal product of capital is situated below
the international interest rate, which causes a reduction in the capital stock desired by the

mining company.

As the capital adjustment is not immediate, the desired capital stock momentarily drops
below the capital stock from the previous period. In the following periods the actual capital
stock will fall and gradually approach the desired stock until both values are the same. The
lower capital stock pushes up the marginal product of capital, and thus equilibrium is
restored between the value of the marginal product and the international interest rate.

Investment in mining will have decreased.

The effect of the passage of time on investment in housing is also indirect. The fall in the
stock of the non-renewable resource causes mining investment to drop. The lower mining
investment reduces the income from consumers who demand housing. The lower demand

pushes down investment in housing.

Figure 8.a represents the passage of time as a leftward shift in the mining-investment
demand curve, due to the rise in t, while Figure 8.b shows the leftward shift in the housing-

investment demand curve, due to mining investment.

17



Figure 8
The effects of the passage of time on mining investment

Figure 8.a Figure 8.b
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In mathematical terms, the effect of the passage of time on mining investment and

investment in the housing sector is given by,

*

a Pla
dI™ = e 22 dYy = e = [In(1 - 8)[5(1 - 8) Ry 5y HKE LG dt < 0

dI¥ = A(B)*

carm 1P  4(8) es?Ta[ln(l—S)[6‘(1—5)tR0]ZyHK§‘Lg]dt d 0
(r+,u)CV] = A(B) (r+u)cv <

3.  CONCLUSIONS

We have presented a model to identify the determinants of investment in the mining and

housing sectors.

The model shows the strong dependence of investment in mining and construction on
international conditions. A favorable international environment, due to a rise in the price
in mining exports or a fall in the international interest rate, drives investment in mining

and the housing sector.

18
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Moreover, according to the model, the existence of a non-renewable mining production
factor means that if no new mines are discovered over time, then investment in mining

and in housing must decrease.

Finally, in the model there is asymmetry between the two types of investment. Mining

investment affects, but is not affected by, what goes on in the housing construction sector.

19



REFERENCES

Hall, R. and Jorgenson
1967 Tax policy and Investment Behavior, American Economic Review, Vol. 3, No. 57,
pp. 391-414.

Jones, Charles
1997 Introduction to Economic Growth. W.W. Norton Company. New York.

Mendoza, Waldo

2018 Macroeconomia Intermedia para América Latina. Tercera edicion actualizada y
aumentada. Fondo Editorial de la Pontificia Universidad Catdlica del Peru
(PUCP), Lima.

Sorensen, P.y H. Whitta-Jacobsen
2008 Introduccion a la Macroeconomia Avanzada. Volumen I: Crecimiento Econdmico.
Madrid: McGraw-Hill.

Sorensen, P.y H. Whitta-Jacobsen

2009 Introduccion a la Macroeconomia Avanzada. Volumen |lI: Ciclos Econémicos.
Madrid: McGraw-Hill.

20



ULTIMAS PUBLICACIONES DE LOS PROFESORES
DEL DEPARTAMENTO DE ECONOMIA

= [jbros

Patricia Benavente, José Escaffi, José Tavara y Alonso Segura
2017 Las Alianzas Publico-Privadas (APP) en el Peru: Beneficios y Riesgos

Waldo Mendoza
2017 Macroeconomia Intermedia para América Latina. Tercera edicion actualizada y
Aumentada.

César Guadalupe, Juan Ledn, José S. Rodriguez y Silvana Vargas
2017 Estado de la educacidn en el Peru, Andlisis y perspectivas de la educacion.

Adolfo Figueroa
2017 Economics of the Anthropocene Age. Palgrave Macmillan.

Adolfo Figueroa y Richard Web
2017 Distribucién del ingreso en el Peru. Lima, Instituto de Estudios Peruanos.

Alfredo Dammert y Raul Garcia
2017 Economia de la energia. Lima, Fondo Editorial, Pontificia Universidad Catdlica del
Peru.

Mario D. Tello
2017 La productividad total de factores agregada en el Perd. Nacional y Departamental.
Lima, Instituto Nacional de Estadistica e Informatica.

Félix Jiménez
2017 \Veinticinco afios de modernizacion neocolonial: Criticas de las politicas neoliberales
en el Peru. Lima, Instituto de Estudios Peruanos.

Carlos Contreras y Elizabeth Hernandez (editores)
2017 Historia econdmica del norte peruano. Seforios, haciendas y minas en el espacio
regional. Lima, Banco Central de Reserva del Peru e Instituto de Estudios Peruanos.

José Rodriguez y Pedro Francke (editores)
2017 Exclusion e inclusion social en el Peru. Logros y desafios para el desarrollo. Lima,
Fondo Editorial, Pontificia Universidad Catdlica del Peru.

Ivan Rivera
2017 Principios de Macroeconomia. Un enfoque de sentido comun. Lima, Fondo Editorial,
Pontificia Universidad Catdlica del Peru.


http://departamento.pucp.edu.pe/economia/libro/las-alianzas-publico-privadas-app-en-el-peru-beneficios-y-riesgos/
http://departamento.pucp.edu.pe/economia/libro/8129/

Ismael Mufioz, Marcial Blondet y Gonzalo Gamio (Editores).

2017  Ftica, agencia y desarrollo humano. V Conferencia de la Asociacién Latinoamericana
y del Caribe para el Desarrollo Humano y el Enfoque de Capacidades. Lima, Fondo
Editorial, Pontificia Universidad Catélica del Peru.

Waldo Mendoza y Janneth Leyva
2017 La economia del VRAEM. Diagndsticos y opciones de politica. Lima, USAID-CIES.

Félix Jiménez
2017 Macroeconomia. Enfoques y modelos. Lima, Editorial Macro.

= Documentos de Trabajo

No. 458 “Dependencias diversas: Los resultados econdmicos espacialmente
diferenciados del desarrollo basado en recursos en el Pert 2001-2015”. José
Carlos Orihuela y Victor Gamarra Echenique. Abril, 2018.

No. 457 “Dindmica de inversidn y competencia en generacién eléctrica en un escenario
de liberalizacién en el Perd: La importancia de los contratos de largo plazo”.
Arnold Rivasplata R. y Raul Garcia C. Abril, 2018.

No. 456 “Opportunism and Third-Party Influence on Long-Term Public Contracts”.
Gonzalo Ruiz D. Abril, 2018.

No. 455 “Mercado de trabajo doméstico en los inicios de la Republica: 1876 — 1940”.
Cecilia Garavito. Abril, 2018.

No. 454 “Capacidad productiva, cambio técnico y productividad: Estimaciones
alternativas del producto de largo plazo”. Félix Jiménez. Marzo, 2018.

No. 453 “Determinantes del poder de mercado en el sector regulado de las
Microfinanzas Peruanas”. Giovanna Aguilar y Jhonatan Portilla. Marzo, 2018.

No. 452 “Inmigracion masiva, salarios reales y empleo: un modelo keynesiano”. Oscar
Dancourt. Febrero, 2018.

No. 451 “Dimensiones espaciales del crimen en Lima Metropolitana”. Javier Herrera
Zuiiga y Carmen Armas Montalvo. Febrero, 2018.

No. 450 “:Qué hubiera pasado en 2014-2016 si..? Un modelo macroeconométrico para
el Perd”. Rodolfo Cermefio, Oscar Dancourt, Gustavo Ganiko y Waldo Mendoza.
Enero, 2018.

No. 449 “Derecho a la salud, cancer y politica fiscal en el Perd”. Pedro Francke. Enero,
2018.
No. 448 “Effect of the Juntos social program on female labor supply in Peru “. Luis Garcia

y Erika Collantes, Diciembre, 2017.



No. 447 “El derecho a la educacioén intercultural bilinglie y la politica fiscal en Perd”. Luis
Garcia y Erika Collantes, Noviembre, 2017.

No. 446 “Cambio técnico en el sector regulado de la microfinanzas peruanas: 2003-
2015”. Giovanna Aguilar y Jhonatan Portilla. Octubre, 2017.

No. 445 “Teaching Modern Macroeconomics in the Mundell-Fleming Language: The IS-
MR-UIP-AD-AS Model”. Waldo Mendoza Bellido. Setiembre, 2017.

No. 444 “La experiencia de la Banca de Desarrollo en el Perd: 1990-2015”. Oscar
Dancourt Masias y Renzo Jiménez Sotelo. Agosto, 2017.

No. 443 “Teaching Modern Macroeconomics in the Traditional Language: The IS-MR-
AD-AS Model”. Waldo Mendoza Bellido. Julio, 2017.

No. 442 “Has the Gender Wage Gap been Reduced during the ‘Peruvian Growth
Miracle?’ A Distributional Approach”. Juan Manuel del Pozo Segura. Julio, 2017.

No. 441 “Crecimiento y desindustrializacién prematura en Perud. Un andlisis Kaldoriano”.
Félix Jiménez. Junio, 2017.

= Materiales de Ensefianza

No. 3 “Economia Publica”. Roxana Barrantes, Silvana Manrique y Carla Glave. Marzo,
2018.

No. 2 “Macroeconomia: Enfoques y modelos. Ejercicios resueltos”. Felix Jiménez.
Marzo, 2016.

No. 1 “Introduccion a la teoria del Equilibrio General”. Alejandro Lugon. Octubre,
2015.

Departamento de Economia - Pontificia Universidad Catdlica del Peru
Av. Universitaria 1801, Lima 32 — Peru.
Telf. 626-2000 anexos 4950 - 4951
http://departamento.pucp.edu.pe/economia/



	DDD460-caratula
	DDD460-Segunda hoja
	DDD460-Contratapa
	DDD460-Abstract
	DDD460-SoloTexto
	DDD460-ultimas publicaciones

