
17 Investment

The q theory illustrated by housing investment (Sørensen and Whitta-Jacobsen)

Asset pricing, consumption and savings, and Tobin�s q during the subprime
�nancial crisis.

The housing market, portfolio allocation and exposure to risk in Norway.



Housing investment

There is close relationship between asset price �uctuations and output �uctu-
ations, and a clear tendency for asset price movements to lead movements in
output. In increase in stock prices or housing prices will trigger an increase in
economic activity, whereas a signi�cant drop in asset prices may be a signal of
economic downturn.



Housing supply - the production function

The construction of new housing is given by

IH = AX�

where X is a composite input factor, 0 < � < 1 (diminishing returns to scale),
and A is a constant. Each unit of the composite input factor consists of a units
of labor (L) and b units of building materials (Q)

L = aX; Q = bX

If W is the wage rate and pQ is the price of materials, it follows that the price
P of a unit of the composite input X is equal to

P = aW + bpQ



Housing supply - construction �rm pro�ts

We will refer to P as �the construction cost index�. If pH is the market price
of a unit of housing, then sales revenue of the representative construction �rm
will be pHIH , and it�s pro�ts will be

� = pHIH � PX
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Taking the housing price and the input price as given, the construction �rm
chooses its level of investment by maximizing its pro�ts.



Housing supply - optimal investment

The �rst order condition for pro�t maximization, @�=@IH = 0, implies

pH � P
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This condition can be rewritten to yield an expression for optimal investment

IH = k
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where k = �
�
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1�� . This is the supply curve for the construction sector.

The relative price variable
�
pH

P

�
is an analogue to Tobin�s q.



Housing demand - user cost

Consider a representative consumer who has borrowed to aquire a housing
stock H at the market price pH per unit housing. The consumer�s user cost
of housing consumption will be�

r + � ��pH
�
pHH

where r is the interest rate on mortgage debt (or opportunity cost), and � is
the amount used on maintenance and repair of the housing value, and �pH

is expected house price appreciation/depreciation. If the consumer expects the
market price of housing to increase, it will take a smaller spending on repairs
to maintain the value of the house.



Housing demand - utility from housing

The consumer derives utility from both housing (services) and other non-durable
consumption

U = H�C1��

and seeks to miximize this utility subject to the budget constraint

C +
�
r + � ��pH

�
pHH = Y

where we have set the price of non-durables equal to 1. Inserting the budget
constraint into the utility function we get

U = H�
�
Y �

�
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Housing demand - optimal consumption

Maximizing the utility function with respect to housing, @U=@H = 0, gives
the following �rst order condition

@U

@H
� cH@U

@C
= 0
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�
Y � cHH

�1�� � cH (1� �)H� �Y � cHH��� = 0

where cH =
�
r + � ��pH

�
pH is the marginal user cost. In optimum, the

marginal rate of substitution between housing and other consumption should
equal the realtive price of housing

@U=@H

@U=@C
=

�
r + � ��pH

�
pH

1



Housing demand

Solving the �rst order condition with respect to H gives us the following con-
sumer demand for housing

H =
�Y�

r + � ��pH
�
pH

Demand for housing increases with higher income, lower interest rates, and
higher exepected house price appreciation. Since the supply of housing is �xed
in the short run, we get the market clearing price for houses as

pH =
�Y�

r + � ��pH
�
H



Housing investment with the market price

Inserting the demand driven market price into the investment function yields

IH = k
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or more generally

IH = h
�
Y;H; P; r + � ��pH

�
Housing investment is increasing in income, and exepected house price appreci-
ation. Investment responds negatively to interest rates, construction costs and
the size of the housing stock.



The subprime �nancial crisis
US housing prices peaked in early 2006, started to decline in 2006 and 2007.
On December 30, 2008 the Case-Shiller home price index reported its largest
price drop in its history.

Increased foreclosure rates in 2006�2007 among U.S. homeowners led to a
crisis in August 2008 for the subprime, collateralized debt obligation (CDO),
mortgage, credit, hedge fund, and foreign bank markets.

The subprime �nancial crisis began slowly in the �rst and second quarters of
2007 and continued to escalate through 2008. On February 8, 2007, HSBC,
the world�s third largest bank at the time, signi�cantly increased its provision
for loan losses due to U.S. mortgage loan exposure. The pinnacle of the cri-
sis occurred September 2008 when Fannie Mae and Freddie Mac were taken
into conservatorship, Lehman Brothers failed, and AIG was bailed out by the
government.



US housing prices



Causing the crisis: low risk premium

Combination of low interest rates (dot.com + 9.11 + current account de�cit)
and underpricing of risk:

Vt =
1X
s=t

Des

(1 + �r + ")s�t+1

i.e. stock values were overvalued. Table shows " = E (r)� �r :



Causing the crisis: bad loans

Low interest rates and easy credit encouraged borrowing. Remember that

u0 (Ct+1)
u0 (Ct)

=
�
1 + �

1 + r

�

If r < � then u
0(Ct+1)
u0(Ct)

> 1 :

u0 (Ct+1) > u0 (Ct)

Ct+1 < Ct

i.e. higher consumption today. Increasingly complex and opaque (non-transparent)
�nancial products (CDOs and MBSs) + increasing role played by investment
banks and hedge funds + sub-prime mortgages. Sub-prime: loans to NINJAs
(no income, job, or assets). Credit rating agencies failed to accurately price the
risk involved with mortgage-related products (especially sub-prime).



Risk premium in the US

" - whole line and "=�r - dotted line
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Predicting the crisis

"economists mostly failed to predict the worst international economic crisis
since the Great Depression of the 1930s."

Whithin mainstream �nancial economics, most believe that �nancial crises are
simply unpredicatable, following Fama�s e¢ cient market hypothesis and the
random walk hypothesis, which state respectively that markets contain all pos-
sible information about future movements

E [Vt+1] = Vt

and that the movements of �nancial prices are random and unpredictable

Vt+1 = Vt + ut

(where ut is an expectation/forecast error).



Consequences for the real economy

Tobins q is the ratio of the share price to the replacement cost of installed
capital

q =
Vt

Kt
=
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Because part of the numerator in Tobin�s q is the market value of equity, this
measure moves with the stock market so a run-up in Tobin�s q partly re�ects
the high prices of stocks relative to other investments. Allowing for these
�nancial market expectations in investment decisions in a consistent manner
is the main advantage of the q-approach. However, Tobin�s q may not be a
valid measure occurs when investors underestimate risk, and the markets do
not properly discount the expected future cash �ow. Tobin�s q would then be
measured too high. "Irrational exuberance" seems to explain much, but not all
of the increase in Tobin�s q prior to the �nancial crisis.



Tobin�s q in the banking sector



q�s deviation from unity

Because the actual capital stock adjusts slowly, prices of capital goods and
the market�s valuation of existing assets can diverge signi�cantly for extended
periods. In equilibrium, the market value of existing assets should equal the
current cost of new capital goods, i.e. Tobin�s q should be unity. If q exceeds
unity there is a clear incentive to invest. For example, For example, a Tobin�s q
of 1.2 would imply that a �rm that spends 100 on new investment increases its
market value by 120. Given declining marginal productivity, investment reduces
the return on the capital over time. Firms will continue to invest until Tobin�s
q has returned to unity.

It =
1

a
(qt � 1)



Norwegian housing prices



Households�portfolio allocation in Norway



Increasing interest rates?

Consumption theory predicts that optimal consumption should be equal to the
annuitized value of total lifetime resources

C� =
1

T

0@A0 + T�1X
t=0

Yt

(1 + r)t

1A = Y P
and will use savings to smooth consumption over time. However, if household
are credit constrained or otherwize unable to smooth consumption

C +
�
r + � ��pH

�
pHH = Y

then higher interest rates and/or a decline i housing prices will increase the user
cost of housing and crowd out other consumption. Thus we will get a decline in
overall demand, in addition to the decline in investment following an increase
in interest rates.


