CHAPTER 13 ARBITRAGE PRICING THEORY AND INTERTEMPORAL CAPM
1.
An arbitrage opportunity exists if it is possible to generate a positive return on an investment position which has no risk and in which no funds are invested. If the market is efficient, then for each level of risk there should be only one unique return. Further, for zero investment and zero risk there should be zero return (no free lunches). Information about such an opportunity would cause someone to take advantage of it, thereby, causing the opportunity or mispricing to disappear returning the market to its efficient state.
2. 
a.



b.
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c.
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This is a good invesment.
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We have the opportunity to sell investment B short and use the funds to purchase investment A.

3.
CAPM





Ri = Rf + β(RM − Rf)


APT





Ri = Ei + b1F1
where F1 is the expected risk premium on the market


if Ei = Rf and F1 = (RM − Rf)
   then b1 = β
and the APT is consistent with the CAPM. In fact, the APT is usually viewed as a more general case of the CAPM.

4.
From a theoretical perspective, the APT is a more general theory based upon fewer assumptions than the CAPM.

From an empirical viewpoint, since we have no knowledge of the factors that are being priced by the APT, it is extremely difficult to test, whereas the CAPM is driven by the market return.
5.

a.
b1, XYZ, b2, XYZ, and b3, XYZ are the factor loadings that quantify the sensitivity of the return of XYZ’s stock to the moments of factors 1, 2, and 3.
b.
E(R XYZ) = λ0 + b1, XYZλ1 + b2, XYZλ2 + b3, XYZλ3
= .04 + (.4)(.05) + (1.4)(.06) + (.9)(.02)
= .04 + .02 + .084 + .018

= .162

6.
Due to complete resource limitations, it is not possible to factor analyze all asset returns simultaneously. Using the Rose and Roll approach, we are unable to compare the return-generating process across groups. This results from the complexity that factors in different groups might not lie in the same dimensionality.

Using the small sample approach, we are able to compare factors across groups, however, because only a relatively small number of asset returns are used in the factor estimation procedure, the statistical problem of inefficient estimation is present.

Using the portfolio approach overcomes the inefficient estimation problem but introduces another problem. As the number of assets in a portfolio increases, the portfolio returns tend to reflect a single factor model even with a multi-factor model is true.

7.


a.
RA = .09 = λ0 + .2λ1 
RB = .12 = λ0 + 1.2λ1 

Subtract B from A gives
−.03 = 0 + −1λ1
.03 = λ1
plug this into RA
.09 = λ0 + .2(.03)

.09 − .006 = λ0
.084 = λ0
Ri = λ0 + biλi = .084 + bi (.03) = .084 + .03bi
b.
Rc = .084 + .03(1.5) = .129
you should earn 12.9% on C, but it returns 5%; hence, it is overvalued.

Strategy:

1. Sell asset C short

2. Buy either asset A or B

3. Invest the reminder in T Bills

thereby generating a positive return with no risk and no investment. 

8.


a.
8 = λ0 +1λ1 + .3λ2       (1)

12 = λ0 + 1.5λ1 +.4λ2      (2)


17 = λ0 + 1.7λ1 – 1λ2      (3)
Subtract 1 from 2

4 = 0λ0 + .5λ1 + .1λ2    


4 = .5λ1 +.1λ2    multiply by 5 →20 = 2.5λ1 + .5λ2 

Subtract 2 from 3


5 = 0λ0 + .2λ1 – .5λ2    


5 = .2λ1 – .5λ2  →   5 = .2λ1 – .5λ2  







add these together








25 = 2.7λ1 + 0λ2






    9.26 = λ1



plug λ1 = 9.26 into 5 = .2λ1 – .5λ2

5 = .2(9.2) – .5λ2

5 = 1.84 – .5λ2


3.16/–.5 = λ2



   –6.32 = λ2



plug λ1 and λ2 into 8 = λ0 +1λ1 + .3λ2

8 = λ0 + (9.26) + .3(–6.32)

8 – 9.26 + 1.869 = λ0


   .636 = λ0






Ei = .636 + 9.26bi1 – 6.32bi2
b.
EZ = .636 + 9.26bi1 – 6.32bi2



  = .636 + 9.26(.5) – 6.32(–.4)




      = .636 + 4.63 + 2.528
       EZ = 7.749  ↑  E(RZ) = 20% 

This is an undervalued security (it is a good investment), therefore, you should buy it.
9.
Lloyd and Lee use an econometric procedure called a block recursive system to reformulate ate Sharpe's single index model. The procedure works by placing securities into groups or blocks. The block recursive system allows the system to incorporate simultaneously into the system with a large number of securities without creating the tremendous estimation difficulties associated with a lull simultaneous equation system.
10.
Bower, et al, (1984) and Bubnys and Lee (1990) used APT to determine the cost of capital for electric utility companies. The approach is to estimate the equllibrium return for a company using APT and to use these esyimates in cost of capital estimates.
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