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I. Accidents, Disasters, Loss in Wealth and the Impact on Consumer Demand

A series of crashes, considered by some observers as a string of bad luck, afflicted US Air, with perhaps the worst occurring on approach to Pittsburgh in late summer 1994. The cause of that crash is still a mystery. Earlier, the crash in Lockerbie, Scotland, caused by a bomb, affected Pan American. In Fall 1994, the crash of an American Eagle turboprop in Indiana raised concerns about the safety of travel on commuter flights. Most recently, the crash of TWA flight 800 off Long Island precipitated the most expensive investigation in history, with no definitive answers about cause. 


In an article in the American Economic Review,  78(5), Dec. 1988, Severin Borenstein and Martin Zimmerman applied the capital asset pricing model(CAPM) to an analysis of “Market Incentives for Safe Commercial Airline Operation”, pp. 913-935. There is a discussion or synopsis in Eric Solberg, Microeconomics for Business Decisions(1992), Heath, pp. 268-269.


Their approach is to use “event analysis”, similar or equivalent to intervention analysis, to estimate the impact of an event, such as a crash, on the residuals from a returns generating process, applying the CAPM.


 By way of review, recall from Lecture 1 or from Investments, 4th ed.(1990), Prentice Hall, by William Sharpe and Gordon Alexander, the returns generating process for security i is:



ri(t) - rf(t) = i + i{rM(t) - rf(t)} + ei(t),

where ei(t) is an error process with expected value of zero at any time t. The parameter, i, is a measure of whether security i is in disequilibrium. Note that taking expectations of the returns generating process, if i is zero then we recover the security market line:

 

E[ri(t)] - rf(t) = i + i{E[rM(t)] - rf(t)} ,

_____________________________________________________________


A.Data: Market Returns and the Risk Free Rate  


Ernst Berndt, in the Practice of Econometrics (1990), Addison Wesley, provides monthly data on market returns and security returns from the Center for Research on Security Prices(CRSP). The rate of return on an investment, r, is:



r = [ p(t) + d - p(t-1)]/p(t-1)

where p(t) is the price of the security and d is the dividend for the time period. Note that



r = ∆p(t)/p(t-1) + d/p(t-1) ~ ∆lnp(t) + d/p(t-1)


It is desirable to use returns, but substituting in the characteristic line and solving for percentage changes in price:

∆lnpi (t)+ di /pi (t) - rf = i + i [∆lnpm (t)+dm /pm (t)- rf]+ ei 
so that the percentage or fractional changes in the price of a security can be related to the percentage or fractional changes in a market index:

∆lnpi (t)= i +(1-i)rf + i ∆lnpm (t)+{ei - di /pi (t)+i dm /pm (t)}

where the expression in the curly brackets, ei - di /pi (t) + 

i dm /pm (t), is the residual for this regression. If the rate of security dividend,  di /pi (t) ,  or the rate of market dividend, dm /pm (t) is correlated with the explanatory variable, the change in the natural logarithm of the market index, then the estimate of the slope i  will be biased and inconsistent.


Berndt provides monthly data from January 1978 through December 1987 for the return on thirty day U.S. Treasury bills, which he labels RKFREE, and the return for a value weighted composite of all the stocks on the New York and American exchanges, which he labels MARKET. Note that these are monthly fractional returns not annual percentage rates, so there is a difference in scale of approximately 1200. Following is a plot of the monthly fractional return for thirty day treasury bills and the annual rate of return for 91 day Treasury Bills using a dual scale.

____________________________________________________________
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_____________________________________________________________


Following is a plot of the monthly fractional return for 30 day Treasury bills, RKFREE or RISKFREE, and the monthly fractional return for the exchanges, MARKET. 

B. Pan American Airways


Berndt also provides monthly returns for the airlines stock, Pan American Airways, which he labels PANAM. The risk free rate is subtracted from the monthly return for PANAM to yield PANAMNET, as well as from the monthly return for MARKET to yield MARKETNT. A scatter plot of PANAMNET against MARKETNT follows, with the estimated regression line representing the returns generating process for PANAM.
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The estimated regression is:



PANAMNET = .00135 + 0.490 MARKETNT

with a standard error on the intercept of .0083 and a standard error on the slope of 0.121. Hence is not significantly different from zero and is significantly less than one. The R2 is 0.12 and the Durbin-Watson statistic is 1.99. Only 12 percent of the variance in the return to PANAM is systematic. Most of the risk is security specific. A plot of actual, fitted and the residual for PANAMNET follows:

___________________________________________________________
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___________________________________________________________

The residuals are white with a Q-Sum statistic of 9.2 for 12 lags. The mean monthly return for the market net of risk was .00715 or about 8.6 % on an annual basis. The corresponding figures for PANAM were .00485 or 5.8 %. Flight 103 crashed in Lockerbie Scotland December 1988. It was the beginning of the end for Pan American.


Borenstein and Sorenson found that that airline crashes with at least one fatality decreased the value of the stock on average 0.94 percent on the first trading day after the accident, with an average value lost of $3.67 million for the 74 accidents studied. The impact on stock price was almost all on the first day.


The authors found that after deregulation, plane crashes had more of an impact on consumer demand. On average, including accidents before and after deregulation, a firm lost 10.9 percent of a month’s demand for air travel following an accident.

C. Three Mile Island


Berndt provides data for the risk free return and for the market return for the period January 1976 through December 1985. The nuclear accident at the Three Mile Island Power plant occurred March 28, 1979. Berndt also provides data for the monthly return for General Public Utilities(GPU). A plot of the monthly return for GPU net of risk, GPUNET,  against the market return, net of risk, MARK76NT, follows. The regression line depicts the estimated returns generating process for General Public Utilities.


The estimated regression is:



GPUNET = -0.0034 + 0.442 MARK76NT

with  standard errors of .0083 for the intercept and .129 for the slope. The intercept is not sgnificantly different from zero and the slope is significantly less than one. The R2 is 0.091, indicating that only 9 % of the risk is systematic and most of the risk is security specific. The Durbin-Watson statistic is 1.90.  
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_____________________________________________________________


A plot of actual, fitted and the residual for the returns generating process for General Public Utilities follows. Note the negative spike at in the residuals in early 1979.  Dummy variables for April and May of 1979, valued at one that month and zero elsewhere, were added to the returns generating process for GPU.
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 ------------------------------------------------------------

LS // Dependent Variable is GPUNET

SMPL range:  1976.01 - 1985.12

Number of observations: 120

____________________________________________________________

  VARIABLE   COEFFICIENT  STD. ERROR     T-STAT.  2-TAIL SIG.

_____________________________________________________________

        C        0.0010136    0.0077206    0.1312838    0.896   

     MARK76NT    0.4468065    0.1191124    3.7511320    0.000   

     TMIAPRIL   -0.3476269    0.0832935   -4.1735170    0.000   

      TMIMAY    -0.1839495    0.0832880   -2.2085960    0.030   

_____________________________________________________________

R-squared          0.236380    Mean of dependent     0.000907

Adjusted R-squared 0.216631    S.D. of dependent     0.093705

S.E. of regression 0.082936    Sum of squared resid  0.797899

Durbin-Watson stat 2.068761    F-statistic           11.96935

Log likelihood        130.5233

_____________________________________________________________

This model seems to fit the disaster fairly well. A plot of the actual, fitted and residuals follows.
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II. The Continental Oil Company Takeover


In 1981, Dupont aced out Dow in a successful bid to take over Continental Oil(CONOCO). Berndt provides monthly returns for CONOCO from January 1976 through September 1981. Monthly Returns for DUPONT and DOW are available through December 1985. The returns were calculated net of the risk free rate and returns generating functions were estimated for the three companies. A plot follows for CONOCO:
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_____________________________________________________________

The estimated returns generating process for CONOCO is:



CONOCONT(t) = .00196 + .720 MARK76NT

The intercept has a standard error of .0098 and the slope a standard error of .140. Hence is not significantly different from zero and is significantly less than one. The R2 is 0.28 and the Durbin-Watson statistic is 1.45. Most of the risk is security specific. A plot of the actual, fitted, and the residuals follows. The large residuls for June and July of 1981 are apparent. Dummy variables for June, July, August and September 1981 were added to the regression and an intervention model was estimated. The results are reproduced below.
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________________________________________________________

LS // Dependent Variable is CONOCONT

SMPL range:  1976.01 - 1981.09

Number of observations: 69

____________________________________________________________

VARIABLE   COEFFICIENT  STD. ERROR     T-STAT.  2-TAIL SIG.

____________________________________________________________

C       -0.0063299    0.0066591   -0.9505634    0.346   

MARK76NT    0.7525987    0.0968506    7.7707166    0.000   

JUNE      0.2745670    0.0521019    5.2698057    0.000   

JULY      0.4214407    0.0523647    8.0481750    0.000    AUGUST    -0.0592616    0.0523440   -1.1321571    0.262   

SEPT     -0.0964115    0.0552761   -1.7441818    0.086   

____________________________________________________________

R-squared          0.719957    Mean of dependent     0.011929

Adjusted R-squared  0.697731   S.D. of dependent     0.093867

S.E. of regression  0.051607   Sum of squared resid  0.167786

Durbin-Watson stat  1.783213   F-statistic           32.39306

Log likelihood        109.7546

____________________________________________________________

The June and July exceptional returns are especially significant.


Return generating processes were also estimated for Dupont and Dow for the period January 1976 through December 1985. No exceptional retuns were evident during the takeover period for either the winning or the losing competitor in this takeover event.  
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Figure 5: The Security Market Line





The Security Market Line
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Note: tan (E rM - rf)/1.0 = (E ri - rf)/i








