No Excel Workbook

Safety Regulation Answers

1) So, if improved safety features aren't going to get us more safety, what can we do? Are there other parameters that can generate more safety? Show how.

Well, because the only two left are c and d, that must be the answer. Consider c=1.25 and d=0.75:
[image: image1.emf]Please forgive the absurdly high accident risk numbers.

The parameters are chosen to maximize visibility in the graph.
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With Driving Intensity less desirable and avoidance of accidents more desirable (this must be the Widow Jones taking a leisurely Sunday afternoon drive), optimal Accident Risk does fall. By twisting the indifference curves, you can change the optimal solutions.
Of course, the problem is that c and d are not easily tweakable via government policy. We can change prices, but changing preferences requires more work.

2) Does the comparative statics result in the OptimalChoice sheet that greater safety features do not affect Accident Risk prove Peltzman's claim about totally offsetting behavior in the real world? Explain.

Obviously not, because this would suppose that all drivers have Cobb-Douglas preferences. How much offsetting behavior we will actually observe in the real world is an empirical question that demands econometric analysis.
Peltzman believed the effect was quite strong, but a weaker version of his insight in applying the theory of consumer behavior to safety legislation would still contribute the idea that the effects won’t be as strong as if drivers continued driving exactly as before.

3) Show the Slutsky income and substitution effects for Accident Risk that result from an increase in safety. Compute the actual numerical values of the total, income, and substitution effects. Draw a graph that displays these values and explain it.
Consider this graph that shows the initial optimal solution at the diamond, point x:
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The steeper thick line is the Safety Features = 2 constraint.

We know that the new optimal solution is at the same Accident Risk probability so that the total effect on Accident Risk is zero. Optimal Driving Intensity rises to 1 from 0.5 (in the Safety Features =1 initial scenario). The new optimal solution is at point z.
We can get the substitution effect by drawing a dashed line parallel to the new constraint, but that passes through the initial optimal solution. It’s worth remembering that the substitution effect constraint is always “new constraint, through initial bundle.” You can see that the dashed line would have to shift down by exactly 0.5.
Now the difficult part of this problem is determining the optimal solution with the dashed budget constraint. I modified the OptimalChoice sheet and used Excel’s Solver. With Safety Features=2, I changed the constraint cell to the formula =x2_+0.5-Safety_Features*x1_. That adjusts “income” to go through the initial bundle. The optimal solution is an Accident Risk of 62.5% and a Driving Intensity of 0.75. This point is marked with a dot at point y (in the graph), but the indifference curve tangent at the point is not drawn in.
We have all the information we need. The substitution effect for Accident Risk is the horizontal distance from point x to y (the rightward pointing arrow), 12.5% points. The income effect is the leftward pointing arrow from point y to z and it is -12.5% points. The two exactly cancel each other out, resulting in a zero total effect.

As mentioned in the previous question, this is an artifact of the Cobb-Douglas functional form and the actual size of the substitution, income, and total effects is an empirical issue.

4) What would be a Giffen behavior in this case?
Well, a Giffen good is when the own income effect swamps the own substitution effect and gives you a “weird” answer, like price increases lead to increased quantity demanded.

So you can’t get Giffen behavior for the Risk variable on the x axis because increasing safety creates an own effect for Driving Intensity and a cross effect for Risk. You can never determine whether a good is Giffen, with a cross effect.
You could try to argue that Giffen means “weird behavior,” and in this case weird would be an INCREASE in Accident Risk as safety features improved. Could this happen? Yes, if the indifference curves are such that the new optimal solution was to the RIGHT of point z in the graph that was used to answer question 3.
That would be wacky indeed, but—strictly speaking—you would still not have a situation in which Risk (on the x axis) is a Giffen good because the price change is a change in the price of the good on the y axis.
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