Economics 113

Winter 2009

Professor Spearot

Please report all regression output and commands.

Using Wage2.dta from the course website, please run the following regression.

log(wage) = By + BraucLduc + Bgpper Exper + BrolQ + Border BrthOrd + u

(1)

Here, wage is the monthly wage, Fduc is years of education, Exper is years of experience, 1(Q) is

IQ, and BrthOrd is the order of birth of the respondent (within their family).
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a. What is the R? for this regression?

R? =0.1642

b. Does IQ significantly affect wages? That is, can you conclude that §,, is

significantly different from zero? Test this hypothesis at the 95% level.

Yes.

Null hypothesis Ho: 879 =0

There are three ways to check if we can reject the null or not.



i). Conduct a T-Test To reject the null at 95% level from both side, we need

—0
t— stat = ygﬁ%\ > 1.96 (2)

1.96 is the critical value at 95% level (obtained from the standard normal distribution).
The regression output tells us that the t-statistic for 8¢ is 5.00, which is larger than 1.96. There-
fore, the null 875 = 0 is rejected at 95% level in favor of the alternative.

ii).Check the p-value

The p-value tells us the probability that we are incorrect when we reject the null hypothesis.
According to the regression output, the p-value is 0.000. That means, there is 0.000% probability
that we reject the null hypothesis incorrectly. To reject the null at the 95% level means we will reject
the null if the probability of rejecting it incorrectly is equal or less than 5%. Therefore, the current
p-value, which is lower than 5% tells us that we can reject the null at 95% level.

iii). Check the Confidence Interval

The confidence interval gives us a range of values which we cannot reject as a null hypothesis. At

the 95% level, the confidence interval for the null 3, satisfies:

B]Q - Bro

| Std-B1q

| < 1.96 (3)

The regression output already gives us the Confidence Interval at 95% level, which is [0.0031427,

0.0072101]. The null 3,5 = 0 is not within this interval. Therefore, we reject the null at the 95% level.

c. Please construct a 99% confidence interval for (,,.. Please interpret your

results.

The t-distribution table gives that at 99% level, the t-statistics is 2.576. Thus the Confidence



Interval for the null 3,4, satisfies:

B pdue — Bedue, 0.0573578 — 3

= educ) < 9 576 4
Std.fB pgue =1 007679 < ’ (4)

Solving the above expression, we obtain the following confidence Interval for [ at 99% level:

educ
0.03769956 < Bogue < 0.07701604. This implies that with 99% confidence, each additional year of
education increases your wage between 3.7 and 7.7%.

d. Suppose that I reject the hypothesis that 5,4, = 0 in favor of a two-sided alter-

native. What does this mean? What is the probability that I'm wrong? Interpret the
result. Should we include BrthOrd in the regression?
If we reject the hypothesis that Sp,4., = 0 in favor of a two-sided alternative, that means Order has
a significant effect on wage, either positive or negative. The p-value is the probability of being wrong
when rejecting the null hypothesis. In the regression output, p-value for 8g,4,0rq 15 0.051.  Thus,
there is a low chance of concluding that birth order matters and being wrong, and we should keep it
in the regression.

e. Suppose that I claim the effect of a one year increase in education is the same as a
one year increase in experience. Derive an equation to test this hypothesis, and estimate

the new equation using stata. Am I correct?

If experience and education have the same effect, it must be the case that

0= BEduc - ﬂEJ}per =0

Solving for B84, and plugging into the regression equation, we get:
log(wage) = By + (0 + Braper) Educ + Bpepe, Bxper + B101Q + Boyger BrthOrd 4+ u
simplifying:

log(wage) = By + 0Educ + Bgype, (Educ + Exper) + B10lQ + Borge, BrthOrd + u



Running this regression, we get:

gen educexper—educ+exper

Source =1 df MS Humber of obs 852
———————————————————————————————————————————— F{ 4, 847) = 41.5%
Model 24.1005736 4 &.0251433% Prob > F = 0.0000
Residual 122.715501 847 144882528 R-squared = 0.1e42
———————————————————————————————————————————— Adj B-sguared = 0.1&02
Total 146.81&6075 851 172521827 Root MSE = ,380&3

wage Coef 5td. Err T P>t 5% Conf. Interval

educ -0355&634 L007007G 5.65 0.000 .0533182
educexper 0177944 0033&9 5.28 0.000 .0244071
ig .00517&4 0010361 S.00 0.000 .0072101

brthord -.016409& 008387 -1.5%& 0.051 . 0000522
_cons 5.323603 1343107 359.¢64 0.000 5.587224

The new coefficient on # represents the estimated difference between the effect of education and the
effect of experience. Clearly, this is positive and highly significant, where the effect of an additional

year of education is 3.9% greater than an additional year of experience.



