
Key and Discussion about exam 1, eco 311, fall 2014

Q1: the standard error of ȳ is se = σ√
n
= 3.709104√

526
= .16

Q2: It is very unlikely y follows a normal distribution because the skewness = 2.005443

is different from 0, and kurtosis = 7.938989 is different from 3. This may happen just by

chance. More formally, we can use the stata command sktest y to test the normality. Many

students are wrong by saying “y follows normal distribution because the sample size is larger

than 120 so that the central limit theorem implies normality.” The central limit theorem is

about the sample mean ȳ, not y. For instance, if y is a Bernoulli random variable, this fact

will not change no matter how large the sample is. The sampling distribution of ȳ, however,

will be more and more like a bell as the sample size rises. Central limit theorem and law of

large number are the most important results in statics. You have to understand them.

Q3: t = ȳ−µ
se

= 5.908992−6.0
0.16

= −0.57

Q4: No. For a two-tailed test, the appropriate critical value for 10% significance level should

be 1.645. Many students use the incorrect critical value of 1.96 or 1.28.

Q5: [ȳ − 1.96se, ȳ + 1.96se] = [5.59, 6.23]. Loosely speaking, this interval will contain the

true value of µy with 95% probability. Many students use the incorrect critical value of 1.645

or 1.28.

Q6: 95% observations in this sample are less than 13; or only 5% observations are greater

than 13.

Q7: The distribution is skewed to the right (having long right tail, or having some extremely

big values) since skewness is greater than zero. As a result, the sample mean (which is

affected by those big outliers) will be greater than the median.

Q8: According to the law of large number (LLN), the sample mean will approach the popu-

lation mean as the sample size rises. Holding σ constant, rising sample size will reduce the

standard error.

Q9: The difference is about the alternative hypothesis. The test is two-tailed (or two-sided)
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if the alternative hypothesis is Ha : µ ̸= c. By contrast, there are two one-tailed tests. The

alternative hypothesis is either Ha : µ < c or Ha : µ > c

Q10: We know P (Z < 1.645) = 0.95. That means P (Z < −1.645) = 0.05. You can see this

by drawing a bell-shaped curve, and noticing the symmetry of the normal distribution. It

follows that c = 1 + 3(−1.645) = −3.94.

Q11: i.i.d means independently and identically distributed. The three assumptions are

E(yi) = µ, var(yi) = σ2, cov(yi, yj) = 0,∀i, ∀j ̸= i

Q12: E(W ) = E(1 + 3Z) = E(1) + 3E(Z) = 1 + 3 ∗ 0 = 1. var(W ) = var(1 + 3Z) =

var(1) + var(3Z) + 2cov(1, 3Z) = 0 + 32var(Z) + 0 = 9. You need to understand the prop-

erties of expectation, variance and covariance to do this problem.

Q13: The number -0.3395 is called correlation coefficient, or just correlation. It is negative,

but far from -1. So the two variables are weakly negatively correlated. In the scatter plot,

we expect to see on average the two variables move in opposite direction. Many students

confuse this with the slope coefficient of a regression. In other words, we cannot say a one-

unit change of x is associated with change of y by -0.3395 unit.

Q14: The key is to use two properties of sigma notation:
∑

i c = nc and
∑

i cyi = c
∑

i yi

∑
i

(yi − ȳ)2 =
∑
i

[y2i − 2yiȳ + (ȳ)2]

=
∑
i

y2i − 2ȳ
∑
i

yi + n(ȳ)2 (since ȳ is constant)

=
∑
i

y2i − 2n(ȳ)2 + n(ȳ)2 (since
∑
i

yi = nȳ)

=
∑
i

y2i − n(ȳ)2

Q15: 7.115328 is the average value of y when x = 0.
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Q16: -2.517987 has no causal interpretation since cov(x, u) ̸= 0.

Q17: The new slope coefficient estimate will be equal to the old one divided by 10. Here is

the proof:

βnew =
cov(10x, y)

var(10x)

=
10cov(x, y)

102var(x)

=
1

10

cov(x, y)

var(x)

=
βold

10

This example shows that you can manipulate the slope coefficient. However, you cannot

manipulate the t value and p-value (try to prove it!). So in practice, do not take the mag-

nitude of the slope coefficient too seriously. Or, we need to take into account the unit of

measurement of x when interpreting the slope coefficient.

Q18: t = β̂−β
se

= −2.517987−(−2.0)
0.3048

= −1.70. Notice that this is a two-tailed test. We cannot

reject at 5% level since the absolute value of −1.70 is less than 1.96. Many students use

incorrect critical values or compute the t test in a wrong way.

Advice: you cannot “wing it” for eco 311. You have to study hard, on a regular basis. Seek

help from me whenever questions arise. For examples, it seems that many students still

do not know how to find a probability for a normal random variable, or how to find the

appropriate critical values.
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