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Problem 1 (25 points)
Consider the following data:

y =T
ym 1
ya 1
ynn 1

Yann 1
2 0
yoz O
yaz O
Ynzz O

These data concern the regression of y on z, but z here indicates group membership. If z = 1 then the
corresponding y value belongs to group 1, and if z = 0 the corresponding y value belongs to group 2. There
are n, observations in group 1 and np observations in group 2, a total of n = m; + na observations. The
formulas that we discussed in class on simple regression apply here as well. But there is an interesting result

about B, and Bo. It is easy to see that T = TR, S, 2? =ng, and (31, ©:)? = n}. Answer the following
questions:
a. Show that 3°0_ (x; — 2)? = 2
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b. Show that 3y = 7, — #, and fy = F2, where 7, is the sample mean o of the y values in group 1 and 2

is the sample mean of the y values in group 2. L_ N ( n|\.“ + h-._-h:)
é = 2 M - 5 (Z‘/\ i) = MY = mthy -
| [TV 5 o St (GARN

A AN = -
(% o [ §=9- 0¥ =

.__hcqt'*{'“l".'l_v"”l"”'m"v = Y.
-'—__-Tl—"f‘l'l'\.

c. For a pa.rtlcular data set it is given that n; = 15, ny = 10, s> = 0.8, §ii = —0.46, and 2 = 0. 28
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Problem 2 (225 points)
Answer the following questions:

a. Consider the simple regression of y on . Suppose we transform the z values using x; = 51;;"’ and the
y values using y; = ”f-'l Is it true that the estimated slope is 8 = r (correlation coefficient)? Please
n
explain your answer mathematically (use the formulas to show if this is true).
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b. Refer to question (a). Find £,?
d = ¥ - 0%
Y oc THE TRANSPIRMED Yo o
¥ o e TRANSRROEN X 1 fEeo

c. Let B and Fp be the estimated slope and intercept of the simple regression of ¥ on x. If we multiply
the y variable by 5 and the x variable by 4 and we regress 5y on 4z give the new estimates of the
slope and intercept in terms of $; and fp. Show all your work
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d. Refer to question (c). Will R? of the regression of 5y onﬁrc be the same with the R® of the regression
of y on 2?7 Please explain your answer mathematically.
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[.,,-&Q\] %”—0 e. Suppose in a simple regression of y on x it happens that £ = 0. Find £; and £y. For the saume data
set, find the new estimates of 3; and By in terms of the old ones if we multiply the z variable by 4.

(f o Mawoew  fOB G
A AT - 6,
b = 4 4T 4 -

N

a4, 3 7 R S e 2

Vg

Il



Problem 3 (25 points)
Answer the following questions:

. Consider the regression of y on z. Please describe what you see in the following graphs. Explain how
the vertical lines can be used to compute R2. Note: The horizontal line around the middle of the

graph repreSEJ‘Cs ],B) (:i)
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b. Explain how the permutation test can be used to test the hypothesis Hy : 8; = § against the alterna—
tive H, : B # 5. Please give all the details. HO . 0!"3- )

. 7.

K »@u—rﬁ.ge ;x ; penet® Mi-SK0 hr;ﬁff
. . B,-s) ke €% Moy  darA SEESL Cov “
Yo-S% = Qo ,\; Manry 0f  THE g/hwcﬁ’%{')wgqg‘,m
Y, -5% = bot O +C t‘wc £eee), rfﬁ;,;?f;{;;gg 6 F p..VALME < o(=00)

(7
¢c. Assume that the variance of stock A is 0.16 aucl tlle variance of stock B is 0.25. The variance of' HO.
portfolio consisting of 50%A and 50%B is 0.0525. What is the correlation between stocks A and BY
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d. Consider a portfolio consisting of 5 stocks. How many variances und how many covariances are there.

Show them on the variance covariance matrix.
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Problem 4 (25 points)
Answer the following questions:

a. You are given the following information on two variables (ppm of Cadimium and Cobalt at 359 spatial

locations): (‘x _
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1. Consider the regression of Cd on Co. Compute the leverage value of th€ firstydata point. Isit a
high leverage point? Explain.
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Describe the shape of the histogramn that corresponds to the ecdf shown below.
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b. Data on 6 pairs of z and y gave the followmg information:
Zf’ L & = 9.545, 21_1 1 = 61.6G8, Z: , 22 = 15.78468, E‘ (U7 = T719.9573, Z: L Tiyi = 96.43722.

It was discovered that the last pair of z,y values (1.565, 3.508) was not part of the data set and it
was deleted. Find £, and gy after the last pair was deleted form the data set.
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¢. Refer to question (b). Find R?* using the data set after the last pair was deleted forin the data set. 6"‘ 3 ‘?
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