Chapter .7

Regression and Correlation

7.1 Answers'to Exercises
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b. The Jine you draw by eye probably goes

. through the points (2,2) and (6,6) with date

" points evenly scabtered on both sides.” This
Tine ‘wonid have an equation of y = 0+ 1z.
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y = 0.8+ Dbz Hotice f.ha,t this Iine iz not the
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game zs the Yine you drew based: on -eyeing the
date points. That is because your eye fended to
try to minimize the perpendicular distance of the
points from the line ae well as using the symme-
try of the data points. The regression looks only
at the vertical distance of the pointe from the
line and ®*minimives” that distance, Hence, the

 differing lines,

7.1.2,

e

b. Eepeésion Hne is d = 0.5-+12 and correlation

iz D.BB2E,



Ll
J

c. Regression line 35 ¢ = %1 + lsld and corre-
lation is 0.8528. Notice that the lines do not
coincide on the graph, but that the carrela-
tion is identical in both parts. The regression

line wher y=d and x=¢ looks at the vertical

distance of points from the line, while the re-

pression line when y=¢t and x=d locks ai the
horizontal distance of points from the line.
The correlation in either case is measuring
how- close the points are t0 a perfect line and
this does not change with the demgna.hmn of
y and x.

- 713,

. Sales=" {3971.50014+2.036¢ Year, carrelation
is 0.9038, £, = s,,;, = 0.7824 snd g = 0.0806 -

b.-0.5291

c. Sales= "0 6-1—2 0364 x, carreiaxmn is 0 9938,'
5 = .5y = 0.7324 and 5 = 00806 No-

tice that everything remains the same except

the intercept. The new intercept should be
the predicted sales in 1850 becaunse x=0 cor-
responds to 1850 but the values are differ-

ent due to rounding [actual intercept in {(a)

18 -3071.5080900. .. and actual slope in (a) is
2.0363636. . J. |

d. Sales= -102.4103+2.0364 x, correlation i
0.9838, 5, = &y}, = 0.7824 and & = 0.0806

7.1.4.-

. Lb= -0.5333+4-2.0061 F1, correlation is 0,9333,
8, = 8yj, = 0.7487 and & = C.0B2E

b. Lbz= -0.53534-0.1872 In, correlation is 0.5833,
8o = &g = 0.7487 and & = 0.0068 Ne-
tice that the correlation remains the same
because you are dealing with the same data,
only in different tnits. The intercept also re-
mains the same because when Fiz=D, In={

and y is still Lb. The slope is now one twelfth

as big because a change of one foot is a change
of twelve inches. s is also one twelfth as big
because it iz in the sarne units as the slope.
&, remains the same because the units of y
are the same. ‘
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c. Oz= -B5333-+32.0070 Fi, correlation is
0.9933, 8¢ = 8y = 119960 and s = 1.3207
Notice that the correlation remains the same
becanse you are dealing with the same data,
only in .different units. The intercept and
slope are 18 times bigger because 16 oz=l
Lb. s; is also 16 times bigger because it is
in the same units as the slope. ', i 16 times
bigger because the units have changed by 16
times, )

< d. Oz— -8.5333+2.6747.In, correlation is 0. 9933

£e = 8,4 = 11.0060 and & = 0.1101

e For langth in inches, the. regression equa-

tion is $= -2.1333+0.6687 In, correltion is
0.9833, 5; = 5yj, = 2 0980 and & = 0. 0275,
For length in feet, the regression equa.t:cm is
8= -2.1333-4-8.0242 Ft, correlation is 0.9933,
5¢ = §yjp = 2.9090 and & = 0.3302

7.1L.B.
&. quz: -(,941.9 Homework -

b.H, : B2 2vs Hg: B < 2 From the
sa.mplc, b = 19,5, = &y, = 0.8216 and

& = 0.1837 From ‘the ¢ table with n—2 = 8df

we gel 1., = —1.8505, Based on the sample

= -'----- = —0.5443. You may sometimes

wxshtocaxryoutthetestm terms of b and
b rather than * and 1, In that case, by =

B + iz =2~1 8595(0. 1837) = 1.6584

16584 19 2
-1.8585 -.5443 0 - _ -
Because by = 1.6884 is less thand = 1.9 and
lor = ~1.8580 is lese than 1* = —0.5443 our

"conclusion i do not réject the null hypoth-
esis. Therefore, believe that each additional
homework problem could lead fio an increase
of at least 2 points on the quiz.




7.1 ARSWERS TO EXERCISES

e. Need tonfidence intervel for 8. b azis; =

4.

1.0 = 2.306(0.1837) — 1.8 2 0.4236 ~
1.4764 < B < 2.3236

14764 19  2.8988
~2.306 0 2.306

Need confidence interval for. prediction of ¥

given % § ok i5pred yle

1

1, (zp— 2P
{& -+ bz} itsﬂf\ﬁ"- -+ S 27 —+

(=05 + 1.8[4])

(2.305)(0.8216)3 f1+ 5+ L2l

6.7 = (2.306)(0.B216)vI 15 —

| 6.7 £ 2.306({0.BB10) —

7.1.6.

475533 < Yprea < R.T3LT .

5 Mistekes=16.45 - 1.65 Time

b.

H,:f<~2vs. Hytf>-2 -
4* = 1.74 is greater than i, = 1.387 and

'b = ~1.65 is grember than ber = —1T72 —

.

Cionclusion: -reject H, and believe that for
ench additional minmie operators does not
make 8t lerst 2 fewer mistakes,

0.1757 < fyje < 3.0248

BT I



72, ANSWERS TO PROBLEMS . o BT
7.2 - Answers to-Problems

7.2.1. - .
a. Expenses = 15.5476 - 0.5430 Mortgage, cor-
relation s 0.9784, 5, = sz = 07312 and
5 = 0.0406 .
b. Expenses = 4.1333 + 1.0667 Tax, correlation
i5 0.OBRB, ¢ = &pjz = 0.8756 and s = 0.0884
- ¢ Mortgage is a betber predictor becanse the
correlation between Mortgage snd Expenses
is higher than the correlation between Tax .
and Expenses. o ;
. d. The magnitude of the slope does not indicate
" which is the better predicior becanse the in-
dependent variable are In different units. You
youst look st the slope in relation fo & in
arder to decide. For instance, the slope for
Mortgage is -0.5438 while its is D.04086.
Hence, the slope for Mortgage is 13.3866 .
standard deviations sway from zera, On the
other hand, the slope for Tax s 1.0667 which
seems larger, bub its = is 0.0964. There-
fore, the slope for Tax is. 11.0654 standard
devistions away from zero. Since & slope of
zero indicates 1o relation, the varizble whose
slope i farther from zero has 8 stronger rels-
tion with the dependent variable Expeénses.
o. Gines the dependent variable Expemses has
remained the same, the gmaller s, indicates
the stronger relationship,
£ CL for B — Pfr = 0.8443,fy = 12880
Expenses would differ by between 38.44 and
§1289. .
g fy = —D.GBOL By = —0.8745 Expenses
would differ between $90.40 and §11.24
7.2.2.
2. Commigsion = 0.5714 + 2 Sales
b. §106.16 to B4DR.1L : g
c.ﬂgeﬁ%%%ﬁﬂ’rmsintemlismchm- Fo0S.0% - #2232, Uf
- rower, but it may not be Jegitimate to sssume : ‘
that all sales by & given saleperson yielded .
jdenticel commissions. | . ,
1 ‘pimaos togasserThid is pob ss mamow 85 35[79.74 P $24%.83
the previous result beceuse the assumpiion ,
sbout .ident'mal comimssions was Wrong. .
e. SERERATTEIHFEST | $707 86 < HAAT 3%
£ §7T3.40 to $940.88 This interval is narrower . .
than the one shove because the regression as- ' ’ o
gumes roughly equal commissions for each ad- '
ditiona! sale. ) ) 0l
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