FIGURE 14.6 ASSUMPTIONS FOR THE REGRESSION MODEL
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Note: The y distributions have the
same shape at each x value.

® Even with a large value of r?, the estimated egression should not be useful until further analysis of the appropriateness
of the assumed model has been conducted. ->14.5
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® Estimate of ¢ 2=» the variance of ¢ (5%7), also represents the variance of the y values about the

regression line

SSE = Z(yi -9 = Z()’i — by — byx;)?

® MSE provides the estimate of o2

SSE
n—2

s? = MSE =

® Standard error of the estimate

SSE
s =VvMSE = m
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To test for a significant regression relationship, we must conduct a hypothesis test to determine whether
the value of f; is zero.

® Two tests commonly used are the t testand F test.

® Both the t test and F test require an estimate of o2, the variance of ¢ in the regression model.

® ttest

Hypotheses:

Hy: B, =0
Ha: ﬁl ¢0

Test Statistic:

b S
t = —~ where S

by by = a2
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Rejection Rule:

Reject H,if p —value < a
Reject Hyif t < =ty orift 2t ),

where:

to/, is based on a t distribution with n — 2 degrees of freedom

For Armand’s Pizza Parlors

)

by
— where §;, = ————
Sby b1 ™ [Fxi—%)2
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TABLE 14.3 CALCULATION OF SSE FOR ARMAND’S PIZZA PARLORS

Restaurant
i

SO0 N AW =

—_

x; = Student  y; = Quarterly
Population Sales
(1000s) ($1000s)
2 58
6 105
8 88
8 118
12 117
16 137
20 157
20 169
22 149
26 202

Predicted Squared
Sales Error Error
§: =60 + 5x; yi— ¥ (y; — ji)z
70 — 2 144
90 15 225
100 —12 144
100 18 324
120 = 9
140 =3 9
160 = 9
160 9 81
170 =21 441
190 12 144
SSE = 1530

TABLE 14.2 CALCULATIONS FOR THE LEAST SQUARES ESTIMATED REGRESSION

EQUATION FOR ARMAND'’S PIZZA PARLORS

Restaurant i

O 00 =~ Ch W e

10
Totals

X

-

—
o 00 0O O\ B

16
20
20
22
26

140

Yi
58
105
88
118
117
137
157
169
149
20

1300
2y:

x;—x)Ny;— ¥

864
200
252
72
26
14
162
234
152
864
2840

2x, — XNy — )

(=X )2

144
64
36
36
4

4
36
36
64
144
568

S(x, — 3?
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13.829

S
" 568

At the a = .01 level of significance, the test statistic is

=.5803

b 5

= :8
5, 5803

With 8 degrees of freedom, p-value = .000 < a = .01. We reject Ho and conclude that 8; is not equal to zero.

® Ftest(p.679)

Hy: B, =0
H:p #0

- _MSR
Test statistics: MSE
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BER LS

1. MRERBRREEWHEE  ZTRAXRZ0 - BEHEEREAFENE LR predicted yi FBEZIATEELEE
BT - Byi &y FEENEEE T - B MSR/MSE WIEEZESAN 1 -

2. Rz EBEHBESERR  HUBREMT  RERAZ0 - MEHRESELE LR predicted yi FE
52 0] LU R ER R BT SSR B2BR/)\RY SSE » (A MSR/MSE RITEFLE AR 1

p.680
* Hypotheses: Hy: B1 =0
* Test Statistic: F = MR

MSE

* Rejection Rule:
Reject H if the p-value < 0.05orif F = F,

where F, is based on an F distribution with 1 degree of freedom in
the numerator and n — 2 degrees of freedom in the denominator.
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For Armand’s Pizza Parlors

. _MSR _ SSR/1 _ 14200

MSE _ SSE_ ~ 1530/8
n—2

= 74.25

BEMETE F 1 74.25 7 p-value &

HESIR

F.DISTRT
X (7425 - 7425

Deg_freedom1 |1 = 1

il

Deg_freedom2 |8 =8

= 2.54866E-05
ELmAERL (HE) F =50 (BHEE)

X FERFEENE  TRFEAHE

FTEESR = 000003

/IR alpha 0.01 - FRLUE#BEERGE - KRR - BERZEPL)ASZR 0 - FMFAEETHHAIE
BAEIZE—IREUNERSEI

s & H critical value 12 - HME LR ERETE 74.25 KIRERFE Fooi18) = 11.26 (BEXRF
) - FRLAB B E iR RRR - BT RER AT -
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The data from exercise 2 follow.

24.
X; | 312 6 20 14
yi | 55 40 55 10 15
a. Compute the mean square error using equation (14.15).
b. Compute the standard error of the estimate using equation (14.16).
c¢. Compute the estimated standard deviation of b, using equation (14.18).
d. Use the 1 test to test the following hypotheses (a = .05):
Hy B, =0
H:B,#0
e. Use the F test to test the hypotheses in part (d) at a .05 level of significance. Present
the results in the analysis of variance table format.
. Squared
Xi Yi  Predictedyi _ Doviaton o Sqared o Sauared o icted Yi-Ymean  Squared (Xi-X
(Yi - Predicted Yi)  (Yi-Predicted Yi) (Yi-Y mean) (Predicted Yi-Ymean) mean)
3 55 59 -4 16 T 20 400 | 24 576 64
12 40 32 8 64 "5 25 3 9 1
6 55 50 5 25 T 20 400 | 15 225 25
20 10 8 2 4 T 25 625 | -27 729 81
14 15 26 -11 121 T 20 400 | 9 81 9
Mean 11 85 230 1850 1620 180
SSE SST SSR
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a. s2=MSE = SSE/(n—2)=230/3 = 76.6667

b. 5=+MSE =+/76.6667 =8.7560
c. XI(x,—%)" =180

. = 5 =8_?560 — 0.6526

B -x) V180

-3
=82 4se
d s, 653

Using 7 table (3 degrees of freedom). area in tail 1s less than .01: p-value 1s less
than .02.

Using Excel. the p-value corresponding to r =—4.59 15 .0193.

Because p-value £ o . we reject Ho: f1=0.
e. MSR=S5R/1 =1.620

F=MSR/MSE = 1,620/76.6667 = 21.13

Using F table (1 degree of freedom numerator and 3 denominator). p-value 1s less
than .025.

Using Excel. the p-value corresponding to F=21.13 15 .0193.

Because p-value < o . we reject Ho: f1=0.



Chapter 14 Homework (14.1~14.5)
s —  E3 - E17 ~ E25
wasH_— : E18 - E26

R B2ETHRE - ZIMERBETR

6/8
1. Chapter 13 /A% (9:00-10:30)
2. 815 ch14.1~14.2 - Ch14.3 Mk

3. EIXREFE: REKREES -~ 17

6/15
1. 8:50-9:10 & A E-course - Bh4
2. EREHEMEEET R 317

3. #1F Ch14.4~145 %

4. RERYE: RARARBE 251826 + HEBEBHS

A
5. #EMAE 6/22 HiKE (webassign & - EF

#H)

A\

BEE5H
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