Chapter 16
Regression Analysis II
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Objectives

B %3] 23 (multiple regression model)
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B UF3FA (multicollinearity)
B A 14 A7) (first-order authcorrelation)

B T Hl-8+<E A A (Durbin-Watson test)




Multiple Regression Model
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Example

Profitability

S oy Market Demand Communit .
© |Competition Physical
8 Awareness Generators y
< # of rooms Distance to Offices, Median Distance to
@ within the nearest Higher Ed. household downtown.
£ 3 mile La Quinta inn. income.

radius
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margin

competition

(i.e. # of rooms)

awareness
(distance to
nearest alt.)

physical
(distance to
downtown)
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o =7 - HoJEEH - 3 AEA
e YE EHE A1:A101
e X5 Y484 % B1:G101

A B | C D | E | F | G |
largin Murnber Mearest | Office Space Enrollment Incaorne Distance
55.5 3203 42 549 8.0 7 27
338 2810 28 496 17.5 35 14.4
43.0 2850 2.4 254 200 35 2B
31.9 3422 33 434 15.5 38 12.1
57.4 2687 09 678 15.5 42 5.9
43.0 3759 29 f35 19.0 33 I 10.8 _l
46.0 2341 23 580 230 29 7.4
50.2 3021 1.7 572 8.5 41 5.5
46.0 2555 1.1 GEB 220 34 8.1
455 2691 32 519 13.5 46 57
442 3471 22 523 12.0 39 5.4
29.8 3567 25 140 13.5 32 9.1
38.4 3264 27 404 225 29 10.4




Example

P Errr———)

gE
YE T B [LASTSASTIT  JES
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Ohs 423 0.724611 =8 54
Z8 A=  0.525062 O =5 "0 Ed
XHE ZZ  0.49442 ©MEZ YINER):
H&E QX 5.512084 O NES S- SMW)
2= 100 FEEL
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SA2A &= &I [ HAEEED
A= Mz M E2 FH =28t F 2 =2
= B HEZ(
3| 6 3123.832 520.6387 17.13581 3.03E-13
& Xt 93 2825.626 30.38307
A 99 5949.458

o S= 21 (=H2 P-al | oISl 95% A5 95% oSl 95.0%A Sl 95.0%
Y&EH 38.13858 6.992948 5.453862 4.04E-07 24.25197 52.02518 24.25197 52.02518
Number -0.007618 0.001255 -6.068708 2.77E-08 -0.010111 -0.005125 -0.010111 -0.005125
Nearest 1.646237 0.632837 2.601361 0.010803 0.389548 2.902926 0.389548 2.902926
Office Spar 0.019766 0.00341 5.795594 9.24E-08 0.012993 0.026538 0.012993 0.026538
Enrollment 0.211783 0.133428 1.587246 0.115851 -0.053178 0.476744 -0.053178 0.476744
Income 0.413122 0.139552 2.960337 0.003899 0.135999 0.690246 0.135999 0.690246
Distance -0.225258 0.178709 -1.260475 0.210651 -0.580139 0.129622 -0.580139 0.129622

Goodness of Fit

B 29 PGk A EFPo] SulE AKX oD A &N ARIV}?
e X+ 2 X} (Standard error of estimate)
e ZAAA 4 (Coefficient of determination)

o F-Z1 X% (F-test of the analysis of variance)
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Goodness of Fit
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Goodness of Fit
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F Significance F
F>F, . ; 714 0.0000

F:x.k.n—k—] = F.U_‘Lf}.l{}[“r—f}—l = 2 l ?

e F=17.14 0|1 our F(y = 2.17, Ttk A HOS reject & 4= ULH.
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Multiple Linear Regression

Assessment
SSE . R? E
of Model
0 0 1 Perfect
small small closeto 1 large Good
large large closeto 0 small Poor
E(."'; -y) \/ %(f’;j)g 0 0 Useless
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Test on the Regression Coefficients

m 3AAe 74 A
o T I EFAMAH +-HA

WE S= 9N LEAZ P2t oS 95% A5 95% oISl 95.0% 45| 95.0%
Y &2H 38.13858 6.992948 5.453862 4.04E-07 24.25197 52.02518 24.25197 52.02518
Number -0.007618 0.001255 -6.068708 2.77E-08 -0.010111 -0.005125 -0.010111 -0.005125
Nearest 1.646237 0.632837 2.601361 0.010803 0.389548 2.902926 0.389548 2.902926
Office Space 0.019766 0.00341 5.795594 9.24E-08 0.012993 0.026538 0.012993 0.026538
Enroliment 0.211783 0.133428 1.587246 0.115851 -0.053178 0.476744 -0.053178 0.476744
Income 0.413122 0.139552 2.960337 0.003899 0.135999 0.690246 0.135999 0.690246
Distance -0.225258 0.178709 -1.260475 0.210651 -0.580139 0.129622 -0.580139 0.129622
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Residual Analysis — Time Series
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B Durbin-Watson (DW) test
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Example
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e D=0.5931

e dL=1.10, dU=1.54
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Multicollinearity
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Example
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< A B C D =
1 Bedrooms H Size Lot Size m
2 Bedrooms 1

3 H Size 0.846 1

4 |Lot Siza 0.837 0,994 1
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Exercise
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Regression Procedure
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