Chapter 15
Regression Analysis I
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Objectives

B T3] 74 (linear regression); 34 (correlation)
o FTNHAFTY BAE B A% TA 71
o 3AELH:

= Z 4 A5H (least squares method)= 53 A3 (intercept)} 7]S7] (slope
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o FA X9 ¥+ 2 x| (standard error of estimate)
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Regression Model

B 3E7Z X3 (probabilistic model)
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y = $100,000 + (100$/ft2)(x) ; x= F <] 37
o FEHRY:
y = $100,000 + (100$/£t2)(x) + e ;

= e QA& 2 A o] (randomness)S O ¥ &




Regression Model

B 3EH 2FP 9 - cont'd

Lower vs. Higher

A Variability
House
Price
100K$—>
House Price = 100,000 + 100(Size) €|

X >
\/ House size

Regression Model
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Regression Model

rise

run

ﬁ ﬁl =slope (=rise/run)
0—)

=y-intercept

v

y= [3’0+[3’1x+8

Regression Model

m 7|E 3 2
Y=L+ X+ 0K+ X +¢
Y =B+ X+ 5K, +e
logY =g, + B X, + B, X, +¢




Estimation
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o 37 2R 7] A55e 24
Y=B+BX,+e = Y=8+BX,
B 2259 (Least Square Method)
o AABEA ) FANL AL} AR ARES 2AGE 7)Y
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= 3} (residual) = 2 A B A] - 3] 7] A
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Estimation

B H A5 (Least Squares Line)
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Exercise 1
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Exercise 1
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Exercise 1
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o 2.9 TYL ATE FA L7 - FAH A F7L FHE 0] &

o 3. U|°]E &4 -regression (3] 7]&224) < °] &
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B oA 15-02; Xm15-02: Toyota Camry 5 3L3}2] 3 A 2 ¢} 714, Part I

o 1A 1: ] H ARk
o HIH 2: Excel ©]-&

Exercise 2

D10 < b

A | ¢ ]
_1 |Price Cdometer Caolar
2| 146 37.4 1
3 | 14.1 44.8 1
4 14.0 45.8 3
| & | 156 30.9 3
B | 156 37 2
7 147 34.0 2
8 | 145 45.9 1
9| 167 19.1 3
a0l s 401 1C
A1 14.8 40.2 1
A2 16.2 32.4 2
A3 147 435 1
14| 156 327 1
A5 156 345 2
6 | 146 377 2
A7 146 41.4 1
18 | 187 245 3
19 15.0 35.8 1
20| 147 486 1
21 15.4 242 1
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Exercise 2
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Test on the Regression Coefficients

m 3|7 Ao B IHEEA
o HiAsH ol HA 9 HHE AFE AR, F M BA}
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T 2] 9] 2 (standard error of estimate)

=
- A A (coefficient of determination)

o AW

= 712719 t-3 4 (t-test of the slope)

e 2 A5 (sum of squares for error) SSE°] 7] =
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Test on the Regression Coefficients
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Y=0,+0X +ts = Y:;@O+;€1xl
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R-square (R2)

B 2 XAFE (sum of squares for errors)$} FHX| & EF L2}
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Exercise 2

3z} 7V A3 F3Y A PartIL: 71 7] Al HA

OE g2001% 0.805167979
28 H = 0.648295475
ZHE AYH % 0.644706653
HE QR 0.326488626
2EL 100
Zot 24
Az E MNSE Nz 87 FA 2|5t F
BE 1 19.25560737 19.25561 180.643 5.75E-24
B3t 98  10.44629263 0.106595
H 99 29.7019
e B QX tsAg  P-al__ olol 95% &7l 95% ofl 95.0%4 9] 95.0%
YZEHE 17.24872734  0.182092574 94.72505 357E-98 16.88737 17.61008 16.88737 17.61008
Odometer -0.066860885  0.004974639 -13.44035 5.75E-24 -0.076733 -0.056989 -0.076733 -0.056989
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Exercise 2

B FTAAY FYPAR S AL Y BAE IR AL =T 7= 7] Al i HA

o A 15.4 & 15.5
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Exercise 2
15 _
16 Coefficients Standard Error t Stat P-value
17 Intercept 17.25 0.182 9473 0.0000
18 Odometer 0.0669 0.0050 -13.44 0.0000
" <«———p-value
o -13.49% -1.984 1.0} v ¢ Zrol A 03} 717 pw
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Exercise 2
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Residuals
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Residual Analysis
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Residual Analys
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Residual Analysis

Plot of Residuals vs Predicted
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Exercise 3
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Discussion
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