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3d The number of disk I/O's and processor times of
seven programs were measured as: (14, 2). (16. 3).
(27.7).(42.9). (39. 10). (50, 13). (83.20)

3 For this data: n=7. X xy=3375, X x=271, X x*=13.8535.

2. y=006, 2 y*=828, T=38.71, y=9.43. Therefore.

Sry —nzy 3375 — T x 38.71 x 9.43
S 2 = = 0.24:
| S2? —n(@)? | 13,855 — 7 x (BN O

by = y—bx =943 —0.2438 x 38.71 = —0.0083

1 The desired linear model 1s:
CPU time = —0.0083 + 0.2438(Number of Disk 1/0’s)
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2 Error Computation

Disk I/O’s CPU Time Estimate Error  Error”

T; Yi  Yi=bo+by T; €=y e

14 2 3.4043 -1.4045 1.9721

16 5 3.8918 1.1082  1.2281

27 7 6.5731 0.4269 0.1822

42 9 10.2295  -1.2295 1.5116

39 10 9.4982 0.5018 0.2518

50 13 12.1795 0.8205 0.6732

83 20 20.2235  -0.2235  0.0500

2 271 66 66.0000 0.00  5.8690
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3 The error 1n the 1th observation 1s:
ei =Yi — Yi = yi — (bo + b1z;)
3 For a sample of n observations, the mean error 1s:

— §—by— b7

e

2 Setting mean error to zero, we obtain:
bop =9y — b1 x
3 Substituting b0 1n the error expression, we get:

e, =Y —Y+biT —brx; = (y; —y) — bi1(z; — T)
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A The sum of squared errors SSE 1s:

SSE = i e’
i=1

> { = 9)° - 201 (i~ 9) (1 - ) + 8 (@i - 2)° )

1 Tl 1 n
B (i — 7)° = 21 - Zw—ym—w
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a Differentiating this equation with respect to b, and
equating the result to zero:

d(SSE) 9 0
a That 1s.
Siy 2xY — NTyY

blz—z

s2  Yaz? —n(x)?
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2 Error variance without Regression = Variance of the response

Error = €¢; = Observed Response — Predicted Response
= Yi—Y

and
TL

: : : 1
Variance of Errors without regression = ? €
9 —
i=1

2
i

T

1
n—1:4

(yi — )

i=1

Variance of y
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SST =) (yi—9)° = (Z yf) —ny? = SSY — SS0

4 C 7 2 D E3
y ny



# 2 3

a The difference between SST and SSE 1s the sum of squares
explained by the regression. It 1s called SSR:

SSR =SST —SSE
SST = SSR + SSE~

2 The fraction of the variation that 1s explained determines the
goodness of the I'EEI'E‘SSiDH and 1s called the coefficient of
determination. RZ:

, SSR _ SST — SSE
T SST ~  SST
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The higher the value of R2, the better the regression.
R2=] = Perfect fit: R?=0 = No fit

Shortcut formula flor SSE:
SSE = Yy? — boZy — b1 Ty
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SSE = Eyg - bnzy - bli:ry
= 828 4 0.0083 x 66 — 0.2438 x 3375 = 5.87
SST = SSY —SS0 = Zy* — n(y)?

— 828 — 7 x (9.43)% = 205.71
SSR = SST — SSE = 205.71 — 5.87 = 199.84

~ SSR 199.84
T SST  205.71

R? — 0.9715
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