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12.3 Multiple Linear Regression Analysis

[Example 12.3.1] When logging Diameter(cm) Height(m) Volume
trees in forest areas, it is 210 2133  0.291
necessary to investigate the 21.8  19.81  0.291
amount of timber in those 22.3  19.20  0.288
areas. Since it is difficult to S?'? glgg 3‘512‘2‘
measure the volume of a tree 574 2529 0557
directly, we can think of ways 279  20.11 0.441
to estimate the volume using 27.9 2286  0.515
the diameter and height of a 29.7  21.03  0.603
tree that is relatively easy to gg; gggg g'ggg
measure. Dr.aw a scatter plot 337  26.21 0.775
matrix of this data and 347 2164 0.727
consider a regression model 350 19.50 0.704

for this problem. 40.6  21.94

1.084




Itiple Linear Regression Analysis

= Population Regression Model
Yi — BO + ,Ble +ﬁ2X2 + -0 4 +ﬁka iR & ,i = 1,2, ey, N
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12.3 Multiple Linear Regression Analysis

= Method of Least Squares Method

A method of estimating regression coefficients so that total sum
of the squared errors occurring in each observation is minimized.

Find « and B which minimize
im €° =&e= Y -XB)Y—-XP)

= Least Square Estimator of a and g
b=XX)"1(X'Y)
= Residuals e¢; = Y; - Y;= Y; -by + b X;1 + byXip + =+ + +bpXix

Residual standard error s

1 ~
S =\/n—k—1 ?=1(Yi _Yi)z




12.3 Multiple Linear Regression Analysis

= Analysis of Variance for Multiple Linear Regression

Sum of Degrees of Mean Squares F value
Source
Squares Freedom
Regression  SSR k MSR=SSR / k Fo=2—
Error SSE n-k -1 MSE=SSE/ (n — k — 1)
Total SST n—-1
" Hy: By=pr= =P =0

H, : At least one of k number of g;s is not equal to 0
- RejeCt HO if FO > Fk,n—k—l;a
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12.3 Multiple Linear Regression Analysis

/

d Inference for the parameter pg;
« Point estimate: b;

« Standard error of estimate b;: SE(b;) = /c;; S
- Confidence interval of b;:  b;+ t, g_1.4/2 X SE(b;)

 Testing hypothesis:
Null hypothesis: Hy:B; = Bio

< go . __ bi—Bio
Test statistic: t = SEGD

1) H,: IBi < ,81'0 Re_jECt H, if t < - tn—k—l; a
2) Hy: B> Bio Reject Hyif t> t, j_1. 4
3) Hy: pi# Bio Reject Hyif |[t]| > t, g1, af2




12.3 Multiple Linear Regression Analysis

[Example 12.3.2]

Regression Analysis

Regression y = (-1.024) + (0037) X4 = (D024) X

Multiple Carrelation Coeff 0.961 EERIIET ) 0.924 Standard Error 0.069
Determination

Parameter Estimated Value std err t value o value 95% Confidence Interva

- - R N - 4 mcs moea
Bq -1.024 0182 -5.458 0.000 -1.358 -0539)

By Diameter 0.037 0.003 10.590 < 0.0001 (0031 ,0.043)

B2 Height 0024 0.008 2844 0.04s (0.009 0.038)

[ANCVA]
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neqression 0.7058 2 Laacy 731191 < 0.0001
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Linear Regression Analysis

Standardized Residual Q-Q Plot
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Thank you



