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o714 FAAS ,3094 pre Azt yBAF 71€71E vUERle mAY 2oy, 8 E(g) = 0,
0, i # joliL Var(ez') = 0°¢ 225 YehE gEHsE dutdor HJEEE

WML SAASS F4 R DAL e FE FEI ASE 9 2 1A F3 (29
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BTN LSSl AR A BA (A94), 2A SRLY, A4, FUAE AT
3tk (SeoS} Yoon, 2013). B} o3t AGIA] of = Shieke WSS R5HE Fold A7 B B

Yol 483 % QA A} (Hocking, 2003).

Fold A7t ANE Bl AP 28 AL T8 Yok Auase} v vagy
o] AFAL Wfsts 71 2 Y Z9f dhtolt} (Belsley 5, 1980; Park, 2013). 413

T e, olagkel 2419t ool tlet 71ge] Sul Sol X mael AgAL Adeh (Barettsh
Lewis, 1984).
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Figure 4.1 Scatter plots of an explanatory variable and a response variable for four type data sets
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Figure 4.2 Boxplots of P-values of F,T_,T; and Fror for four models

Table 4.1 Mean and standard deviations of P-values and R?

- Model
Test Statistic 1 3 3 1
F 0.508 (0.293) 0.103  (0.073) 0.497  (0.290) 0.514 (0.283)
T_ 0.501 (0.293) 0.000  (0.040) 0.485 (0.288)  0.490 (0.305)
T+ 0.514 (0.291) 0.538  (0.000) 0.508 (0.288)  0.469 (0.286)
Fror 0.507  (0.291) 0.000  (0.000) 0.516 (0.263)  0.501 (0.311)
R? 0.788 (0.046) 0.241 (0.042) 0.478 (0.154)  0.353 (0.120)

Table 4.2 Ratios of Type I (or II) error for four test statistics (e = 0.05)

Model
Test Statistic 1 2 3 4
Type I error Type II error Type I error Type I error
F 0.050 0.941 0.046 0.084
T_ 0.045 1.000 0.044 0.063
Ty 0.047 0.000 0.062 0.052
Fror 0.052 0.000 0.048 0.092

JAPE W0 EAfshe Akg ol thelA AP 7Hd A S A E kAL, Table 4.30.2 7
Bz @8 3hel 9ol Anscombe (1973)% AARAS, 249 A 5 F
g2 vl 7HA 549 AR E ANEITE olE AR e P FA A
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8 6.95 8 8.14 8 6.77 8 6.89
9 8.81 9 8.77 9 7.11 8 7.04
10 8.04 10 9.14 10 7.46 8 7.71
11 8.33 11 9.26 11 7.81 8 7.91
12 10.84 12 9.13 12 8.15 8 8.47
13 7.58 13 8.74 13 12.74 8 8.84
14 9.96 14 8.1 14 8.84 19 12.5
1 2
15 15
10 ® e - 10 — -
- _‘/'/ - - ////./. P
> - - > R
5 - /;,/ - 5 - e
o o
o 5 10 15 20 o 5 10 15 20
X X
3 4
15 15
10 - - 10 P —
5 e 5 _— ]
o o
o 5 10 15 20 ) 5 10 15 20

Figure 4.3 Scatter plots of x versus y for four types
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Table 4.4 P-values of three test statistics

D
Test Statistic 1 3 ata 3 1
F 0.789 0.024 0.434 0.542
T 0.605 1 0.266 0.694
T+ 0.682 0.007 0.697 0.702
1 2
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Figure 4.4 Residual plots for four type datasets
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Abstract

In a simple linear regression, a linear relationship between an explanatory variable
and a response variable can be easily recognized in the scatter plot of them. The lack
of fit test for the replicated data is commonly used for testing the linearity but it is not
easy to test the linearity when the explanatory variable is not replicated. In this paper,
we propose three new test statistics for testing the linearity regardless of replication
using the principle of average slope and validate them through several simulations and

empirical studies.
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