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Influence of an Observation on the t-statisticl)

Honggie Kim2) and Kyung Hee Kim3
Abstract

We derive the influence function on t statistic and find its feature; the influence
function on ¢ statistic has two forms depending on the value of y,. Sample influence
functions are used to verify the validity of the derived influence function. We use
random samples from normal distribution to show the validity of the function. The
simulation study proves that the obtained influence function is very accurate to in
estimating changes in t statistic when an observation is added or deleted.
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1 -5.388 0.869 -12.140 -5.557 -1.919 -11.983 8.303

2 -3.460 0.692 -7.674 -5.423 -5.021 -11.537 -2.367

3 -3.168 0.668 -7.017 -5.414 -5.236 -11.495 -3.455

4 -3.004 0.654 -6.650 -5.410 -5.327 -11.474 -4.004

5 -2.735 0.633 -6.053 -5.405 -5.431 -11.444 -4.809

6 -2.055 0.580 -4.561 -5.403 -5.440 -11.387 -6.319

7 -1614 0548 -3.607 -5.409 -5.251 -11.366 -6.895

8 -1.564 0.544 -3.500 -5410 -5.220 -11.364 -6.941

9 -1.539 0.542 -3.446 -5411 -5.204 -11.363 -6.962
10 -1.269 0.522 -2.870 -5.417 -4.997 -11.357 -7.125
11 -1.262 0.522 -2.855 -5417 -4.991 -11.357 -7.127
12 -1.165 0.515 -2.648 -5.420 -4.902 -11.355 -7.156
13 -0.441 0.464 -1.128 -5.450 -4.004 ~11.363 ~6.881
14 -0.050 0.437 -0.321 -5471 -3.349 -11.380 -6.377}
15 0.015 0.432 -0.187 -5.475 -3.228 ~11.383 -6.269
16 0.251 0416 0.295 -5.491 -2.762 -11.398 -5.819
17 0.356 0.409 0.509 -5.498 -2.539 -11.406 -5.588
18 0.707 0.386 1.217 -5.525 -1.737 -11.436 -4.691
19 1.154 0.356 2.109 -5.564 -0.573 -11.485 -3.255
20 1.182 0.354 2.165 -5.567 -0.494 -11.488 -3.153
21 1.215 0.352 2.230 -5.570 -0.402 -11.492 -3.033
22 1.339 0.344 2473 -5.582 -0.047 -11.508 -2.568
23 1583 0.327 2.954 -5.607 0.692 -11.542 -1.570
24 2.140 0.291 4.034 -5.671 2.549 -11.634 1.065
25 3.342 0.212 6.300 -5.844 7.388 -11.899 8475
26 3.458 0.204 6.515 -5.863 7.916 -11.930 9.318
27 3.548 0.198 6.681 -5.879 8.333 -11.955 9.985
28 3.746 0.185 7.044 -5.913 9.271 -12.012 11.499
29 4.493 0.135 8.391 -6.060 13.092 -12.254 17.792
30 6.567 -0.014 11.956 -6.616 25992 -13.218 40.029




460 Honggie Kim and Kyung Hee Kim

tEABH
e ypiEages

10.0

5.0

2.0 40 5.0

<ag 1> tEAZDY 4

T BEH ¥FFT(=0)

1
0.4
.3
] "
6.2
- &
3
-6lo 4.0 -2.0 ’ O.D“ 2.0 4.0 8.0
0 %,
¢ / ~EIF(t,x) /29
-0.2
3
-0.3 3
-0.4 -
*
<™ 2> tEAFH BEH 4FFF2A(p=0)
tSAHF
Chgt 8= gargs
40.0 .
0o | UM 1B Al o gt
’ dHY Jgas
A
sum Al oyer [ 2° .
Y gggs
A
. 10.0 :ﬁ‘
'y
s . -0 S a—.Ll
-slo 4 40 e -2.0 L e o " 20 4.0 6.0
Last ¢ : - .

< 3™ 3> tTAF A 488 FFFTr( =38 & p=6)




Influence of an Observation on the t-statistic 461

*n

<Y 4> tS5AFN AEA AFTSBA(=3)
AaEd

[1] Campbell, N.A.(1978). The influence function as an aid in outlier detection in discrimination
analysis, Applied Statistics, Vol. 27, 251-258

[2] Cook, R.D.(1977). Detection of influential observation in linear regression, Technometris,
Vol 19, 15-18

[3] Cook, R.D. and Weisberg, S.(1980). Characterization of an empirical influence function for
detecting influential cases in regression, Technometics, Vol 22, 495-508

[4] Cook, R.D. and Weisberg, S$.(1982). Residual and Influence in Regression, Chapman and
Hall, New York

[5] Critchley, F.(1985). Influence in principal components analysis, Biometika, Vol. 72, 627-626

[6] Hampel, F.(1974). The influence curve and its role in robust estimation, Journal of
American Statistical Association, Vol. 69, 383-393

[7]1 Kim, H.(1992). Measures of influence in correspondence analysis, Journal of Statistical
Computation and Simulation, Vol. 40, 201-217

[8] Kim, H.(1994). Influence functions in multiple correspondence analysis, The Korean Jourral
o Applied Statistics, Vol. 7, 69-74

[9] Kim, H.(1998). A study on cell influences to X’statistics in contingency tables, The Korean
Communications in Statistics, Vol. 5, 35-42

{10] Kim, H. and Lee, H.(1996). Influence function on x? statistics in contingency tables, The
Korean Communications in Statistics, Vol. 7, 69-76

[11] Kim, H.,, Lee, Y., Shin, and Lee, S.(2003). Influence function on tolerance limit, The
Korean Communications in Statistics, Vol. 10, 497-505

[12] Lee, H. and Kim, H.(2003). The changes in x? statistic when a row is deleted from a



462 Honggie Kim and Kyung Hee Kim

contingency table, The Korean Communications in Statistics, Vol. 10, 305-317
[13] Radhakrishnan, R and Kshirsagar, A.M.(1981). Influence functions for certain parameters
in multi-variate analysis, Communications in Statistics A, Vol. 10, 515-529

[ 2005 2€ <, 2006d 68 A9 ]



