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SPSS Regression Diagnostics Example (with tweaked data)

Salary, years since Ph.D., and number of publications example from Cohen, Cohen. West, &

Aiken, Table 3.2.1.

Syntax

list vars=all.

regression vars=time pubs salary
/descriptives =mean stddev
/statistics=r coeff ses anova

/dependent=salary

/method=enter time pubs
/casewise=all sresid sdresid mahal cook

/scatterplot (*zresid *zpred).

Results with Original Data

R-square = .530, F(2,12) = 6.78, p = .011.

lever sdbeta sdfit

List

ID TIME PUBS SALARY

1 3 18 51876
2 6 3 54511
3 3 2 53425
4 8 17 61863
5 9 11 52926
6 6 6 47034
7 16 38 66432
8 10 48 61100
9 2 9 41934
10 5 22 47454
11 5 30 49832
12 6 21 47047
13 7 10 39115
14 11 27 59677
15 18 37 61458

Number of cases read:
15 Number of cases
listed: 15

Coefficients®
Unstandardized .. Standardized Coefficients
Model B Std. Error Eeta Std. Error t Sig.
1 (Constant) 43082394 3099.493 13.900 .oaa
time years since PhD 982 867 482047 AT0 2R2 2174 .0a0
pubs number of 121.8M 149 698 213 2R2 814 432
publications

a. DependentYariahle: salary annual salaryin daollars
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Scatterplot
Dependent Variable: annual salary in dollars
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Regression Standardized Predicted Value
Casewise Diagnostics®
salary annual Centered Std. DFBETA
salary in Stud. Deleted Leverage hahal. Cook's pubs number time years
Case Mumber | Std. Residual dollars Stud. Residual Residual Walue Distance Distance Std. DFFIT | (Constant) | of publications since PhD
1 E26 51876 6849 B73 04 1.632 034 AN 232 134 -244
2 .8aa 54411 988 987 132 1.842 .08n 4491 3T -.384 72
3 1.225 53425 1.361 1.417 124 1.733 145 BT G40 -.350 -.054
4 1.514 61863 1.576 1.694 .00g 124 .0eg 484 229 -162 132
i -.059 52926 -.064 -.061 094 1.318 .0oo -027 -.009 .0z0 -7
G -.458 47034 -.497 -.481 084 1172 015 -.202 =141 142 -.0a5
T A13 66432 615 5489 238 3.336 055 3497 =211 028 245
g 40 E1100 5349 &23 380 83145 ove 4649 -.0a4 422 -.205
9 -7 41934 -.794 -7 110 1.533 045 - 361 -.347 -.0o07 219
10 -.552 47454 -.580 -.874 060 837 017 -218 =131 -116 148
11 ERChR| 44832 -.384 -.345 74 2,808 014 -149r - 066 -1456 148
12 -.769 47047 -.808 =793 022 308 021 =247 =151 -.093 122
13 -2.066 39115 -2.1494 -2.724 .0a0 704 213 -89 - B06 640 -335
14 427 29677 451 436 .03g 832 .0og 149 -019 005 064
15 -.655 61458 -874 -.864 372 5.204 189 - 764 418 101 -.581

a. Dependent Variable: salary annual salary in dollars
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With an outlier on X2 - NUMPUB.

Overall R-square = .363, F(2,12) = 3.42, p = .067.

ID TIME PUBS SALARY

Coefficients®
1 3 18 51876 nstandardized .. Standardized Coefficients
2 6 3 54511 Maodel B Std. Error Beta Stal. Errar t Sid.
3 3 2 53425 1 fConstant 45334.772 3631.285 12.484 .0on
4 8 17 61863 tirne vears since PhD 121.069 212.659 132 232 5689 580
5 9 11 52926 pubs number of 328118 132174 575 232 2487 029
6 36 6 47034 publications
7 16 38 66432 — -
s 10 48 61100 a. Dependent Variable: salary annual salary in dollars
9 2 9 41934
10 5 22 47454
11 5 30 49832
12 6 21 47047
13 7 10 39115
14 11 27 59677
15 18 37 61458
Number of cases read: 15
Number of cases listed:
15
Scatterplot
Dependent Variable: annual salary in dollars
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Regression Standardized Predicted Value
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Casewise Diagnostics®
salary annual Centered Std. DFBETA
salaryin Stud. Deleted Leverage Mahal. Cook's pubs number time years

Case Mumber | Std. Residual dollars Stud. Residual Residual alue Distance Distance Std. DEFIT | (Caonstant) | of publications zince PhD

1 040 51876 .04z 041 043 BOE .0oa 014 011 -.a01 -.0o0g
2 1.087 54511 1.212 1.2349 114 1.485 108 AB2 450 -.435 =113
3 1.0349 53425 1174 1.196 51 2108 128 B30 B23 -.443 -.235
4 1.467 61863 1.623 1.624 004 0ra 0E0 452 318 -.08v -.078
5 425 52926 447 432 030 418 .or AEY 14 -.078 -.0oz
3] -.680 47034 -1.828 -2.080 745 11127 B.925 -5.137 5549 1.947 -4.704
T 984 G432 1.110 1122 1449 2082 13 588 -.264 420 2or
8 - 176 g1100 -.220 =211 296 4.1449 0oy -159 065 - 144 011
g -4ra 41934 -1.087 -1.063 0593 1.296 071 - 463 -.447 149 254
10 -.8349 47454 -.874 -.ara 024 337 026 - 275 -.155 -.0s0 A37
11 -.874 49832 -4349 -434 0B5 a1z 045 - 364 -.06G -0 1B6
12 -.868 47047 -804 -.8598 014 1596 024 - 266 -157 -.030 1049
13 -1.521 39114 -1.610 -1.741 041 T4 04 - B05 -.A45 e )| 114
14 B10 59677 638 B22 0149 27z 013 191 .0og Rk 018
15 265 £1458 302 250 161 2.251 .00y 167 - 074 A01 074

a. Dependent Variable: salary annual salary in dollars
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With an outlier on Y - Salary

R-square = .011, F(2,12) <1, ns.

Coefficients®
ID TIME PUBS SALARY Unstandardized ... Standardized Coefiicients
hodel B Std. Error Beta Std. Error t Sig.
13 18 51876.0 1 (Constant) 59775198 [ 10585.421 5647 .ooo
2 63 54511.0 fime years since PhD -556.096 | 1543.870 -137 381 -.380 725
3 3 2 53425.0 ubs number of 137.368 a811.252 102 381 2649 743
4 8 17 61863.0 publicatinns - ' - ' ' -
5 9 11 52926.0 F
6 6 6 47034.0 a. DependentVariahle: salary annual salary in dollars
7 16 38 66432.0
8 10 48 61100.0
9 2 9 120000.0
10 5 22 47454.0
11 5 30 49832.0
12 6 21 47047.0
13 7 10 39115.0
14 11 27 59677.0
15 18 37 61458.0
Number of cases read:
15 Number of cases
listed: 15
Scatterplot
Dependent Variable: annual salary in dollars
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Regression Standardized Predicted Value




Newsom

Psy 522/622 Multiple Regression and Multivariate Quantitative Methods, Winter 2024 6
Casewise Diagnostics®
salary annual Centered Std. DFBETA
salaryin Stud. Deleted Leverage Mahal. Cook's pubs number time years

Case Mumber | Std. Residual dollars Stud. Residual Residual alue Distance Distance Std. DEFIT | (Caonstant) | of publications zince PhD

1 - 436 51876.0 -.481 - 4B4 049 1.632 016 -5 - 160 -.0596 168
2 -7 54511.0 -131 - 126 A3z 1.842 Nuleki -062 -.040 0449 -0z
3 -.2449 534250 - 276 - 265 124 1.733 00& -129 -1z20 Q1] 018
4 211 F1863.0 149 pealil 0oy 124 Nuleki 60 028 -.020 016
5 - 168 52926.0 -184 - 176 0594 1.318 0oz -077 -.025 057 -.0449
3] -813 47034.0 -850 -.540 084 1172 018 =227 -.158 AEB0 -.0g2
T A18 FE432.0 B22 BO& 238 3.336 057 A1 =213 0249 247
8 014 E1100.0 .0za 0149 .380 5314 .0oa 7 -.003 014 -.0or
g 3.014 120000 3.320 11.154 A10 1.633 FBE 51549 4.951 0596 -3129
10 -.630 47454.0 -.674 -.658 0E0 837 02z -.250 =151 -133 Ara
11 -.A6G 483320 -.652 -.635 A74 2409 046 - 363 -122 -.288 275
12 -616 47047.0 -.G45 -.628 02z 308 013 - 196 -1z20 -074 .0g7
13 -910 391145.0 -.968 -.965 050 Fo4 041 -.351 -4 237 -1149
14 16 A9677.0 A2z A7 038 A3z Nuleki 040 -.004 o1 017
15 331 F1458.0 442 437 3Tz 5.204 051 ATT -.207 -.050 .22

a. Dependent Variable: salary annual salary in dollars
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Outlier on X and Y - an influential data point.

R-square = .840, F(2,12) = 31.41, p < .001

ID TIME PUBS

QO ~Joy Uk WM

R el
B WP oo

15

Number of cases read:
Number of cases

15

listed:

o O O W oy W

18
3
2

17

11
6

38

48
9

22

30

21

10

27

37

15

SALARY

51876.
54511.
53425.
61863.
52926.
47034.
66432.
61100.
12000
47454 .
49832.
47047.
39115.
59677.
61458.

OO OO OO ODOOOO OO oo

Coefficients®
Unstandardized .. Standardized Coefficients
Madel B Stol. Errar Beta Stad. Errar t Sig.
1 (Canstanty 40079.314 4352.857 9.208 pulln}
tirme years since PhD 2294 5032 2894831 830 T T.H25 oo
pubs number of -201.145 157 676 -14a0 T -1.276 236
puhlications

a. Dependent Yariable: salary annual salary in dollars
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Regression Standardized Residual

Scatterplot

Dependent Variable: annual salary in dollars
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Regression Standardized Predicted Value
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Casewise Diagnostics®

salary annual Centerad Std. DFEETA

salany in Stud. Deleted Leverage tahal. cook's pubs number time years
Case Mumber | Std. Residual dollars Stud. Residual Residual Value Distance Distance Std. DFFIT | (Caonstant | of publications zince PhD
1 1.063 51876.0 1.135 1.140 056 .r85 060 430 33z Rl -287
2 158 54511.0 174 AB7 113 1.678 .oz 078 073 -.0a7 -014
3 854 534250 67 964 152 2132 a8r A1 404 -.339 -195
4 853 61863.0 BBa 87T 006 080 020 245 72 -.043 -046
] - 696 52926.0 -733 -r18 030 418 0149 -.235 -183 129 -.0o&
3] -.B98 47034.0 - 756 -1 080 1.116 033 -.307 -287 2m [Eg
7 -.338 GE432.0 -.382 -.368 180 2.097 013 -183 nga =13 -.0649
g 463 £1100.0 1.211 1.238 30z 4.2 284 845 -342 .55 - 131
g 1.034 120000 2.447 3.310 754 10.565 9176 7.098 -1.273 -2.774 B.599
10 041 47454.0 043 041 03z 453 .noa 014 Anog Rtk -.nog
11 537 49832.0 A1 465 074 1.105 0149 233 054 139 -124
12 -3 47047.0 =335 =323 014 264 .0o4 -.084 -.080 -m4a 046
13 -1.870 39115.0 -1.9749 -2.309 041 AT 187 -.801 -713 436 152
14 -026 59677.0 -7 -.026 014 269 oo -.nog Anoa -.0o4 -.001
15 -1.554 £1458.0 -1.776 -1.980 168 2.345 321 -1.045 36 -.640 -548

a. Dependent Yariahle: salary annual salary in dallars

EXAMINE VARIABLES=salary BY time /PLOT=NPPLOT.
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Normal Q-Q Plot of annual salary in dollars
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	With an outlier on Y - Salary

