Multiple Regression (description) 
This chapter builds on the principles presented in chapter 3. That chapter was ended with an example showing the relationship between two variables. In this chapter more predictor variables (independent variables) are added to the model. (Remember the Y'=a + bx is the model being considered.) There are no new principles added -- just complexity. In multiple there may be many independent variables and one dependent variable. 
In this next section Y primed (Y'), Beta, regression line slope, and the constant are discussed. As implied in the formula Y'=a +bX these concepts are related. 
[bookmark: _GoBack][image: http://statutor.org/c7/chapter7/IMAG001.JPG]
Beta is the change in Y for each unit (1) change of X. In the example above the change of X from 4 to 5 (actually 4.0214 to 5.0214) shows a change in Y as .30791. This is seen in Figure 2 by the light blue shaded area (if you are viewing in black and white it is the shaded area identified by the cursor). The vertical blue area represents 1 for X. That from 4 to 5. The left side of the blue area identifies 4 on the x-axis and when it meets the regression line a horizontal line to the y-axis is the Y value predicted by 4 on the x-axis (Y' for 4). The right side of the blue area identifies 5 on the x-axis and when it meets the regression line a horizontal line to the Y-axis is the Y value predicted by 5 on the X-axis (Y' for 5). The difference between Y' when X=4 and Y' when X=5 is beta. It is represented by the horizontal blue area. 
The constant (a) is the value of Y when X is zero. It is 3.4294. It can be thought of as the origin or the regression line. Once the starting point of the regression line is identified (the constant--a) the remainder can be generated by beta. That is the slope can be determined using beta. Points are plotted according the unit changes in X. The next plot after X=0 would be when X=1. A line is drawn from X=1 up to the point on Y that is equal to the constant plus beta. That is, 3.4294 plus .30791 which is 3.73731. Next .030791 is added to 3.73731 at the X=2 position and a point identified. Once these points are drawn the regression line can be drawn through these points as indicated above. 
With this information a prediction can be made by using Y'. That is if X is known and one has the constant and beta then Y can be predicted using the following formula:
Y'=a + bX. 
The difference between Y' and the actual score is the error in prediction. When all of the differences are squared and summed the result is the error sum of squares. The square root of the sum of squares error divided by N is the error variance. 
In chapter 3 the two variables DEPRES and TENSE (taken from the Psychosocial Assessment Scale) were correlated using the regression method. In this example the variable ANGRY is added to the model. The variable DEPRES will be treated as the criterion variable (dependent variable); while TENSE and ANGRY will be treated at the predictor variables (independent variables). 
The following data is taken from the data found in Figure 1 in chapter. 
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Although all of the formulae presented in chapter 3 apply here only the extended formulae related to multiple variables. 
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Notice that the results of these cases corresponds to the column identified as Y' (y primed) in the table above. 
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Running Multiple Regression
R square and consequently the amount of shared variance between two or more variables can be obtained by (1) squaring the correlation and (2) multiplying that result time 100. 
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Click Continue
Click Paste
That will produce approximately the following syntax file (the "keep" command will not be there). 
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Output
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Test Contribution of Variables
This next set of examples is designed to show (1) that you can test the contribution of each variable, (2) that you can force variables to enter the model (a new concept model) to be tested for their contribution, and (3) that the computer will select the next variable that will contribute the most to model (step wise regression). 
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Notice that the R Square Change for variable 2 (Tense) is .116. That is the proportion of change and can be converted to percentage of variance accounted for by multiplying by 100 which makes it 11.6% when rounded becomes 12%. This variance is referred to as unique variance. It is variance of the Y variable that is shared only with Tense. Or stated differently it is variance of the Y variable that is accounted by Tense only. 
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Notice that the R Square Change for variable 2 (Angry) is .070. That is the proportion of change and can be converted to percentage of variance accounted for by multiplying by 100 which makes it 7 or 7%. 
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In the first run Tense accounted for 12% variance beyond Anger and in the second run Anger accounted for 7% variance beyond Tense. These two runs are represented in the Venn diagram below. These percentages can be shown in a Venn diagram. Overlaps of variables indicate shared variance. For example, in the figure below there is 12% overlap between the X-1 variable and the Y variable. 
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Venn Diagrams
It appears that it makes no difference whether you think about the beta weight as being taken directly from the part correlation or whether you take the part correlations plus the respective amount of weight from the overlap -- the proportional weight is the same. 
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Beta Weights
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Three important sums of squares (S5) are presented.

SSR (sums of squares regression) = biZxy + baTizy + . buSiay
In the present example
SSR=(45978:103.75) + (:565385-112.4) = 111.251
SSE (sums of squares error or residual) = X(Y - T2
In this case is the sum of the column labeled (¥ - T2

SST = (sums of squares tofal) = Ty?
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The following formulea apply to the discussion.
SST=SSR+SSE
SSR=SST-SSE
SSE=SST- SSR
R? =SSR/ SST = proportion of variance accounted for

SSR/ dfus

SSE/df
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File Name = crsregl4. sps

get file = 'e:\dape\ CRSLEQ1 sav'tkeep=
GROUP LEISUR FEAR DEPRES FEELG ANGRY CONFUS WORTH
TENSE USELES SATISF  OUTSID BILLS TALKTO CONELT ALCDRG
SUPPRT EMPLOY GOODI LIKEW INWAY MONEY HEALTH
DISTRS QUALIT RELATE JOB ABUSE sLECAR.
REGRESSION
DESCRIPTIVES=MEAN STDDEV CORR N
VARIABLES = DEPRES ANGRY TENSE
JSTATISTICS =R COEFF ANOVA OUTS ZPP CHA.
/DEPENDENT=DEPRES
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An approzimation of the above Syntax file can be created in the following manner.
Click on Analyze

Click on Regression

Click on Lincar

Select DEPRESS (dependent variable)

Click 'right delta’ for dependent variable

Select ANGRY and TENSE (independent variables)

Click 'right delta’ for independent variable

Click on Statistics

Select Estimates, Descriptives, Model, Block Summary, R square change
Click Continue

Click Paste
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Regression

a. All requested variables entered.

b. Dependent Variable: DEPRES

Descriptive Statistics
St
Mean | Dewiation N
DEPRES 345 274 20
ANGRY 325 245 20
TENSE 3.40 258 20
Correlations
DEPRES | ANGRY | TENSE
Fearson Correlaiion  DEFRES T.000 814 842
ANGRY 814 1.000 764
TENSE 842 764 1.000
N DEPRES b b 20
ANGRY 20 20 20
TENSE 20 20 20
Variables Entered/Removed®
Variahles | Vaniahles
Model | Entered | Removed | Method
T TENSE, Ehigt
ANGRY'
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Model Summary

Change Statistics

st Enor

Adjusted | ofthe  |R Square Sig. F

Model | R |RSquars | R Square | Estimate | Change |F Change | ot a2 | Change
T sz 778 752 137 778 | 29831 2 7 000

a. Predictors: (Canstant), TENSE, ANGRY

ANOVAS
Surm of Wean
Madel Suares o Souare 3 sig
T Regression | 111.251 T| 5626 | 20832 000°]
Residual 31800 17 1.885
Total 142,050 19
a Predictors: (Canstant), TENSE, ANGRY
b. Dependent Variable: DEPRES
Coefficienta
Standaral
o0
Unstandardized  [Coeficien
Caeffcients ts Correlations
Model B [st.Eror | Beta t Sig__|zero-order| Patial | Part
T (Constand|341E02 538 062 951
ANGRY 460 198 40| 2318 033 814 490 265
TENSE 565 189 528 | 2986 008 842 587 341

a.Dependent Variable: DEPRES |
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File Name = crsreg15.sps

get file = 'e:\dape\ CRSLEQ1 sav'fkeep=
GROUP LEISURFEAR DEPRES FEELG ANGRY CONFUS WORTH

TENSE USELES SATISF OUTSID BILLS TALKTO CONELT ALCDRG
SUPPRT EMPLOY GOODI LIKEW INWAY MONEY HEALTH
DISTRS QUALIT RELATE JOB ABUSE sLFCAR
REGRESSION

DESCRIPTIVES=MEAN STDDEV CORR N

/VARIABLES = DEPRES ANGRY TENSE

JSTATISTICS =R COEFF ANOVA OUTS ZPP CHA.

/DEPENDENT=DEPRES

/METHOD=ENTER ANGRY

/METHOD=ENTER TENSE,
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Regression

a. All rqussted variables entered

b. Dependent Variable: DEPRES

Descriptive Statistics
E
Mean | Dewiation N
DEPRES 345 274 20
ANGRY 328 245 20
TENSE 3.40 258 20
Correlations
DEPRES | ANGRY | TENSE
Fearson Correlaion  DEPRES T.000 B0 842
ANGRY 814 1.000 764
TENSE 842 764 1.000
N DEPRES b b 20
ANGRY 20 20 20
TENSE 20 20 20
Variables Entered/Removed®
Variables | Variables
Model | Entered | Removed | Method
T ANGRY? Enter
2 TENSE? Enter
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Model Summary

std. Eror Change Statistics

Adjusted | ofthe | R Square Sig. F
Model | R |RSquare |RSquare | Estimate | Change |F Change | it 2| Change
T Erg 662 643 164 662 35250 T 8 000
2 882> 178 752 137 16| 8915 1 17 008

a. Predictors: (Constant), ANGRY
b. Predictors: (Constant), ANGRY, TENSE
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aNovAS

Sum of Wean
Mogel Squares o Square 3 sig
T Regiesson | 945620 T| ssbze | 35780 007
Residual 48321 18| 268
Total 142,950 10
7 Regression | 111,251 2| 5562 | 29832 o008
Residual 31608 7| rees
Total 142,050 10
a. Predictors: (Constant), ANGRY
b. Predictors: (Constant, ANGRY, TENSE
. Dependent Variable: DEPRES
Coefficients
Standard
20
Unstandardized | Coefficien
Coeffcents s Correlations
Mogel B [oto Evor | Beta t Sig__[Zero-order [ Parial | Pat
T Consam| 486 618 78 3
ANGRY 912 15| 14| 5037 000 814 g4 | 814
7 (Constand p341E02 538 062 951
ANGRY 480 e8| a0 | 2318 033 814 s | 25
TENSE 565 isa| 528 | 2088 00 842 s7 | aw

a Dependent Variable: DEPRES
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File Name = crsreg6.sps

get file = e \dape\ CRSLEQ1 sav'keep=
GROUP LEISURFEAR DEPRES FEELG ANGRY CONFUS WORTH

TENSE USELES SATISF OUTSID BILLS TALKTO CONELT ALCDRG

SUPPRT EMPLOY GOODI LIKEW INWAY MONEY HEALTH

DISTRS QUALIT RELATE JOB ABUSE sLFCAR

REGRESSION

VARIABLES = DEPRES ANGRY TENSE

JSTATISTICS =R COEFF ANOVA OUTS ZPP CHA.

/DEPENDENT=DEPRES

/METHOD=enter tense

Jmethod=eater angry.
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Regression
Variables EnteredRemoved®

Variables | Variahles

Model | Entered | Removed | Method
T TENSE? Enter
2 ANGRY2 Enter

a All rqussted variables entered
b. Dependent Variable: DEPRES

Model Summary

Change Statistics

st Error

Adjusted | ofthe R Square Sig. F

Modell R__|R Square|R Square |Estimate | Changs F Change| _dft a2 |change
T 9429  j03 | 692| 152| 708 43678 T 18] 000
2 se| grs| 7s2| 1ar| om]| s 1 7] o3

a.Pregictors: (Constant), TENSE

b. Predictors: (Constant), TENSE, ANGRY
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ANOVA®

Sum ot Wean

Madel Souares o Sauare 3 sig.

T Regression | 101.232 T 101232 | 43678 000°]
Residual 4718 18 2318
Total 142,050 19

7 Regression | 111.251 7| 5626 | 20832 o00F|
Residual 31809 17 1885
Total 142,050 19

a. Predictors: (Constant), TENSE

b. Predictors: (Canstant), TENSE, ANGRY
©. Dependent Variable: DEPRES
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Coefficients

[Standaral
o0

Unstandardized ~ [Coeficien
Coeffcients ts

Correlations

Model B [st.Enor| Beta t Sig__[7ero-order] Partial | Part
T (Constny| 388 575 75 | 609
TENSE a0t 136 | 42| eeos| om0 842 842 842
7 (Constantfa41E-0z 538 062 | ss1
TENSE 565 189 | 28 | 2088 | ooe 842 587 | a4
ANGRY. 460 108 a0 ams| 0w 814 90| s
a Dependent Variable: DEPRES
Excluded Variables®
Callingart
v
Partial | Statistics
Model Betaln t Sig__| Conslation | Tolerance
T ANGRY 410:] 2318 033 450 17

a. Fredictors inthe Model: (Constant), TENSE
b. Dependent Variable: DEPRES
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There is a question of how the shared variance of all variables is
divided in the part correlations
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A Simple Correlation
Simple (X-1)=(B + C)/(A + B +C+D)

The simple correlation for X-1 is computed by dividing total variance of Y into
the variance of Y shared by X-1. For X-1 that variance of ¥ accounted for by X-1
s represented by the area identified by “b” and “c.” The total variance of ¥ is
represented by the area “a”, b, “c”, and “d."

Simple(X-2)=(C + DYf(A+ B+ C+D)

The simple correlation for X-2 is computed by dividing total variance of T into
the variance of Y shared by X-2. For X-2 that variance of ¥ accounted for by X-2
s represented by the area identified by “c” and “d”. The total variance of ¥ is
represented by the area “a”, b, “c”, and “d."




image34.jpeg
B. Part Correlation (Simipartial Correlation)
Part(X-1)=B/(A + B+ C+D)

The part correlation for X-1 is computed by dividing total variance of Y into the
variance of ¥ shared by X-1 that is not shared by X-2. For X-1 that variance of T
accounted for by X-1 and not shared by X-2 is represented by the arca identified
by “b." The total variance of ¥ is represented by the area “a”, “b”, “c”, and “d.”

Part(X-2)=B/(A + B+ C+D)

The part correlation for X-1 is computed by dividing total variance of Y into the
variance of ¥ shared by X-2 that is not shared by X-2. For X-1 that variance of T
accounted for by X-2 and not shared by X-2 is represented by the arca identified
by “d." The total variance of ¥ is represented by the area “a”, “b”, “c”, and “d.”
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C. Partial Correlation

Part(X-1)=B/(A + B)

The partial correlation for X-1 is computed by dividing variance of ¥ that is not
shared by any other X variables into the variance of Y shared by X-1 that is not
shared by any other X variables. For X-1 that variance of ¥ accounted for by X-1
and not shared by X-2 is represented by the area identified by “b.” The variance
of ¥ not shared by any other X variables is represented by the area “a” and *b.”

Part(X-2)=Df(A + D)

The partial correlation for X-2 is computed by dividing variance of Y that is not
shared by any other X variables into the variance of Y shared by X-2 that is not
shared by any other X variables. For X-2 that variance of ¥ accounted for by X-1
and not shared by X-1 is represented by the area identified by “d.” The variance
of Y not shared by any other X variables is represented by the area “a” and “d.”
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File Name = crsreg21.sps

get file = rdda\ CRSLEQ31 savlkeep=
AGE SEX GROUP LEISUR FEAR DEPRES FEELG
ANGRY CONFUS WORTH TENSE USELES SATISF OUTSID
BILLS TALKTO CONFLT ALCDRG HUMOR SUPPRT EMPLOY
GOODI LIKEW INWAY MONEY HEALTH DIFFNT CHANGE
SENSE.
MISSING VALUES AGE (999).
MISSING VALUES SEX TO HEALTH (9),
REGRESSION

DESCRIPTIVES=MEAN STDDEV CORR N

/7ARIABLES = DEPRES TENSE CONFLT

JSTATISTICS =R COEFF ANOVA OUTS ZPP CHA.

/MISSING =P AIRWISE

/DEPENDENT=DEPRES

METHOD=STEPWISE.
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Regression

Descriptive Statistics
St
Mean | Dewiation N
DEPRES 383 768 T67
TENSE 381 251 169
CONFLT 300 270 159
Correlations
DEPRES | TENSE | CONFLT
Fearson Correlaion  DEFRES T.000 657 343
TENSE 657 1.000 258
CONFLT 344 258 1.000
N DEPRES 167 166 156
TENSE 166 169 159
CONFLT 156 150 159
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Model Summary

Std. Enor Change Statistics

Adjusted | ofthe  |R Square Sig. F

Model| R __|RSquare |R Square | Estimate | Change |F Change| ot 2| change
T 6573 43 477|203 ] 431 | 116657 T [EXE
2 6atb| aps 457 198| 33| aan 1 153 o3

a.Pregictors: (Constant), TENSE
b. Pregictors: (Constant), TENSE, CONFLT
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ANOVAS

Sum of Wean
Madel Squares o Souare 3 sig
T Regression | 481445 T| 481445 | 116657 00°]
Residual 635.560 154 4127
Total 1117.004 155
7 Regression | 517.002 7| 258951 | 68132 o00F|
Residual 509.102 153 3918
Total 1117.004 155
a. Fredictors: (Constant), TENSE
b. Predictors: (Canstan), TENSE, CONFLT
©. Dependent Variable: DEPRES
Coefficient®
Standaral
o0
Unstandardized  [Coeficien
Caeffcients ts Carrelations
Madel B [owEnor| Beta t Sig__|zeroorder| Partial | Part
T Constand| 1258 204 4783 000
TENSE 02 085 657 | 10801 000 657 657 657
2 (Constand| 896 B 2894 004
TENSE 651 066 603 | 9927 000 657 626 588
CONFLT 186 061 187 | 3081 003 344 240 181

a Dependent Variable: DEPRES
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File Name = crsreg20.sps

get file = eldape\CRSLEQ3 1. sav'keep=
AGE SEX GROUP LEISUR FEAR DEPRES FEELG
ANGRY CONFUS WORTH TENSE USELES SATISF OUTSID
BILLS TALKTO CONFLT ALCDRG HUMOR SUPPRT EMPLOY
GOODI LIKEW INWAY MONEY HEALTH DIFFNT CHANGE
SENSE.
MISSING VALUES AGE (999).
MISSING VALUES SEX TO HEALTH (9)
REGRESSION

DESCRIPTIVES=MEAN STDDEV CORR N

7ARIABLES = DEPRES TENSE ANGRY CONFLT

JSTATISTICS =R COEFF ANOVA OUTS ZPP CHA.

/MISSING =PAIRWISE

/DEPENDENT=DEPRES

/METHOD=ENTER TENSE ANGRY CONFLT.
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Regression
Descriptive Statistics
ED

Mean_| Devation
TDEPRES 363 268 T8
TENSE 381 251 189
ANGRY 365 248 166
CONFLT 300 27 159
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Correlations

DEPRES | TENSE | ANGRY | CONFLT
Fearson Correlaion  DEPRES T.000 657 628 343
TENSE 857 1.000 a4 258
ANGRY 628 " 1.000 a2
CONFLT 344 258 424 1.000
N DEPRES 167 166 163 156
TENSE 166 169 166 159
ANGRY 163 166 166 157
CONFLT 156 150 157 159

Variables Entered/Removed®

Variahles | Vaniahles
Model | Entered | Removed | Metho
T CONFLT,

TENSE, Enter
ANGRY'

a. All rqussted variables entered.
b. Dependent Variable: DEPRES

Model Summary

lsta. Error| Change Statistics

ladjusted | ofthe | Square Sig. F

Modell R__RSquare|R Square [Estimate |Changs | Change| ot a2 |change
T 7513 k3| 666 | 178 563 ] 65381 3] tez| 000

a Predictors: (Constant), CONFLT, TENSE, ANGRY
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Coefficienta

Standarl
o0
Unstandardized  [Coeficien
Caeffcients ts Correlations
Model B [st.Eor | Beta t Sig__[zero-order| Patial | Part
T (Constnd| 264 300 875 381
TENSE 490 085 48| 7507 000 657 520 402
ANGRY 419 gl 383 | 5880 000 628 431 316
CONFLT [a78E.02 059 063 | 1083 289 344 086 057

a Dependent Variable: DEPRES





image44.jpeg
File Name = crsreg19.sps

get file = 'e:\dape\ CRSLEQ31 sav'tkeep=
AGE SEX GROUP LEISUR FEAR DEPRES FEELG
ANGRY CONFUS WORTH TENSE USELES SATISF OUTSID
BILLS TALKTO CONFLT ALCDRG HUMOR SUPPRT EMPLOY
GOODI LIKEW INWAY MONEY HEALTH DIFFNT CHANGE
SENSE.
MISSING VALUES AGE (999).
MISSING VALUES SEX TO HEALTH (9),
REGRESSION
DESCRIPTIVES=MEAN STDDEV CORR N
ATARIABLES = DEPRES FEAR ANGRY TENSE CONFUS CONFLT INWAY
JSTATISTICS =R COEFF ANOVA OUTS ZPP CHA.
/MISSING = PAIRWISE
/DEPENDENT=DEPRES
/METHOD=STEPWISE.
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Regression

Descriptive Statistics
D
Mean | Dewation N
DEPRES 383 768 T67
FEAR 208 278 169
ANGRY 388 248 166
TENSE 381 251 169
CONFUS 388 289 170
CONFLT 300 270 159
INAY 378 285 158
Correlations

DEPRES | FEAR | ANGRY | TENSE [CONFUS | CONFLT | INWAY

Fearson Correlaic DEFRES| 1000 | 690 | 628 7] 711 E7TN BCTE]

FEAR 690 | 1000 478 s00 |  mee 301 434

ANGRY 628 | 478 | 1000 ats| B3 44| am

TENSE 657 | o0 | a7e | 1000 OB 258 | 404

conFug| 711 668 | 635 606 | 1.000 202 | 488

CONFLT| 344 | 3m 424 258 | o2 | 1000 | 294

INvAY 513 43| a3 404 | s 204 | 1000

N DEPRES| 167 | 168 | 163 66| 167 186 | 158

FEAR 166 83| 188 168 | 189 158 | 187

ANGRY 163 88 | 8B 166 | 168 157|158

TENSE 166 68| 188 169 | 189 159 | 158

conrug( 187 | 1ee | 166 169 | 170 159 | 158

CONFLT| 18| 188 | 157 150 | 159 159 | 150

INAY. 155 57| 188 158 188 150] 1s8
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Model Summary

Std. Eror Change Statistics
Adjusted | ofthe | R Square Sig. F
Model| R |RSquare |R Square | Estimate | Changs |F Change | _dfi 2| change
7 T 0 502] 180 505 | 150,997 T 148 000
2 7678|580 s83| 173 084 | 30.034 1 147 000
3 798| B30 623 | 188 041 | 16287 1 146 000
4 a14d) B2 653 | 188 032 | 13626 1 145 000
5 823¢ 77 665 | 188 015 | 6556 1 144 011

a.Pregictors: (Constant), CONFUS
b. Predictors: (Constant), CONFUS, FEAR

¢.Predictors: (Constant, CONFUS, FEAR, TENSE

d. Pregictors: (Constant), CONFUS, FEAR, TENSE, ANGRY

e Pregictors: (Constant), CONFUS, FEAR, TENSE, ANGRY, INWAY
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Coefficients

Standaral
o0
Unstandardized | Coeficien
Caeffcients ts Correlations
Model B |stEnor| Beta t Sig__|7ero-order | Patial | Pat
T Constard| 1514 245 6177 000
CONFUS 660 054 71 | 12288 000 il il il
2 (Constand| 1288 72 5535 000
CONFUS 419 066 451 | Bas2 000 11 464 335
FEAR 380 069 389 | sam0 000 690 412 290
3 (Constand| 782 248 3148 002
CONFUS 323 067 48 | 4810 000 1 370 242
FEAR 202 o7 209 | 4204 000 690 329 212
TENSE 288 ot 260 | 403 000 657 317 203
T (Constand| 371 763 1412 160
CONFUS 210 gl 226 | 203 004 11 237 142
FEAR 280 067 286 | 4188 000 690 328 202
TENSE 257 06a 240 | a7z 000 657 295 180
ANGRY 255 069 234 | 389 000 628 293 178
5 (Constand| 187 i 580 563
CONFUS 169 o2 182 | 2388 020 b0 193 112
FEAR 250 066 265 | 3013 000 690 310 185
TENSE 238 068 222 | 3400 o0t 657 279 165
ANGRY 254 068 233 | a7 000 628 298 178
INWAY 134 052 142 | 2881 011 513 209 121

a Dependent Variable: DEPRES
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Excluded Variables'

Callingart
¥

Partial | Statistics

Madel Betaln t Sig__| Conelation | Tolerance
T FEAR 389°| 6480 000 a2 554
ANGRY 2050 4156 000 34 596

TENSE 72| 5342 000 403 632
CONFLT 1403 2508 03 203 915

INAY 2182 3402 o0t 270 762

2 ANGRY 6] 4008 000 315 591
TENSE 60| 4036 000 37 570
CONFLT 108 1920 0s7 157 895

INAY 1675|2785 008 225 741

3 ANGRY 2367 3690 000 293 582
CONFLT 93| 1759 081 145 891

INAY 1430|2470 015 201 732

T CONFLT 0389 iZn 476 055 806
INwAY 1429 2561 011 209 731

5 CONFLT i7e 320 750 027 785

a. Predictors inthe Model: (Constant), CONFUS
b. Predictors inthe Model: (Constan), CONFUS, FEAR

. Predictors in the Model: (Constant, CONFUS, FEAR, TENSE

d. Predictors inthe Model: (Constant), CONFUS, FEAR, TENSE, ANGRY

e. Fredictors inthe Model: (Constant), CONFUS, FEAR, TENSE, ANGRY, INWAY
. Dependent Variable: DEPRES
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AGE SEX GROUP LEISUR FEAR DEPRES FEELG
ANGRY CONFUS WORTH TENSE USELES SATISF OUTSID
BILLS TALKTO COMFLT ALCDRG HUMOR SUPPRT EMPLOY
GOODI LIKEW INWAY MONEY HEALTH DIFFNT CHANGE
SENSE.
MISSING VALUES AGE (999).
MISSING VALUES SEX TO HEALTH (9),
REGRESSION

DESCRIPTIVES=MEAN STDDEV CORR N

TARIABLES = worth leisur feelg satisf

JSTATISTICS =R COEFF ANOVA OUTS ZPP CHA.

/MISSING = PAIRWISE

/DEPENDENT=worth

/METHOD=ENTER LEISUR FEELG

/METHOD=ENTER satist
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Descriptive Statistics

St
Mean__| Deviation N
WORTH A 756 766
LEISUR a4t 229 167
FEELG 413 241 167
SATISE. 421 227 163
Correlations
WORTH | LEIBUR | FEELG | SATISF
Fearsan Canelaion  WORTH 1000 504 563 518
LEISUR 504 1.000 503 475
FEELG 563 503 1.000 488
SATISE 518 478 498 1.000
N WORTH 168 165 166 162
LEISUR 165 167 164 161
FEELG 166 164 167 160
SATISE 162 161 160 163
Variables EnteredRemoved®
Variables | varianles
Model | Entered | Removed | metho
T FEELG,
LEISUR Entot
2 SATISF? Enter

a. All rqussted variables entered.
b. DependentVariable: WORTH
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Model Summary

std. Eror Change Statistics

Adjusted | ofthe R Square Sig. F
Model| R __|RSquare |R Square |Estimate | Change [ Change| it 2| Change
T 6187 382 374|203 | 382 | 48463 2| 157 000
2 653 478 45| 196 | nas | 12088 1 156 | o001

a Predictors: (Canstant), FEELG, LEISUR
b.Predictors: (Constant), FEELG, LEISUR, SATISF
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ANOVA®

Sum of Wean
Madel Squares o Souare 3 sig.
T Regression | 208.142 T| 199571 | 48463 0007}
Residual 646.531 157 4118
Total 1045673 159
7 Regression | 446,620 3| 148543 | 38618 00°)
Residual 600.044 156 3845
Total 1045673 159

a. Predictors: (Canstant), FEELG, LEISUR
b. Predictors: (Constant), FEELG, LEISUR, SATISF

. Dependent Variable: WORTH

Coefficients
tandaral
o0
Unstandardized Foeficier)
Coeffcients ts Correlations
Made B PtEmor| Beta | t Sig._fero-orded Partial | Part
T (Consar 433 ] 374 2508 | 013
LEISUR| 330 | 08t | 20s| 4087 | 000| s04| 300 | 288
FEELG | 41| 077 | 14| s70s| o00| sm3| 414 388
2 (Consta| 487 | 384 1268 | 208
LEISUR | 243 | 08s2| 17| 2050 004 | s04| 230 478
FEELG | 351 | 079 | .330| 44s1| o000| sm3| 335 | 260
samisF | ose| 02| osa| aare| oo1| sie| oes| 211

a.Dependent Variable: WORTH
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GOl LIGM  DWAY  MNEY  HGATH DIFEN  CHANGE

DISSTIC VALUES 0K (999)
IISSTIC VALUES SEX T0 HEALTH. (9)

Leisur seely sarist
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Regression

a. All rqussted variables entered.
b. Dependent Variable: WORTH

Descrintive Statistcs
EX
Mean | Devision |
TORTH o Z58 o
LEBUR s 220 187
FEELG 413 241 187
saTise an 2 163
Correations
VioRTH | LEUR | FeeLe | eamier
Pearaon Conelalon  WORTH | 1.000 En w3 5
LEBUR s | om0 503 ars
FEELG 553 03| tom 198
saTise st 475 w0 | om0
W WORTH ] 68 66 82
LEBUR 165 197 184 181
FEELG 166 164 187 180
saTise 162 161 180 193
Variables EnteredRemoved®
Variaiies | variaties
odel | Entered | Removed | wetho
! Enter
2 Enter
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Model Summary

Change Statistics

lstd. Error|

ladjusted | ofthe R Square Sig F

Model R __RSouareR Square [Estimate | Change f Changs| _dft 2| Change
T 5057 354 | 345 207 354 | 42847 7] 157| 000
2 53| 26| 15| 198| o73|i1a7a0 1] s8] oo

aPredictors: (Constan), SATISF, LEISUR
b.Predictors: (Constant), SATISF, LEISUR, FEELG
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Coefficients

fetandaral
o0
Unstandardized ~ Coeficien|
Coeffcients ts Correlations
Model B |ow.Enor| Beta t Sig__pero-order] Partial | _Part
T (Constn] a0 | 397 2170|032
LEISUR | 372 | ms2| .333| 4ses| 00| s04 | 342 203
SATISF 406 | 02| 3s0| 4930| o00| s18| 366 | 318
2 (Constan} 487 | 384 1268 208
LEISUR | 243 | ms2| 27| 29s0| .004| s04| 230 | 78
SATISF 286 | 082| 254 | 3476 001 s1g | 268 | 211
FEELG a5t | oro| 30| sast| ooo| se3| 33| 260

a Dependent Variable: WORTH
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File Name = crsreg26.sps

get file = 'e:\dape\ CRSLEQ31 sav'keep=

AGE SEX GROUP LEISUR FEAR DEPRES FEELG

ANGRY CONFUS WORTH TENSE USELES SATISF OUTSID
BILLS TALKTO CONFLT ALCDRG HUMOR SUPPRT EMPLOY
GOODI LIKEW INWAY MONEY HEALTH DIFFNT CHANGE

SENSE.

MISSING VALUES AGE (999).

MISSING VALUES SEX TO HEALTH (9).

REGRESSION
DESCRIPTIVES=MEAN STDDEV CORR N
/VARIABLES = worth leisur feelg satisf
JSTATISTICS =R COEFF ANOVA OUTS ZPP CHA
/MISSING = PATRWISE
/DEPENDENT=worth
/METHOD=ENTER SATISF FEELG
/METHOD=ENTER LEISUR.





image58.jpeg
Descriptive Statistics

St
Mean | Deviation

WORTH [¥) 756 168

LEISUR 441 229 167

FEELG 413 241 167

SATISF 421 227 163
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Correlations

WORTH | LEISUR | FEELG | SATISF
Fearson Correlaion  WORTH 1,000 504 563 518
LEISUR 504 1.000 503 475
FEELG 563 503 1.000 488
SATISF 518 478 488 1.000
N WORTH 168 165 166 162
LEISUR 165 167 164 161
FEELG 166 164 167 160
SATISF 162 181 160 163
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Model Summary

latd. Error Change Statistics

Adjusted | ofthe R Square Sig. F
Modell R__R Square|R Square [Estimate | Change  Change| _dft 2| Change
T 6269 394 | 386 | 201 | 394 | 61.070 2] 1e7 | oo
2 53| 46| a1s| 1ee| 03| ajos 1] se| ooe

a Predictors: (Canstant), SATISF, FEELG
b.Predictors: (Constant), SATISF, FEELG, LEISUR
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Coefficients

[etandarai
o0
Unstandardized ~Coeficien
Coeffcients ts Correlations
Madel B [st.Eror| Beta t Sig__lrero-order| Partial | Part
T (Constn] 03| 365 2488 | 014
FEELG 433| o6 | 407 | s722| 000 563 | 415|355
SATISF 30| os0| 319 | 448 000 s18| 33| 279
2 (Constan{ 487 | 384 1260 208
FEELG 351 o7a| 330 | ass1| 000 563 | 335 | 269
SATISF 286 | 082 | 25| 2478 001 s18| 268 | 211
LEISUR 203 02| 17| ses0| o4 s04] 230| 79

a Dependent Variable: WORTH
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Beta Weights (Regression Coefficients)

The beta weight of a multiple correlation splits the overlap correlations of two
independent variables. It does not correspond to the part or partial correlations. Each does not
account for the overlap of the two independent variables
Using Multiple Regression in Science

A Select type of regression

1

2

Empirical (must cross-validate)

a forward sieps
b backward steps

Theoretical

a. single variable steps
b variable category steps

B. Split sample for cross validation (test for alternative hypotheses)
C. If you have too many variables it is possible that none are significant
D. Interpretations of beta

1

sate of change in dedpendent variable from predictor, when others are held
constant (in standard score form only).

given assumptions are met (measure all predictors or those not measured are not
correlated with those you do) befa gives causal contributions to relationship.

if significan, beta means that a predictor has a unique contribution.

Beta is a sort of standardized usefulness" = usefulness  degree of non-redundant
information given by predictor

beta's may be compared within a regression equation for size in terms of rate of
charigs in efiterion.
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Usefulness = the amount of multiple correlation squared drops if you eliminate a variable
(R-square change).

T unique contribution of prediction in terms of proportion of independent
variable explained.
2. the part comrelation squared when other variables have been removed.

T Characteristics of the correlation and regression

A The optimal relationship between the independent variables and dependent
variable when the independent variables correlate low with each other and
moderate with the dependent variable
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DV

Iv-1 v-2

IV's cortelate low with each other and
moderate with DV (best outcorme)

DV

VAT
IV's correlate moderate with each
other and low with DV

Dv

V-2

Iv-1
IV's carrelate high with each other and

maderate with DV

DV

V-2
Iv-1

Vs carrelate lowwith each other and
lowwith DV
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a=T-biX1+brX;

a+biX) +bol
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The first4 ¥ are computed as follows

03341+ (45978 1) + (56538 1)=1.06
03341+ (45978 2) + (56538 4) =3.21
case #3= 03341+ (45978  0) + (56538 )= 1.16
case #4= 03341+ (45978 1)+ (56538 0) = 49





