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rDispersion
[/ std. deviation [/ Minimum
[T] variance (¥ Maximum

[C] Range [7] SE.mean
rDistribution
[7] Kurtosis ~ [] Skewness

rDisplay Order
@ Variable list
© Alphabetic
© Ascending means
© Descending means
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Descriptive Statistics
N Minimum | Maximum Mean Std. Deviation | Variance
income 20 109.00 151.00 | 129.4000 12.42409 | 154.358
Valid N (listwise) 20
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View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window |

15 @ 1=l M
] Visible: 5 of 5 Vari
| year “ season “ sale ” income H Zincome ” var
j 64.00 1 37.00 109.00 -1.64197
] 64.00 0 33.50 115.00 -1.15904
] 64.00 0 30.80 113.00 -1.32002
] 64.00 1 37.90 116.00 -1.07855
] 65.00 1 37.40 118.00 -91757
] 65.00 0 31.60 120.00 -.75659
] 65.00 0 34.00 122.00 -.59562
] 65.00 1 38.10 124.00 -43464
] 66.00 1 40.00 126.00 -.27366
—[ 66 00 0 3500 128 00 - 11268
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f year f sale
& income -
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Descriptives
season Statistic | Std. Error
sale summerfall  Mean 35.2100 .98471
95% Confidence Interval Lower Bound | 32.9824
for Mean UpperBound | 37.4376
5% Trimmed Mean 35.1667
Median 34.8000
Variance 9.697
Std. Deviation 3.11393
Minimum 30.80
Maximum 40.40
Range 9.60
Interquartile Range 5.48
Skewness 362 .687
Kurtosis -732 1.334
sprig,winter  Mean 39.5800 93188
95% Confidence Interval Lower Bound | 37.4719
for Mean UpperBound | 41.6881
5% Trimmed Mean 39.5556
Median 39.0500
Variance 8.684
Std. Deviation 2.94686
Minimum 35.40
Maximum 44.20
Range 8.80
Interquartile Range 5.05
Skewness 395 .687
Kurtosis -.988 1.334
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&> season =
f sale Function group:
g SEEEE@ [
& Zscore(income) [Zin... Arithmetic
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Conversion
| e [ e
= Date Arithmetic
e e L
Q @ Functions and Special Variables:

@(opﬁonal case selection condition)
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Target Variable: Numeric Expression:
| | _  [mEANCG X2
‘ Type & Label... ‘
e e
& x - :
& v Function group:
[E) R[N E] 0] 0) R rto -
PDF & Noncentral PDF
LEE e oo
Search
o | Y ==
Statistical
[0 0 T |} -
@ g@ m Functions and Special Variables:
2 |[Civar
Max
MEAN(numexpr,numexpr],..]). Numeric. Returns the !!m
arithmetic mean of its arguments that have valid, nonmissing Medi
values. This function requires two or more arguments, which _e 1an
must be numeric. You can specify a minimum number of Min
valid arguments for this function to be evaluated. Sd
Sum
Variance
@(opﬁonal case selection condition)
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File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons

SLLIER™ m=E 0

[ |Visible

| x | x|y | men | var |
1 2.00 00 2.00 1.00
2 3.00 2.00 6.00 250
3 2.00 2.00 7.00 2.00
4| 7.00 2.00 5.00 450
5 6.00 4.00 9.00 5.00
6 8.00 4.00 8.00 6.00
7 10.00 4.00 7.00 7.00
8 7.00 6.00 10.00 6.50
A
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ta One-Sample Kolmogorov-Smirnov Test Ea

Test Variable List:
& year & sale
&b season & income
& mean
& Zscore(income) [zin...
& Zscore(income) [ZS...

f Zscore(sale) [Zsale]

Test Distribution
[ Normal [ Uniform
[] Poisson [] Exponential
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One-Sample Kolmogorov-Smirnov Test

sale income
N 20 20
Normal Parameters®® Mean 37.3950 | 129.4000
Std. Deviation | 3.70568 | 12.42409
Most Extreme Differences  Absolute 105 .075
Positive 105 .075
Negative -.059 -.072
Kolmogorov-Smirnov Z 469 337
Asymp. Sig. (2-tailed) .980 1.000

a. Test distribution is Normal.
h. Calculated from data.
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ta Bivariate Correlations | 4

& vear \_/;i asb:: | @

& season & income | | Bootstrap...

& Zscore(income) [Zin...

Correlation Coefficients

[l Pearson [] Kendall's tau-b [] Spearman

Test of Significance
® Two-tailed © One-tailed

[ Flag significant correlations
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Correlations

sale income

sale Pearson Correlation 1 506

Sig. (2-tailed) .023

N 20 20

income  Pearson Correlation 506 1
Sig. (2-tailed) .023

N 20 20

Yy s
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S s

3 Partial Correlations =

Variables:
& vear & sale
& Zscore(income) [Zin... | v | | income -Qootstrap.‘.

Controlling for:

&> season

Test of Significance
@© Two-tailed © One-tailed

[ Display actual significance level
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Correlations

Control Variables sale income
season sale Correlation 1.000 .648
Significance (2-tailed) . .003

df 0 17

income  Correlation 648 1.000
Significance (2-tailed) .003 .

df 17 0
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& year |fsde
&) season ~Block 1 of 1

& Zscore(income) [zin... | | | Previous | W

Independent(s):

& income @
@

‘ Selection Variable:

Case Labels:
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 WLS Weight:
> | |
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rRegression Coefficients Model fit

Estimates R squared change
Confidence intervals Descriptives

=

Level(%): |95

Covariance matrix

rResidual

Durbin-Watson
Casewise diagnostics
@ Outliers outside 3 standard deviations

@ All cases
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[] Histogram
[] Normal probability plot

Standardized Residual Plots

[] Produce all partial plots
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Mean Std. Deviation N
sale 37.3950 3.70568 20
income | 129.4000 12.42409 20
season .50 513 20
Correlations
sale income season
Pearson Correlation  sale 1.000 506 .605
income 506 1.000 -.017
season 605 -.017 1.000
Sig. (1-tailed) sale . .01 .002
income .01 . 472
season .002 472 .
N sale 20 20 20
income 20 20 20
season 20 20 20

s
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Model Summary”
Adjusted R Std. Error of
Model R R Square Square the Estimate
1 7957 632 .589 2.37555

a. Predictors: (Constant), season, income
b. Dependent Variable: sale

ANOVA®
Sum of
Model Squares df Mean Square F Sig.
1 Regression 164.974 2 82.487 14.617 .0oo®
Residual 95.935 17 5.643
Total 260.910 19

a. Dependent Variable: sale

h. Predictors: (Constant), season, income

A
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Coefficients®
Standardized
Unstandardized Coefficients Coefficients Collinearity Statistics
Model B Std. Error Beta t Sig. Tolerance VIF
1 (Constant) 15.258 5735 2.660 .016
income 154 .044 516 3.509 .003 1.000 1.000
season 4432 1.063 613 4171 .001 1.000 1.000

a. Dependent Variable: sale

Collinearity Diagnostics®

Condition Variance Proportions
Model Dimension | Eigenvalue Index (Constant) | income season
1 1 2,612 1.000 .00 .00 .05
2 .383 2,610 .00 .00 .94
3 .004 24.554 1.00 1.00 .00
a. Dependent Variable: sale
Residuals Statistics®
Minimum | Maximum Mean Std. Deviation N
Predicted Value 32.6544 429361 | 37.3950 2.94667 20
Residual -7.53610 2.51128 .00000 2.24705 20
Std. Predicted Value -1.609 1.880 .000 1.000 20
Std. Residual -3.172 1.057 .000 946 20

a. Dependent Variable: sale
) }§.~
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&) gender Independent(s): v
& age [age] S| | EESSEEE
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Method:
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) Linear Regression: Statistics “

rRegression Coefficients | [if] Model fit
[/ Estimates [ R squared change
[] Confidence intervals | [« Descriptives
[7] Part and partial correlations
[F] Covariance matrix [ iCollinearity diagnostic%

rResiduals

[”] Durbin-Watson
[] casewise diagnostics

[Conﬁnue” Cancel H Help ]
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Descriptive Statistics
Mean Std. Deviation N
correct spell% 56.1500 22.43886 20
age 86.7500 419116 20
reading age 82.8500 17.91875 20
streading score 98.5000 17.59635 20
st spell score 108.5500 9.58329 20
gender 5000 51299 20

¥ e

streading

correct spell% age reading age score st spell score gender

Pearson Correlation  correct spell% 1.000 193 .307 707 767 -.281
age 193 1.000 -.030 -.296 -.184 -.233

reading age .307 -.030 1.000 432 186 .089

streading score 707 -.296 .432 1.000 631 -.140

stspell score 767 -.184 186 631 1.000 -.091

gender -.281 -.233 .089 -.140 -.091 1.000

Sig. (1-tailed) correct spell% . .207 .094 .000 .000 115
age .207 . .450 103 219 162

reading age .094 450 . .028 217 .355

streading score .000 103 .028 . .001 .278

st spell score .000 219 217 .001 . .351

gender 115 162 .355 .278 351 .

N correct spell% 20 20 20 20 20 20
age 20 20 20 20 20 20

reading age 20 20 20 20 20 20

streading score 20 20 20 20 20 20

stspell score 20 20 20 20 20 20

gender 20 20 20 20 20 20
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Variables entered/Removed™

Model

Variahles
Entered

Variahles

Removed Method

N

st spell score

age

streading
score

Stepwise
(Criteria:
Probability-of-

050,
Probability-of-
F-to-remove
>=.100).
Stepwise
(Criteria:
Probability-of-

050,
Probability-of-
F-to-remove
>=.100).
Stepwise
(Criteria:
Prohability-of-

050,
Probability-of-
F-to-remove
>=100).

F-to-enter <=,

F-to-enter <=.

F-to-enter <= .

a. Dependent Variable: correct spell%
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Model Summary™

Change Statistics
Adjusted R Std. Error of R Square
Model R R Square Square the Estimate Change F Change df1 df2 Sig. F Change
1 7677 .588 565 14.80181 .588 25.664 1 18 .000
2 839° 703 .669 1291731 116 6.635 1 17 .020
3 .920° 847 818 9.56357 144 15.014 1 16 .001

a. Predictors: (Constant), st spell score
b. Predictors: (Constant), st spell score, age
c. Predictors: (Constant), st spell score, age, streading score

d. Dependent Variahle: correct spell%
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ANOVA*“
Sum of
Model Squares df Mean Square F Sig.
1 Regression 5622.864 1 5622.864 25.664 .000°
Residual 3943.686 18 219.094
Total 9566.550 19
2 Regression 6729.982 2 3364.991 20.167 .000°
Residual 2836.568 17 166.857
Total 9566.550 19
3 Regression 8103.161 3 2701.054 29.532 .000¢
Residual 1463.389 16 91.462
Total 9566.550 19

a. Dependent Variahle: correct spell%

h. Predictors: (Constant), st spell score

c. Predictors: (Constant), st spell score, age

d. Predictors: (Constant), st spell score, age, streading score

1A
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Loermiciems™
Standardized
Unstandardized Coefficients Coefficients Collinearity Statistics

Model B Std. Error Beta t Sig. Tolerance VIF
1 (Constant) -138.707 38.606 -3.593 .002

st spell score 1.795 354 767 5.066 .000 1.000 1.000
2 (Constant) -315.611 76.496 -4.126 .001

st spell score 1.944 315 830 6.180 .000 966 1.035

age 1.853 719 346 2.576 .020 .966 1.035
3 (Constant) -346.005 57176 -6.052 .000

st spell score 1.243 .205 531 4212 .001 602 1.660

age 2.354 548 440 4.295 .001 912 1.096

streading score 641 165 502 3.875 .001 569 1.758

a. Dependent Variahle: correct spell%

PSS
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Excluded Variables®
Collinearity Statistics

Partial Minimum

Model Beta In t Sig. Correlation Tolerance VIF Tolerance
1 age 346° 2,576 .020 530 .966 1.035 .966
reading age 170° 1.112 .282 .260 .966 1.036 .966
streading score 37® 2.069 .054 448 602 1.660 602
gender -213b -1.445 167 -331 .992 1.008 .992
2 reading age 169° 1.278 219 .304 .966 1.036 934
streading score 502° 3.875 .001 696 569 1.758 569
gender -.135° -.983 .340 -.239 927 1.078 .904
3 reading age 0059 .046 .964 012 790 1.266 465
gender -067¢ -.639 532 -163 .898 1.113 551

a. Dependent Variable: correct spell%

h. Predictors in the Model: (Constant), st spell score

c. Predictors in the Model: (Constant), st spell score, age

d. Predictors in the Model: (Constant), st spell score, age, streading score
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Collinearity Diagnostics®

Variance Proportions
Condition streading
Model Dimension | Eigenvalue Index (Constant) | stspell score age score
K 1 1.996 1.000 .00 .00
2 .004 23.285 1.00 1.00
2 1 2,993 1.000 .00 .00 .00
2 .006 22.335 .01 75 b
3 .001 58.490 .99 .25 .89
3 1 3.974 1.000 .00 .00 .00 .00
2 .022 13.470 .01 .00 .02 50
3 .004 33.581 .01 .92 .08 48
4 .001 68.072 .98 .08 .90 .02

a. Dependent Variable: correct spell%
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Residuals Statistics®

Minimum [ Maximum Mean Std. Deviation N
Predicted Value 22.4802 95.6434 | 56.1500 20.65144 20
Residual -13.67290 | 15.49786 .00000 8.77613 20
Std. Predicted Value -1.630 1.912 .000 1.000 20
Std. Residual -1.430 1.621 .000 918 20

a. Dependent Variahle: correct spell%
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Dependent Variable: correct spell%

Regression Standardized Residual
°
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Unweighted Cases® N Percent
Selected Included in |90 90.0
Cases Analysis
Missing Cases 10 10.0
Total 100 100.0
Unselected Cases 0 .0
Total 100 100.0

a. If weight is in effect, see classification table for the
total number of cases.
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Encoding

Oniginal Intemal
Value Value

1.00 0

2.00 1
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Frequenc | Parameter coding
y (1)) (2)
Education 1.00 |5 1.000 .000
200 |55 .000 1.000
3.00 |30 .000 .000
Twin 1.00 |10 1.000
2.00 |80 .000
Gender 1.00 |50 1.000
2.00 |40 .000
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Classification Table™

Predicted
Mortality Percentage
Observed 1.00 2.00 Comect
Step0 Mortality 1.00 0 20 0
2.00 0 70 100.0
Overall Percentage l 1778

a. Constant is included in the model.
b. The cut value is .500
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Variables in the Equation
B S.E. Wald df Sig. Exp(B)
Step 0 Constant | 1.253 254 24413 |1 .000 3.500
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Variables not in the Equation

Score | df Sig.

Step0 Variables Gender(1) 3.937 1 047
LiveRank AT75 1 49

MotherAge 648 1 421

Twin(1) 39375 |1 .000

Education 26883 |2 .000

Education(1) 18529 |1 .000

Education(2) 2.087 1 149

Overall Statistics 71214 [6 _.000
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Omnibus Tests of Model Coefficients

Chi-square | df Sig.

Step1 Step |35.064 1 .000
Block |35.064 1 .000

Model | 35.064 1 .000
Step2 Step |28.888 2 .000
Block |63.952 3 .000

Model | 63.952 3 .000
Step3 Step |8.901 1 .003
Block |72.854 4 .000

Model | 72.854 4 .000
Step4 Step 22493 1 .000
Block |95.347 5 .000

Model | 95.347 5 .000
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Model Summary

-2 Log|Cox & Snell| Nagelkerke
Step |likelihood R Square R Square
1 60.283° 323 494
2 31.395° 509 779
3 22.493° 555 849
4 .000° 653 1.000

a. Estimation terminated at iteration number 20
because maximum iterations has been reached.
Final solution cannot be found.

o o B o3ls b dde 3515 Olis 4 ol (o SR 93 S8 4 Stand Do 85 ) g 5

O Olee 3312 (Dol alo o 53 shead 5 s sn 83037 5 Jools a5 b ptiad = o gn 315 (565 o LTO
31 3 5 0355 ks s ke oS Lo (s 13 (me /0 S S ST (sllas prlan 53 dily ke Sk
o Wy e Ol S ey 938 Jie Gl it (g S 130 55 2 5Y

s o OVl Blie 3 Ol il 3 ok la s0d ¢ Ll 5925 58 (pl (6l 457 (Slide 15 5ad 557 ebiladly (glal g (¥
(S rd e B Sl o8 55 ol (o ol3 905l o3 Sl L oo 0k

5530 Sba,ls sai ¢ Save ... a5 s Residuals cuws 3l Deviance « S 5 Influence cus 51 Cooks 4 8 bl |

oS e B
Hosmer and Lemeshow Test
Step | Chi-square | df Sig.
1 .000 0 :
. .000 2 1.000
3 .000 < 1.000
4 .000 6 1.000
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Contingency Table for Hosmer and Lemeshow Test

Mortality = 1.00 Mortality = 2.00
Observe |Expecte Expecte
d d Observed |d Total
Step1 1 10 10.000 (O .000 10
2 10 10.000 (70 70.000 (80
Step2 1 5 5.000 0 .000 5
2 10 10.000 (O 000 10
3 5 5.000 40 40.000 (45
4 0 .000 30 30000 |30
Step3 1 10 10.000 (O 000 10
2 5 5.000 0 000 5
3 5 5.000 15 15.000 |20
< 0 .000 25 25000 (25
5 0 .000 20 20.000 (20
6 0 .000 10 10.000 |10
Step4 1 10 10000 (O .000 10
2 10 10.000 (O 000 10
3 0 .000 10 10.000 |10
4 0 .000 10 10000 |10
5 0 .000 5 5.000 5
6 0 .000 10 10.000 |10
7 0 .000 5 5.000 5
8 0 .000 30 30.000 (30
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Classification Table®
Predicted
Mortality Percentage
Observed 1 2 Correct
Step 1 Mortality 1 10 10 50.0
2 0 |70 |100.0
Overall Percentage 88.9
Step 2 Mortality 1 15 S 75.0
2 0 |70 |100.0
Overall Percentage 94 .4
Step 3 Mortality 1 15 S 75.0
2 0 70 100.0
Overall Percentage 944
Step 4 Mortality 1 20 0 100.0
2 0 o |00
Overall Percentage [ l1 00.0

a. The cut value is .500
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in (+2=) = @+ BVx) + BYRY + oo+ Bhack
\—1

O e S 5 Joke = -17.92 (2ot sue ) — 46.052 ( Gender) + 4.599 ( Motherage ) — 61.959 (Twin) — 63.011 ( Low
Education ) — 36.967 ( Medium Education )

Variables in the Equation

B S.E. Wald df Sig. Exp(B)
Step 1° Twin(1) -23.149 [1.271E4 |.000 1 .999 .000
Constant 1.946 .338 33132 |1 .000 7.000
Step 2° Twin(1) -23282 [1.271E4 |.000 1 .999 .000
Education .000 2 1.000
Education(1)|-42.406 |[1.942E4 |.000 1 .998 .000
Education(2)]-19.123 |7.338E3 |.000 1 .998 .000
Constant  |21.203 [7.338E3 |.000 1 998 1.615E9
Step 3° Gender(1) |-19.475 |[S.868E3 |.000 1 .997 .000
Twin(1) -40.865 [1.282E4 |.000 1 .997 .000
Education .000 2 1.000
Education(1)|-41.859 [1.923E4 |.000 1 .998 .000
Education(2)]-19.557 |6.836E3 |.000 1 .998 .000

2|
Constant 141131 |9.009E3 | .000 Eonas

8

7
Step 4° Gender(1) |-46.052 [7.151E3 [.000 1 .995 .000
MotherAge [4.599 658.666 |.000 1 994 99.402
Twin(1) -61.959 [1.316E4 |.000 1 .996 .000
Education .000 2 1.000
Education(1)]-63.011 |1.907E4 |.000 1 .997 .000
Education(2)]-36.967 |6.702E3 |.000 1 .996 .000
Constant -17.921 |[1.100E4 |.000 1 .999 .000

a. Variable(s) entered on step 1: Twin.

b. Variable(s) entered on step 2: Education.

c. Variable(s) entered on step 3: Gender.

d. Variable(s) entered on step 4: MotherAge.
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Model if Term Removed

Change in -2
Model Log|Log Sig. of the

\Variable Likelihood Likelihood df Change
Step 1 Twin -47 674 35.064 1 .000
Step 2 Twin -32227 33.060 1 .000

Education |-30.142 28.888 2 .000
Step 3 Gender |-15.697 8.901 1 .003

Twin -30.342 38.191 1 .000

Education |-23.837 25.180 2 .000
Step4 Gender |-12263 24 526 1 .000

MotherAge|-11.247 22.493 1 .000

Twin -27.533 55.065 1 .000

Education |-20.435 40.870 2 .000

e 55 5 anhl dsly piie Ol ok (013 gme U ot Slal e a3 a8 s e O I (ol e (n Jsd
1y o G55 ol 5 3sh o0 abs e a5 oslT S e je s gl 3 (et Al sk 2l Ja
o3 S o e Sl p 6 AL e S+ Gl b I3 codald dilas 53 T (5 ke pp i 3UE a0 50T
AU ol (il Y gm0 00 5 S 5 LiveRank e (5)l5 sme gelaw co)lezr dlo a3 e cpl 53 3,16 Olsl 5
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Variables not in the Equation

Score df Sig.

Step 1 Variables Gender(1) 8.889 1 .003
LiveRank 8.717 1 .003

MotherAge 2.899 1 089

Education 39.365 |2 .000

Education(1) |37.333 |1 .000

Education(2) 181 1 670

Overall Statistics 50324 |5 .000

Step 2 Variables Gender(1) 7.031 1 .008
LiveRank 5.104 1 024

MotherAge 4113 1 043

Overall Statistics 16.004 |3 .001

Step 3 Variables LiveRank 9.231 1 .002
MotherAge 15152 (1 000

Overall Statistics 15259 |2 .000

Step4 Variables LiveRank .000 1 1.000
Overall Statistics .000 1 1.000
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Gl i
Step number: 1
Observed Groups and Predicted Probabilities
80 + 2 +
I 2 I
I 2 I
F I 2 I
R 60 + 2 +
E ; 8 2 I
o] I 2 I
N U I 2 I
E 40 + 2 +
N 4 2 X
c I 2 I
X I 2 I
20 + 2 +
I 2 I
I1 1 I
Il c b I
Predicted --- + + + + + + + + +
Prob: 0 .1 .2 .3 .4 5 .6 7 .8 .9 1
Group: 111111111111111111111111111111131111311111111111111122222222222222222222222222222222222222222222222222
Predicted Probability is of Membership for 2.00
The Cut Value is .50
Symbols: 1 - 1.00
2 - 2.00
Each Symbol Represents 5 Cases.
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7] Worksheet 1 **~

3 c1 c2 c3 ca CH
x1 x2 x3 x4

1 15 1.8 138 144
2 12.3 12 2 14 2 14 .1
3 12.5 14.4 142 156
a 139 145 15.0 16.0
5 1.6 12_3 147
B 124 128 116 149
7 10.1 142 12.7 15.7
8 135 148 148 16.7
9 102 135 12.8 155
10 16 141 138 158
11

2
Proj..[ & || & | = |

ﬁ;p&wjﬁf@gwl I, Multivariate > principal components s « 5 stat s s 31 o

(Fracpu Comporens Aoyt =
T bt
sIxix3x3

Nurber of componerts 5 compute: 14

e of Vb
@ Corelyson
& Caewiance

134 _ s | aars.. | swe. |
141 o | [ Concel |
155
160
147
143
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Welcome vo Minitab, pyess FL for help.

MIB > PCA "X1' "N2' "%3° 'x4':

IUns> Rcopononta 4.

Prlnclpal COmpon.nt Analysls: x1; x2; x3; x4
Eigenanaliyosie of the Correlation Matrix
Eigeavalue 2.23771 %.335¢c0 0.0344 0.010¢C

Froparcion o.584 ©.3%0 9.014 c.o0a
Cunulacive 0.594 0,924 0,997 1,000

Variable | o ot4 PC2 | ot ] PC4

x3 0.536 ~0,.448 0.142 ~-0.702

L 4 0.4%L 0.%07% 0.652 0.19%0

x3 0.477 “0.%42 “0.132 o.ée1

x4 0.405% c.5%01 -0.70% -0.08%

. 1-_‘
5 ne 123 139 4.7
6 124 128 14.6 4.9
7 10.1 14.2 | 12.7 157
[ 135 148 1489 167
9 102 135 12.8 155
10 116 14.1 | 138 158
11

:SPSS ,5 PCA

PCA rl:u‘éeyu‘ub‘)bML@$$)‘J9‘CJ:>‘ACL>U“JL;L¢‘L§LAw}owo-\‘bd‘j@s\s&hﬂja‘ (aj_)iiaj‘

| vAR00001 | vAR00002 | VAR00003 | S dal g &)l 53 £ AL
150 7.90 220
280 6.10 6.20

60 460 6.30 S"‘S 2ol 1) s esls !
3.10 5.40 5.30
[ ]
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In  Analyze DirectMarketing Graphs Utilities Add-ons Window Help
2 TS BERm AN E al
x| WO a4

gr var var var

Reports

I~
| Descriptive Statistics

Tables

002 Compare Means

7. General Linear Model

6.7 Generalized Linear Models
48 Mixed Models

54 Correlate
Rearession
Loglinear

Neural Networks
Classify

Dimension Reduction

/1 Factor...

Scale {&] Correspondence Analysis...

Nonparametric Tests ) Optimal Scaling...

Forecasting
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Survival
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#2 Factor Analysis

Variables:

& VAR00001
& VAR00002
& VAR00003

9

Selection Variable:

Value

@ Factor

Analysis

Variables:

"

& VAR00001
& VAR00002
& VAR00003

#3 Factor Analysis: Extraction

13

Eigenvalues greater than:

® Fixed number of factors
Factors to extract:

rAnalyze r Display
@ Correlation matrix [¥/| Unrotated factor solution
Covariance matrix [/ Scree plot

rExtract
Based on Eigenvalue

Maximum Iterations for Convergence: IEI

| Continue l M W
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Eigenvalue

Scree Plot
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b nalze DirectMarketing Graphs Utiities Add-ons Window Help

Reports »

Descriptive Statistics
Tables

I

Compare Means

General Linear Model

AR

Generalized Linear Models
48 ixed Models
54 Correlate

Regression

Neural Networks
Classify
Dimension Reduction

/1, Factor...

Scale [ Correspondence Analysis...

Nonparametric Tests 1) Optimal Scaling..

»

»

»

»

»

»

»

»

Loglinear »
»

»

»

»

»

Forecasting »
»

Survival

#2& Factor Analysis [ =

Variables:
& VAR00001
& VAR00002
&L 3

@ Factor Analysis: Extraction - ﬂ

rAnalyze Display
® Correlation matrix [ Unrotated factor solution L

Covariance matrix | Scree plot

Extract I [ J

Based on Eigenvalue

Eigenvalues greater than:

© Fixed number of factors

Factors to extract: | @ Factor Analysis ‘ R

Variables:

Maximum lterations for Convergence: | & VAR00001
q & VAR00002

(continue ] [ cancel J(_Help ] . & VAR0D0D3

.
! . . . . . #3 Factor Analysis: Descriptives

[ Statistics

Selection Variable:

[/ Initial solution

rCorrelation Matrix

[/ Coefficients [ Inverse
[7] significance levels [”| Reproduced

["] Determinant [7] Anti-image
[ KMO and Bartlett's test of sphericity
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#R Factor Analysis X

Variables:
& VAR00001

& VAR00002

& vamooons
( e

#3 Factor Analysis: Rotation —
_ptions..._|

rMethod
© None © Quartimax n Variable:
© Vvarimax © Equamax

in: © Promax
Delt

||
|

-Display /
Rotated soluti Loading plot - f A
[ Rotated solution [ Loading plot(s) @ Factor AnaIysis & 23
Maximum Iterations for Convergence: -~ Variables:
Continue | | Cancel Help - f VAR00001
3 & VAR00002
A e & VAR00003

@ Factor Analysis: Options ﬂ

rMissing Values

® Exclude cases listwise
Exclude cases pairwise
Replace with mean

rCoefficient Display Format———
[¥iSorted by 5|z
[”] Suppress small coefficients

Absolute value below:

| C_ominuel Cancel Help

= Factor Analysis

$ dmae )J C"'L’ d}ﬁ J’.‘j‘ [DataSet0] Lg‘p ')| o
Hgh goesls led ) Descriptive Statistics & e 4 OULPUL
Mean Std. Deviation Analysis N
YAROOODO1 2.0000 1.16333 4
YAROODDODZ 6.0000 1.40712 4
VAROODOOD3 5.0000 1.92007 4

Correlation Matrix

VAROODOD1 YAROOODZ YAROOOD3

Correlation YAROOOO1 1.000 .088 130
YAROOODZ2 088 1.000 -.888

YAROOOD3 130 -.888 1.000

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .397
Bartlett's Test of Approx. Chi-Square 2.094
Sphericity
df 3
Sig. 553




Communalities

Initial Extraction
YARODOO1 1.000 .998
YARODOOZ 1.000 .958
YARODOO3 1.000 .958

Extraction Method: Principal
Component Analysis.

Total Variance Explained
Rotation
Sums of
Squared
Initial Eigenvalues Extraction Sums of Squared Loadings Loadings?
Component Total % of Variance | Cumulative % Total % of Variance | Cumulative % Total
1 1.889 62.977 62.977 1.889 62.977 62.977 1.889
2 1.025 34.161 97.139 1.025 34.161 97.139 1.027
3 .086 2.861 100.000

Extraction Method: Principal Component Analysis.

a.When components are correlated, sums of squared loadings cannot be added to obtain a total variance.

Component Matrix®
Component
1 2
YARD0003 974 .094
YARODDO2 -.969 143
YAROODO1 047 998

Extraction Method: Principal
Component Analysis.

a. 2 components extracted.

Pattern Matrix®
Component
1 2
YARDDD02 -.974 118
YARODDO3 969 Az20
YAROODO1 .0o0 999

Extraction Method: Principal
Component Analysis.
Rotation Method: Oblimin
with Kaiser Normalization.

a. Rotation converged in 3

iterations.

Eigenvalue

Scree Plot

T
2

Component Number




o 35 PCA

[COEFF,SCORE] = princomp(X)
[COEFF,SCORE,latent] = princomp(X)

[ COEFF,SCORE,latent,tsquare] = princomp(X)
[...] = princomp(X,'econ’)

-

Read d

wilgo sl i 03,8 Jlesl ¢ Xy, 0313 s 5l 535 1) (PCA) ool sla il yo s COEFF = princomp(X) , s
oyl ¢ COEFF | ol s ite 4 by o g st 50390 Sltalin & by o X 5lo 6la o il Kn 1, ol sla
b adl go il )ls Rl 5 s Bl o ol a0 60 4 b gl 0l 03 0T U o ST Sl P XD
RGP g

o Jlest 55t sy as o s e 53 (6,8 Ll cads Sy 50 X 4 L S0Le (20l L PRINCOMP. | g2
- Lol eslizal PriNCOMP(ZSCOre(X)) | sws 5l e Conl (Siad o Slis 4 ¢ 3 il gla piia b ool (glo 4 5o
iyl 03Lizl PCACOV ) s 31 (Stor b ol sl 5S7 s Sle (555 bl (o 4 go Jolond ooies Jlae st 4

X sanls & Lol sls ad e slaslal ¢ Wils Ss , 1, SCORE « [COEFF,SCORE] = princomp(X) | sws
Ailos b ail o s b g o L g 5« Sldalie 4 b g 0 SCORE Ly 5l (glba ow . diles Lol gls ad) 5o (gl2d

sl oy polie Juls & (gyls, ¢« wils K, 1, latent . [COEFF,SCORE,latent] = princomp(X) ,y.s

Al X bl S

Gl Kk s T o,LT Jols &5 . wis Ks 1, tsquare . [COEFF,SCORE | atent,tsquare] = princomp(X)
Ll osls oa
J.stwl,\,,ﬁ\ﬂlattent,bﬁf_;uﬁ.x\ odal 3 g5 ool (sln ad) 5o (SL2b @ a5l (sl o5 s 51 &S dman (6 slie La sl

0313 45 sazen S a3l odalie a0 ite Lin Aol (gl ol owlie Kikia s T w5Ls SCORE o 5be slgi s

2 e 3,20 COEFF(:,NIP) 052w 5 ¢ 550 dal s i 1, ks latent(nip) s SCORE(:,nip) caslbN <= p 55



5COEFF bl sl s 55 5 ¢ A i Lgy S laENt 1 s wlys ks [...] = princomp(X,'econ’) | sws

s e 1y sdes dol s — ) Jls L wsbn < p 8, SCORE

Jbeo

L5 55 aslos adl 3o a bl 03, 5T Cwts HAld 0315 a6 sazes p3 INGredients sla osls gl 15 ool sls 4dd 5o

load hald;
[pc,score,latent,tsquare] = princomp(ingredients);
pc,latent
pc =

0.0678 -0.6460 0.5673 -0.5062

0.6785 -0.0200 -0.5440 -0.4933
-0.0290 0.7553 0.4036 -0.5156
-0.7309 -0.1085 -0.4684 -0.4844
latent =
517.7969

67.4964

12.4054

0.2372

ils adl g 93 4 bogo e il 5l VAN ST Lades OS5 ) 520 5 15 5

cumsum(latent)./sum(latent)
ans=

0.86597

0.97886

0.9996

1

biplot(pc(:,1:2),'Scores,score(:,1:2),'VarLabels,...
{'X1''X2''X3 'X41})
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Alpha=k/(1-K)[1-k/total (R)]

b ke 2 (Socan O 3l o) il ol B (555 5o 4105 (Stan s Sl 3 oils oo 5 il o THR)=K

AL ) o

'v':'fgs“wmby’&qpouobdmouapoly@

X\
XY
Xy
X¥

\
.o
VA
WA
VE.¥

Y

VY.Y
VY.Y
AR A
Ve

v
AR
VF.¥
VEY
Vo.%

F

.4

AR )

Vo..
Vo

&
1.2
A\RAY
w.Aa
AL A

-
&

AR
AR
At
1\¥.4

v
Yod
A
AR A
AR

A
.o
VEA
VEA
ALY

q
AR
AR
VYA
V8.0

1wl

Ve
.
¥,
A
V5.A

P

oS S o3Il (Bl szl o6 4 Slety ia X3 3 XL e S 5L el oo

A B Cc D E F G H | J K
1 1 2 3 4 5 6 7 8 9 10
2 X1 115 | 123 | 125 | 139 | 116 | 124 | 101 | 135 | 102 | 116
3 X2 118 | 122 | 144 | 145 | 123 | 128 | 142 | 148 | 135 | 141
4 X3 138 | 142 | 142 | 150 | 139 | 146 | 12.7 | 148 | 128 | 138
5 X4 144 | 141 | 156 | 16.0 | 147 | 149 | 157 | 16.7 | 155 | 158
2 N
7 | Xlbar 1196 S 1.529 0927 R 1 0.977
g | X3bar 1398 0.927 0.588 0.977 1)
9
10| o ol 2 1.529+0.588

L7 alpha= 1- = 0934
1 ¢ 2-1 1.529+0.588+2*0.927
12

14—3| eals WL 5 2 1+1
3k sl alpha= 1- = 0.988

14 ond 2-1 1+1+2*0.977
15

:V.:fu.aJu—%}w@}gwﬂé:\.xa:.,.»\CU@@L@%WLg;aJ'\H\J\jX4)X2ﬂ£«3:%§JSQ&a\w)ﬁ)jb;.u\{



A B C D E F G H [ J K
s 1 2 3 4 5 6 7 8 9 10
o X1 | 115|123 | 125 | 139 | 116 | 124 | 101 | 135 | 102 | 116
5 X2 | 118|122 | 144 | 145 | 123 | 128 | 142 | 148 | 135 | 141
4 X3 | 138 | 142 | 142 | 150 | 139 | 146 | 127 | 148 | 128 | 138
5 X4 | 144 | 141 | 156 | 160 | 147 | 149 | 157 | 167 | 155 | 158
& ~N
;| X2bar 1346 o [loss o748 . 1 0947
g Xdbar 1534 0.748 0574 0947 1
9 d
10| o ol 2 1.084+0.574

7 alpha= 1- = 0948
o 21 1.084+0 574+2%0.748
12
43| bt 2 1+1

il oo | alpha= 1- = 0973
14 s 2-1 1+142%0.947

TLW9y SWT sl Juboxi
2,8 o N OD) Aol 5l il Syt e !
oS 5 93 S s Sl bl S
Alpha=k/(1-k)[ 1-tr(s)/total (9)]
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Alpha=k/(1-K)[1-tr(R)/total (R)]

K
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0.7sx¢ Lalpha ¢ awlie -
S a5 (6,8 oIy Ty ke Sy g opl by sk o U gllas VI3 —  wsbalpha>0.7 3

SO 4 WT s Y

S Alpha > 0.9

<~ Alpha > 0.8

Jsd J6 Alpha> 0.7
&S S Alpha > 0.6
et Alpha > 0.5

Jsd L6 Alpha< 0.5
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F2=1/2(x2+x4) F1=1/2(x1+x3) [ oS 03 oekils (S pei= Xi

Al B [ C D EJF G TN | T T K
1 1 | 2| 3| a| s | 6| 7] s8] 9] w0
o X1 | 115 | 123 | 125 | 139 | 116 | 124 | 101 | 135 | 102 | 116
s X2 | 18 | 122 | 144 | 145 | 123 | 128 | 142 | 148 | 135 | 141
4 X3 | 138 | 142 | 142 | 150 | 139 | 146 | 127 | 148 | 128 | 138
5 X4 | 144 | 141 | 156 | 160 | 147 | 149 | 157 | 167 | 155 | 158
6
; 1 [ 23 [ a]s e 7] s8] o]
g F1 | 1265|1325 | 1235 | 1445 | 1275 | 1350 | 1140 | 1415 | 11.50 | 12.70
o 2 | 1310|1315 | 1500 | 1525 | 1350 | 13.85 | 14.95 | 1575 | 14.50 | 14.95
10

- -

11 Flbar 1297 o [0 0,19] . 1 023]
12 F2bar 144 Lote o079 (023 1
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PT A B | C D E F | G H I J R
1 1 2 3 4 5 6 7 8 9 10
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3 X2 | 118 | 122 (144 | 145|123 | 128 [ 142 148 135 14.1
4 X3 (138 | 142 | 142|150 | 139 | 146 | 127 148 12.8 13.8
5 X4 (144 | 141 | 156|160 | 147 | 149 | 157 16.7 155 158
6
5 (153 093 ) landa-153  -0.93

S= il ylgS s yle s-landa*|=

E 093 059 -093 landa-0.59

~ - ~
9
10 s-landa’l= landa"2-2.12landa+0.041 :dswasie 5 alolze
11 landa, = 2.0983 } _
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> F1=1/(0.85+0.52)[085x,+0.25xs]
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IQR
i
Ql Q3
Q1 -15xIQR Q3 +1.5 xIQR
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Principal Component Analysis: X1; Xx2; x3
Eigenanalysis of the Correlation Matrix
Eigenvalue 2.1865 0.6090 0.2045

Proportion 0.729 0.203 0.068
Cumulative 0.729 0.932 1.000

Variable PC1 PC2 PC3
xl 0.49¢ -0.866 -0.044
x2 0.609 0.386 -0.693
X3 0.617 0.319 0.720

\' x1 x2 x3
48 50 51 2.3
57 36 46 23
66 40 48 22
70 41 44 1.8
89 28 43 1.8
36 49 54 2.9
46 42 50 2.2
54 45 48 2.4
26 52 62 29
77 29 50 2.1
89 29 48 2.4
67 43 53 2.4
47 38 55 22
51 34 51 23
57 53 54 22
66 36 49 20
79 33 56 2.5
88 29 46 1.9
60 33 49 2.1
49 55 51 2.4
77 29 52 23
52 44 58 2.9
60 43 50 2.3
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SUMMARY OQUTPUT

Regression Statistics

Multiple R 0.990
R Square 0.980
Adjusted R Square 0.979
Standard Error 11.858
Observations 80
ANOVA
df SS MS F Significance F

Regression 3 518,438.1 172,812.7 1,229.0 2.77059E-64
Residual 76 10,686.3 140.6
Total 79 529,124.5

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept (2.30) 4.59 (0.50) 0.62 (11.44) 6.83
X1 84.38 466.19 0.18 0.86 (844.12) 1,012.88
X2 (78.54) 466.18 (0.17) 0.87 (1,007.01) 849.94
X1X2 0.46 0.04 10.49 0.00 0.37 0.55
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