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Data

Demand for price of
roses (q,) price of rose(P,) | carnation(P,) income(M)
11484 2.3 3.5 158.1
9348 2.5 2.9 173.4
8429 3.1 4.1 165.3
10079 2.9 3.6 172.9
9240 2.7 3.2 178.5
8862 2.8 3.7 198.6
6216 3.6 3.8 186.3
8253 3.2 3.5 189.0
8038 2.6 3.1 180.5
7476 2.9 3.2 183.3
5911 3.8 3.7 181.9
7950 3.6 3.6 185.0
6134 2.8 2.9 184.0
5868 3.0 3.1 188.2
3160 4.2 3.6 175.7
5872 3.7 3.5 188.0
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Step 1: Open data editor — transform data from excel - name the variables

EEH *Untitled] [DataSetl] - PASW Statistics Data Editor

File Edit WView Data Transform Analyze DirectMarketing Graphs Utilities Add-ons  Window

| |

| e || pose [ pear ||y [ wvar || wvar | wvar | var

1 11484.00 2.30 3.50 158.10
9348.00 2.50 2.90 173.40

3 842900 3.10 4.10 165.30

4 10079.00 2.90 3.60 172.90
924000 270 3.20 178.50
[ 6 ] 8862.00 2.80 3.70 198.60
6216.00 3.60 3.80 186.30
8253.00 3.20 3.50 189.00

9 8038.00 2.60 3.10 180.50

10 7476.00 2.90 3.20 183.30
5911.00 3.80 3.70 181.90
7950.00 3.60 3.60 185.00
6134.00 2.80 2.90 184.00
5868.00 3.00 3.10 188.20

15 3160.00 4.20 3.60 175.70

16 5872.00 3.70 3.50 188.00
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Step 2: Taking Logarithim of the variables Transform — Compute Variables
E *Untitled1 [DataSetl] - PASW Statistics Data Editor

File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help

% H Egﬂ @ | gompute\!arialfle:.. E % % % m@ % ‘
: Count Values within Cases...
| |_ Shift Values...
| e ﬁ Recode into Same Variables... ! " o " e ” = " = "
I;—I 1;:3:33 ﬁgecnde into Different Variables...
a429 o [l Automatic Recode...
10079.00 P2 Visual Binning...
9240.00 [ Optimal Binning...
|I| 8862.00 Prepare Data for Modeling 3
6216.00 BB Rank Cases..
8253.00 = Date and Time Wizard...
s s Tme 0
476,00 [& Create Time Series...
591100 & Replace Missing Values...
7950 0rf '@ Random Mumber Generators...
6134.00 W Run Pending Transforms Cirl+G
5868.00 3.00 310 188.20
3160.00 420 3.60 175.70
5872.00 3.70 3.50 188.00
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Step 2: Name the target variable (i.e.,new variable)
Taking naturallog — LN (original variable name)

BB *Untitled1 [DataSetD] - PASW Statistics Data Editor

File Edit View Data Transform Analyze DirectMarketing Graphs Utilittes Add-ons Window Help

SHE M o - & = &
|

| E Compute Variable XF
| o | pose | pear | Target Variable: Numeric Expression: g
1 11484.00 2.30 350 | finer | - e
2 9348.00 250 290
3 8429.00 310 410 W
4 10079.00 2.90 3.60 Lo +
: 9240.00 2.70 3.20) | gpgje Function group: L
: 8862 00 2.80 370 f:r} Q QQ E.HE All i
T 6216.00 3.60 3.80 . Arithmetic
8 8253 00 3.90 350 | Q QQ QQE CDF & Moncentral CDF |
1 Conversion u
15:} :zi:.gg igg 2;2 L Q QQ Q@E Current Date/Time E
- - - | Date Arithmetic Ny
1 5911.00 3.80 3.70 Q QQ Q Date Creation [l
12 7950.00 3.60 3.60 | E Q@ @ + Functions and Special Variables: |
13 6134.00 2.80 290
£868.00 3.00 3.10
15 3160.00 420 3.60
16 E&72.00 370 380
17
18
19
20 ] ) -
(optional case selection condition) L
~ (i)
— | (Lox ] (paste J[ Reset |[ cancel || wetp | -
i
oata view| Vsl i
| |PASW Stal
= O typeheretosearc OoH @ wn D@ RO O ™ & @ ™
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Step 2: New variables with original the variables

m *Untitled1 [DataSet0] - PASW Statistics Data Editor

File Edit View Data Transform Analyze DirectMarketing Graphs Ulilities Add-ons Window Help

SHe I e~ B B 5K BE i0® ¥
|

| e | pose | pear | y | wer | inpose | npcar | my |
1 11484.00 2.30 3.50 158.10 9.35 83 1.25 5.06
9348.00 250 2.90 173.40 9.14 92 1.06 5.16
8429.00 3.10 410 165.30 9.04 1.13 1.41 5.1
10079.00 2.90 3.60 172.90 9.22 1.06 1.28 5.16
9240.00 270 3.20 178.50 9.13 99 1.16 5.18
6 | sss200 280 3.70 198 60 9.09 1.03 131 529
6216.00 3.60 3.80 186.30 8.73 1.28 1.34 5.23
8253.00 3.20 3.50 189.00 9.02 1.16 1.25 5.24
9 | 803800 2.60 3.10 180.50 8.99 96 1.13 5.20
7476.00 2.90 3.20 183.30 8.92 1.06 1.16 5.21
5911.00 3.80 3.70 181.90 8.68 134 1.31 5.20
7950.00 3.60 3.60 185.00 8.98 1.28 1.28 522
6134.00 280 2.90 184.00 872 1.03 1.06 5.21
£868 00 3.00 310 188 .20 8 68 110 113 524
3160.00 420 3.60 175.70 8.06 1.44 1.28 517
5872.00 3.70 3.50 188.00 8.68 1.31 1.25 5.24
E1°
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Step 3: Estimation linear regression (Analyze — Regression — Linear)

E *Untitled1 [DataSetD] - PASW Statistics Data Editor

File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help

i i Reports 3 = BB (Al

SHE M« i B “5

i =, Descriptive Statistics 3 = [

| | Tables 3

| cr || prose Compare Means r | Incr || Inprose || Inpcar || Iy || var ||
'1 1148400 2... Eenera] Linear Model .3 9‘35 83 125 E.UE

9348.00 23 Generalized Linear Models P 9.14 92 1.06 5.16

10079.00 29 Corelate , 9.22 1.06 1.28 5.15

9240.00 21 Regression v [l oo 116 5.18

6 | 886200 28 | oglinear . = o 1.31 5.29

6216.00 3.4 - Il Curve Estmation.. 134 5.23
Meural Metworks » '

825300 3.1 E— , (| Partial Least Squares... 195 524

9 | s038.00 2.6 A Binary Logistic.. 1.13 5.20
Dimension Reduction »

7476.00 29 . Multinomial Logistic.. 1.16 5.21

S B i s
Monparametric Tests 3 LR | B

7950.00 3 — Brobit 1.28 522
Forecasting » 2 TTODiL.

6134.00 2. . 1.06 5.21

5868.00 3 (——— " Nonlinear.. 113 5.24

3160.00 41 Multiple Response 3 Weight Estimation... 1928 517

5872 00 77 Missing Value Analysis... il 2-Stage Least Squares... 125 5 24

Multiple Imputation ’ Optimal Scaling (CATREG)...

Complex Samples 2

Quality Control b

ROC Curye...

[ .

:

E
%‘

Dr. Pinaki Das Vidyasagar

Dept. of Economics University



Step 3: Estimation linear regression (Selection of Dependent and Independent Variables)
E *Untitled1 [DataSet]] - PASW Statistics Data Editor

File Edit View Data Transform Analyze DirectMarketing Graphs Ulilittes Add-ons Window Help

SHe @l Bl R 5 BAE 190 “

[}
=}

| (Lok ) paste ] Reset ] cancel (e | s

M| || RS
L || ma

| e | pose | pear | y | wmer | mpose | mpear |y | var | v |
1 11484.00 2.30 3.50 AU = —— <1
9348.00 250 2.90 17340 | i
8429 00 3.10 410 165.30 Dependent
10079.00 2.90 3.60 172.90] | | & prose » | [P | E i
9240.00 2.70 3.20 17850 | ?Pfﬂr ~Block 1 of 1 |
6 | 8862.00 2.80 3.70 198.60 | yi’m — (Lnet ) _sae. | |
1 ndependents) N
8253 00 320 3 50 189.00 | ?Inpcar 5 prose Bootstrap...] |
9 | 803800 2.60 3.10 180.50 | [ Iny E & par i
7476.00 2.90 3.20 183.30 | &y | |
11| 591100 3.80 3.70 181.90
7950.00 3.60 3.60 185.00 | = i
6134.00 280 230 184.00 | Selection Variable: L
5868.00 3.00 3.10 188.20) | > | | Rule... |
3160.00 4.20 3.60 175.70 | i lahinls: |
£872.00 3.70 3.50 188.00, | > | |
| - WLS Weight B
18] | |
20 |
|23 |

Data View
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Step 3: Estimation linear regression (Selection of Statistics)
E *Untitled] [DataSetl] - PASW Statistics Data Editor

File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help

SHe M-~ Bl B S BOE 199 *

cr || prose || pcar || ¥ || Incr || Inprose || Inpcar || Iny || var || var

1 1148400 2.30 3.50 158.10 9.35 B3 1.25 506
3 . . 1.06 5.16
L r Regress b
E inear Regression 141 £ 11
10 Dependent: — 1.28 515
| = Statistics... | -
9 [ prose % [ fa | 116 5.18
6| 8 § pcar ~Block 1 of 1 1.3 5.29
6 % : E 1.34 5.23
| | & Inr Previous W @ E
g & Inprose Independent(s): | 1.25 524
9 | 8 |¢& mpcar 5 prose (Bootstrap.] | 113 5.20
7|y @ & pear 1.16) 5.21
5_ & ¥ E Linear Regression: Statistics it |
U
5- Method: rRegression Coefficients 7 [ Model fit M
5_ Selection Variable: & =T ) O quu.ar?d change I
3 | | [ Rule.. [C] Confidence intervals | [[] Descriptives
5 A — Level(%): (a5 D:Ear‘[ and partial correlat:ions
| | [7] Covariance matrix [¥iCollinearity diagnostics
-> WLS Weight rResiduals |
| | [] Durbin-Watson L
Lok J{ Easte || Reset || cance [ reip | 1 Casewise dagnostcs —
: : : - @ Outliers outside: 3 standard deviations L
22 .
T @ All cases L

P2
(%]

(contnse) _cancat | (_rap | 2

i
i
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Step 3: Estimation linear regression (Save Residuals)

E *Estimaiton demand func of rose.sav [DataSet1] - PASW Statistics Data Editor “

File Edit Wiew Data Transform Analyze DirectMarketing Graphs Ulilities Add-ons Window Help

(Lo ) (aste J[ Reset J Cancel | _rteip |

=T

i

27

Dataset name:
@& Write a new data file
File...

= X REYEBRLE GO
SHE by o ~ M| B2 0§ )
| cr || prose || pcar || y || Incr || Inprose || Inpcar || Iy || var || var ||
|_ 1 | 11484.00 2.30 3.50 158.10 9.35 83 1.25 5.06
|: E Linear Regression > . e E—— -
|: N E Linear Regression: Save >
|: & prose -y | &L o || rPredicted Values rResiduals
|: & pear “Block 1 of 1 | Plots.._| | Unstandardized
L |y | I Save. | || Standardized Standardized
|: ? ::;rrose oo @ N ALl Studentized
|: & Inpcar Independent(s): @ L S.E. of mean predictions Deleted
E & Iny & prose i Studentized deleted
|: Y ﬁ pcar
|:- y ¥ H rDistances rinfluence Statistics
|:- Wethod H Mahalanobis DfBeta(s)
ethod |Enter |
|:- - H Cook's Standardized DfBeta(s)
|:' Selection Variable: M Leverage values DiFit
|:' | | | Rule... '| rPrediction Intervals Standardized DfFit
|:- Case Labels: B Mean [ Individual Covariance ratio
I:' | '| | Confidence Interval: 95
[ WLS Weight 1 . —
oy | || Coefficient statistics
I: L] Create coefficient statistics
I: @ Create a new dataset

Data View
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Step 4 Estimation linear regression (Output for interpretation)

*Gutput‘l [Document1] - PASW Statistics Viewer

File Edit View Data Transform Insert Format Analyze DirectMarketing Graphs Utilities Add-ons  Window Help

SHERINE c»» AELFOOFPE s B

= 8 ':E“é’:’tt Model Summary
...... og
; Model Adjusted R Std. Error of
D EI Regre.ssmn R R Sguare Snuare the Estimate
------- Title
1 .8g54 .80z el 1016.64051
a. Predictors: (Constant), v, pear, prose
ANOWAD
Model Surm of
Snuares of Mean Square F Sing.
EI 1 Fegression a.019E7 3 1.673E7 16.188 .ooope
B iE| Regression .
__‘_ Title Fesidual 1.240E7 12 | 1033557917
....... Motes Total B.260EY 14
"""" Active D a. Predictors: (Constant), v, poar, prose
"""" @ Variable h. Dependent Variahle: cr
------- 8 Model SI
....... @ AMOVA
"""" L8 Coeffici Coefficients®
------- & Colline:
Model Standardized
Unstandardized Coefficients Coefficients Collinearity Statistics
B Std. Errar Beta 1 Sig. Talerance WIF
1 (Constant) 12741.856 G101.129 2.0a8 a4
prose -3809.243 618.537 -.9a2 -6.148 0an B36 1.473
pear 2783.078 H36.369 A6 24972 012 Ba6 1.4487
W -15.682 28178 -.076 -.837 B0 B3z 1.202
a. Dependent¥ariahle: cr
Collinearity Diagnostics®
| Y [P | I I [ I T— 1 <

ORMEETS
-
¥ 47
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Step 5:Test of Normality of Residuals
(Analyze — Descriptive Statistics —» Explore - Plots)

m *Estimaiton demand func of rose.sav [DataSet1] - PASW Statistics Data Editor O English ™ |

File Edit View Data Transform Analyze DirectMarketing Graphs Utiliies Add-ons Window Help

O F (a]
SHe @ -~ B 1 14D ® 6
11:RES_1 |241.90021134413809
| cr || pros ” near ” L " lner " Innrnsa ” lnnear || |ny || RES_'1 ||
1 11484 00 B Excplore Xl 125 5.06 241 90021
9348.00 P e | 1.06 5.16 777 52478
8429.00 3 & 1.41 5.1 1322 64394
cr Unstandardized Re... L
10079.00 & prose @ 128 5.15 1076.22682
9240.00 & pear (Loptions.. | | 116 5.18 676.42651
| 6 | 886200 &y Ziiioi (Boststeap. ] | 11 5.29 -396.98694
6216.00 ?::gose - | | 1.34] 5.23 46678432
253,00 it B Expor: o x| et
8038.00 In : -596.82675
III & ny ) EDEl s e Boxplots —— rDescriptive u
7476.00 -260.45292
5911.00 @ Factor levels together Stem-and-eaf | [ 199 37288
: Display ) | .
© Dependents together Histogram
19500 | | gon © sqtstcs © s e L maso
6134.00 = 1127 47676
586800 (o) (esste | (eset (cancell| @ igrmaitypiots wi tests 122307
15 3150.00 sF.LUT IO Trruy OO _84'6.84823
_ 1 rSpreadvs Level with Levene Test—————— |
5872.00 3.70 3.50 188.00 8.68 o 431.72216
1 done 1
[ 11 ] -
1 | @ Power estimation u
1 | @ Transformed Power: [Natural log — | u
1 | @ Untransformed 0
,
| |contnue] [ cances J|_ew |
BT ! ! !

gi
2
7
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Step 5:Test of Normality of Residuals : Output for interprettion

E *Outputl [Documentl] - PASW Statistics Viewer

File Edit WView Data

Transform

Insert Format

Analyze Direct Marketing

Graphs

Utilities  Add-ons

Window Help

ﬁlﬁ @@-r"‘! =

------- & coin
------ 08 Log

& {E] Explore

B El Explore

e [E Title

= Mote

[Datacetl] L:\UEersSsZDr.F.la

Case Processing Summarny

5 00 E PR

Cases
Walid Missing Total
M Fercent M Fercent M Fercent
Unstandardized Residual 16 100.0% 1] 0% 16 100.0%
Descriptives
Statistic Std. Error
Unstandardized Residual  Mean [oooooo | 227 32772T8

95% Confidence Interval Lower Bound

-484.5375822

for Mean Upper Bound 484.5375822

5% Trimmed Mean -26.7111755

hedian -25.5400206

Variance 826846.333

Std. Deviation 909.3109113

Minirnum -1322.643584

M aximum 1803444510

Ranoge 3126.08904

Interquartile Range 1836.59307

Skewness 266 A64
kurtosis -.7449 1.091

Tests of Mormality
Kalmagorow-Smirnow? Shapiro-wilk
Statistic of Sig. Statistic df Sig. A \

LInstandardized Residual

=

04 16 .200 HE4

16 a3
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Step 5:Test of Normality of Residuals : Output for interprettion

E *Qutput] [Documentl] - PASW Statistics Viewer
File Edit View Data Transform Insert Format Analyze DirectMarketing Graphs Utilities Add-o

SHER AW« ~ HBind

: .
@

Unstandardized Residual
Histogram
37 MMean = -5.68E-14
Stl. Dev. = 909.311
N="16
-0

-]
=
(2]
| =
[ 1]
=
o
@
™
|1

1 -

0 —
-1000.00000 0.00000 1000.00000 2000.00000 A G
Unstandardized Residual ;
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Step 6: Estimation Log linear regression(Analyze - Regression — Linear)

File  Edit

View Data

Transform

Analyze Direct Marketing Graphs

m *Estimaiton demand func of rose.sav [DataSet1] - PASW Statistics Data Editor

Utilities

Add-ons

Window Help

e L e R

= %5

1D W %6

HE M e ~ F
| |

=

2 |

(Lok_J {(pste J[ Reset J{Cancel [ rteip |
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rDistances
Mahalanobis
Cook's
Leverage values

rPrediction Intervals
Mean [ Individual

rinfluence Statistics
DfBetais)
Standardized DfBeta(s)
DiFit
Standardized DiFit
Covariance ratio

| e | pose | pear [y | mer | inpose |  inpcar | | res1 |
| 1 | 11484.00 2.30 360 168.10 9.35 .83 1.25 £.06 241.50021
BB Linear Regression x| 1.06 5.16 T77.52478
141 511 1322.64394
Dependent: i

4 = 1.28 515 1076.22682
1 5 | ()
® E 116 518 676 42651
[ 6 ] & E:;sre [Block o 131 529 396 98694
&y Previous [ Next | @ | 1.34 5.23 46678432
& Inprose independent(s): | 1.25 5.24 923.78213
[ 9 ] j; ::Ecar ?hm}se Bootstap.. | | 113 5.20 -596.82675
. @ Inpcar 1 4E| £24| 26N AE267]
y Unslandardized Re... & Iny E Linear Regression: Save
Method: ~Predicted Values ~Residuals

13 .
Selection Variable: LR e 0
| | | Rule.. Standardized Standardized
Case Labels: Adjusted Studentized
|_ . | SE. of mean predictions Deleted

L Studentized deleted

WLS Weight:
22

Confidence Interval: 95

University




Step 7: Estimation Log linear regression (Output for interpretation)

E *Output] [Document1] - PASW Statistics Viewer

File Edit Wiew Data Transform Insert Format Analyze DirectMarketing Graphs Utilities Add-ons  Window Help
1 [ e . -
SHERANM e » AL QO EP R
«] Model Summary®
Model Adjusted R Stal. Error of
R R Sguare Sguare the Estimate
1 .arsd TBA a7 1 E599
a. Predictors: {(Constant), Iny, Inpecar, Inprose
h. Dependent Yariahle: Incr
ANOWA®
Model Sum of
Sguares df Mean Square F Sig.
1 Fegression 1.082 3 361 13.080 .0no@
Residual REICH 12 028
Total 1.413 15
a. Predictors: (Constant), Iny, Inpcar, Inprose
I h. Dependent Yariahle: Incr
Coefficients®
Model Standardized
Lnstandardized Coefficients Coefficients Collinearity Statistics
B Std. Error Beta 1 Sig. Tolerance WIF
1 (Canstant) 5635 4 637 1.215 248
Inprose -1.4960 335 -1.075 -5.847 0o AT8 1.732
Inpcar 1673 35 A0 2.941 012 5449 1.540
Iy ET78 A8TE 123 J75 483 FT2 1.286
a. Dependent Yariahle: Incr
Collinearity Diagnostics®
Maodel  Dimension Yariance Proporions




Step 8:Test of Normality for Residuals of Log Linear Model
(Analyze — Descriptive Statistics —» Explore - Plots)

E *Estimaiton demand func of rose.sav [Data5et1] - PASW Statistics Data Editor

File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help

SHe I = ~ Bl 8 5 v B HE 3«

@ Power estimation

| | @ Transformed Power: |Natura| log i | i

1 | @ Untransformed i

—

(Cortinue) {_cancet J[_tietp |

|1:RES_2 |- 06251230386604
| Incr " Inprose " Inpcar " Iy " RES 1 || RES 2 ||
1 | E _ » _-rl1.9[][]21 -.06251
| B Explore 77.62478 12816
Dependent List Conmronen | 122.64334 -06597
4 & o & Unstandardized Re... 76.22682 15615
? prose @ 76.42651 09283
III pcar E e _
4 (Eanstn) 70 s
& Incr i =
& Inprose ‘) | TTFRTA 3303
III & Inpear F Explore Plots x 7512
10 & Iny Label Cases by: - 0300
& Unstandardized Re... -y Boxplots—————— Descriptive ?4.63
__ | _ @ Factor levels together Stem-and-leaf| |
| Display © Dependents together Histogram ?EEE
® Both © Statistics O Plots & i 1137
(oK) (easte ) (Reset) (Gancel]| 1 normaitypiot wit tests gm
8.68] 1.37] 1.23] | rSpreadvs Level with Levene Test _[}TE
| | @ None i
__1 8
e

w2
e ]
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Step 9:Test of Normality of Residuals Log linear Model.
Output for interprettion

File Edit View Data Transform Insert Format Analyze Direct Marketing Graphs Utilities Add-ons

SRS ® HM e ~ F &%@5%_

E *Qutput] [Docurment1] - PASW Statistics Viewer

[Docoo=t ] TN OSTISLDL.T.DO ol Laiic oL foSe-
Case Processing Summany
Cases
Walid Missing Total
I Fercent I Fercent I Fercent
Unstandardized Residual 16 100.0% 1] 0% 16 100.0%
Descriptives
-0 Statistic Std. Error
LUInstandardized Residual Mean Aaooooon A3F11600
- 95% Confidence Intersal Lower Bound -.0¥7811049
L for Mean Upper Bound arg1104
: 5% Trimmed Mean -.0o04342
= I Median -.0180952
5 Wariance 022
L5 Std. Dewviation 14846402
,: Minimum - 28884
- Maximurm 29666
I Fange A8aa0
= Intergquartile Range 22238
:E Skewness 026 564
5 Kurtosis -.086 1.081
£ Tests of Hormality
Eaolmogarov-Smirnow? Shapiro-YWillk .
Statistic df Sia. Statistic df Sia. 3>

- L)
Unstandardized Residual 120 16 200 a3 16 . i ")
¢ ;..
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Step 9:Test of Normality of Residuals Log linear Model.:
B ~Output1 [Document] - PASW Statistics ‘u"ieweroutput fOT interprettion

File Edit VWiew Data Transform Insert Format Analyze Direct Marketing Graphs @ Ulilities  Add-c

%H 2 @ A v w = 9%

*. This is a lower bound of the true significance.

Unstandardized Residual

Histogram
47 Mean = -8.65E-16
Std. Dev. = 0.148
N=18
3—
=
(=]
| =
a
S
@ <
| .
| 1

-0.20000 0.00000 0.20000

Unstandardized Residual




Assingment

1. Specify Linear Model and Log Linear Model for the following function:
D=f(P,P,, Y)

2. Write down the steps of estimation procedure of linear regression in SPSS. Interpret
the estimated results (as given in Slide 11).

3. How you can check the normality of the residuals of a linear model? Interpret the
results of normality test as given in Slides 13 and 14).

4. Interpret the estimated results of log linear model (as given in Slide 16) and
distinguish with the linear model.

5. Interpret the results of normality test of log linear model (as given in Slides 18 and
19).
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