Logit Ta Probit moaeni
y EViews

Jdou. AHapiv CTaBULLbLKNIK




b EViews - [Group: UNTITLED Workfile: BIMARY:undated\]
b4 File Edit Object View Proc Quick Options Add-ins  Wir

¢ a ﬁ n : i n a ry . W F ] | view | Proc| Object | | Print | Name | Freeze | | Defaut - | [sort| Transpo:

)

obs |GRADE |GPA TUCE PSI |
1 | 0.0000 2 600 20.000 0.0000
2 | 0.0000 2 8000 22 000 0.0000
3 | 0.0000 3.2800 24.000 0.0000
4 | 0.0000 2.9200 12.000 0.0000
G RAD E 5 | 1.0000 4.0000 21.000 0.0000
4 n O Ka3y€ & | 0.0000 2 8600 17.000 0.0000
. 7 | 0.0000 2 7600 17.000 0.0000
H aﬂ B H | CTb g8 | 0.0000 2 8700 21.000 0.0000
9 | 0.0000 3.0300 25.000 0.0000
10 | 1.0000 3.9200 29.000 0.0000
n O K pa Lule H Hﬂ 11 | 0.0000 2 6300 20.000 0.0000
12 | 0.0000 3.3200 23.000 0.0000
H a BL| a H H ﬂ 13 | 0.0000 3.5700 23.000 0.0000
14 | 1.0000 3.2600 25.000 0.0000
. .- 15 | 0.0000 3.5300 26.000 0.0000
> PSI H aﬂ B H |CTb H O BO| 16 | 0.0000 2 7400 19.000 0.0000
17 | 0.0000 27500 25.000 0.0000
18 | 0.0000 28300 19.000 0.0000
Te X H On O I I 19 | 0.0000 3.1200 23.000 1.0000
20 | 1.0000 3.1600 25.000 1.0000
B |/| KJ'I aﬂ,a H H ﬂ 21 | 0.0000 2 DB00 22 000 1.0000
22 | 1.0000 3.6200 28.000 1.0000
: 23 | 0.0000 2.8900 14.000 1.0000
4 G PA Ta TU C E - .u. Bl 24 | 0.0000 35100 26.000 1.0000
. . . 25 | 1.0000 3.5400 24.000 1.0000
|'| Iﬂ.CyM KO B| 0 |_|I| H K |/| 26 | 1.0000 28300 27.000 1.0000
27 | 1.0000 3.3000 17.000 1.0000
. 28 | 0.0000 2 6700 24.000 1.0000
3 H a H b CTyﬂ,e HT| B 29 | 1.0000 3.6500 21.000 1.0000
30 | 1.0000 4.0000 23.000 1.0000
31 | 0.0000 3.1000 21.000 1.0000
32 | 1.0000 2 3000 19.000 1.0000



Cneuundikauia moaeni

Equation Estimation

Spedification | Options

Equation spedfication

Binary dependent variable followed by list of regressors, OR
an explicit equation like ¥ =c{1)+c[2)*X.

grade c gpa tuce psi -

Binary estimation method: @) Probit () Logit () Extreme value

Estimation settings

Method: [anmf - Binary Choice (Logit, Probit, Extreme Valug) -

sample: 132 “

[ Ok ] ’ CKacyeaTH




Onuii

Equation Estimation x

Covariance Cptimization algorithm
["| Robust Covariances @ Quadratic Hill Climbing

{@ Huber White (7) Newton-Raphson

GLM (7 Berndt-Hall-Hall-Hausman

Tteration control Derivatives (for index)
Max Iterations: 500 Select method to favor:
Convergence: 0.0001 @) Accuracy
Starting coeffident values: © Speed

[E‘l.ﬁews Supplied - [ Use numeric only
[ | Display settings

Ok I ’ CracyBaTH




OuiHka moaeni

E EViews - [Equation: UNTITLED Workfile: BINARY::undated\]
b4 File Edit Object View Proc Quick Options Add-ins Window He
[UiewlPrncIDbject] [PrintINamelFreeze] [EstimatelFnrecastIStatsIResids]

Dependent Yariable: GRADE

Method: ML - Binary Probit (Quadratic hill climbing)
Date: 032413 Time: 1742

Sample: 132

Included observations: 32

Caonvergence achieved after 5 iterations

Caovariance matrix computed using second derivatives

Wariable Coefficient Std. Error -Statistic Prob.
C -7.452320 2542472 -2831131 0.0034

GPA 1.625810 0.693882 2343063 0.0191

TUCE 0.051729 0.0838390 0616626 0.5375
Pl 1426332 0.595038 2397045 0.0165
McFadden R-squared 0377473 Mean dependent var 0.343750
3.0, dependent var 0.4582559 S.E. ofregression 0.386128
Akaike info criterion 1.051175  Sum squared resid 4174660
Schwarz criterion 1.234392 Log likelinood -12.81880
Hannan-Quinn criter. 1.111807 Deviance 2563761
Restr. deviance 4118346 Restr. log likelihood -20.58173
LR statistic 15.54585 Avg. log likelihood -0.400588

Prob(LR: statistic) 0.001405

Qbs with Dep=0 21 Total obs 32

Obs with Dep=1 11




MeHlo ans aHanisy 6iHapHUX
MoAaenen

@ EViews - [Equation: UNTITLED Workfle: BINARY::
b4 File Edit Object View Proc Quick Optio
lUiewlPrnchbject] lPrinthamelFreeze] lEstimatech

Representations

Estimation Output

Actual Fitted, Residual »
GGradients and Dervatives »

Covanance Matrix

Coefficient Diagnostics k

Residual Diagnostics k

Dependent Variable Frequencies
Categorical Regressor Stats
Expectation-Prediction Evaluation

Goodness-of-Fit Test (Hosmer-Lemeshow)

Label




Dependent Variable Frequencies

» AHaNI3 YaCToOT Ta

E EViews - [Equation: UNTITLED Workfile: EINARY::undated\]

KyMynﬂTM BH I/IX b File Edit Object View Proc Quick Options Add-ins  Windc

. Wiews | Proc | Object | | Print | Mame | Freeze | | Estimate | Forecast | 5tats | Resids
LlaCTOT 3af| E)KHOI Dependent Variable Frequencies

. . Equation: UNTITLED
SMIHHOI. Date: 03/24/13 Time: 18:10
Cumulative
Dep. Value Count Fercent Zount Fercent
0 21 65.63 21 65.63

1 11 3438 32 100.00




Categorical Regressor Stats

} O I—I M C O B a CTaT M CT M K a E EViews - [Equation: UNTITLED Workfile: BINARY:undated\]

b4 File Edit Object View Proc Quick Options Add-ins Windo

ﬂlﬂ 9 KOXHOIIO 3 | View | Proc| Object | | Print | Name | Freeze | | Estimate | Forecast | Stats | Resids |

Categorical Descriptive Statistics for Explanatory Variables

1 Equation: UNTITLED
pe Fpe CO p | B . Dg;ﬁ Iunar}zdm Time: 12:08

Mean
Yariable Dep=0 Cep=1 All
C 1.000000 1.000000 1.000000
GPA 2951905 3432727 3117188
TUCE 21.09524 2354545 21.93750
PSI 0.285714 0727273 0437500
Standard Deviation
Yariable Dep=0 Cep=1 All
C 0.000000 0.000000 0.000000
GPA 0.357220 0503132 0466713
TUCE 3780275 3TTTA26 2.901509
Pal 0462910 04670949 0.504016

Observations 21 11 32




Expectation-Prediction
(Classification) Table

E EViews - [Equation: UNTITLED Workfile: BINARY:undated\]

) AH an|3 BlpHMX Ta KA File Edit Object View Proc Quick Options Add-ins Window Helf

[‘u"iewl Prncl[}bject] [PrintINamel Freeze] [Estimate[FnrecastIStatsIResids]

rl O M M n K O B M X Expectation-Prediction Evaluation for Binary Specification

Equation: LIMTITLED
Date: 032413 Time: 18:14

Kn aCMCbl KaL|,| I\;I Success cutoff C=05

" . . Estimated Equation Caonstant Probability
3AJ1Ie>XXKHOI 3SMIHHOI. Dep=0 Dep=1  Total Dep=0 Dep=1  Total
PiDep=1)==C 18 3 21 21 1 32
PiDep=1)=C 3 g 11 ] ] ]
Total 21 1 32 21 11 32
Correct 18 8 26 21 0 21
Y% Correct 8571 T273 81.25 100.00 0.00 65.63
% Incorrect 14.29 2727 18.75 0.00  100.00 34.38
Total Gain* -14.29 T273 15.63
Percent Gain** MA T273 4545
Estimated Equation Caonstant Probability

Dep=0 Dep=1 Total Dep=0 Dep=1 Tuatal

E(# of Dep=0) 16.89 414 21.03 13.78 722 21.00
E(# of Dep=1) 411 6.86 10.97 722 a78 11.00

Total 21.00 11.00 32.00 21.00 11.00 32.00

Correct 16.89 6.86 2374 13.78 a78 17.56
U Correct 80.42 62.32 74.20 65.63 3438 54.88
% Incorrect 19.58 37.68 25.80 34.38 65.63 4512
Total Gain® 14.80 27.95 19.32

Fercent Gain™* 43.05 4259 4282

*Change in "% Correct” from default (constant probability) specification
**Percent of incorrect (default) prediction corrected by equation




Goodness—-of-Fit Tests - 1

» BIKHO L,03BONAE
NpOBeCTU TecCT
[ipcoHa y? AKOCTi
mMozaeni. lpesa TecTty -
NOPIBHAHHSA
NPOrHO3HUX Ta
peasibHUX 3HA4YeHb 3a
rpynamu. AKuw,o
PI3HULI BeNUKI, TO
MoAenNb
BIAKNAAETbLCA.

Goodness-of-Fit Test

Form cells based upon
i@ Predicted risk (Hosmer-Lemeshow test)

() Series or series expression:

Group observations by
@ Quantiles 10
Randomize ties to balance cell sizes

() Distinct values

Maximum £ of cells: 100




Goodness—-of-Fit Tests - 2

@ EViews - [Equation: UNTITLED Workfile: BINARY:undated\]
kA4 File Edit Object View Proc Quick Options Add-ins Window Help

[Uiewl PrncIDbject] [PrintINameI Freeze] [Estimatel FnrecastlStatsIResids]

Goodness-of-Fit Evaluation for Binary Specification
Andrews and Hosmer-Lemeshow Tests

Equation: UNTITLED

Date: 032413 Time: 18:338

Grouping based upon predicted risk (randomize ties)

Cuantile of Risk Dep=0 Dep=1 Tuotal H-L

Low High Actual Expect Actual Expect Obs Yalue

1 00161  0.0185 3 294722 0 0.05278 3 0058372

2 00186 00272 3 293223 0 006777 3 006934

3 0.0309 00457 3 287888 0 012112 3 012621

4 00531 01088 3 277618 0 022382 3 024186

5 01235 01952 2 329779 2 070221 4 290924

6 02732 03287 3 207481 0 0.92519 3 133775

7 03563 0.5400 2 1.61497 1 1.38503 2 018883

8 05546 0.6424 1 1.20862 2 1.79038 3 0.08087

9 06572 08342 0 0.84550 3 215450 3 17730

10 08400 09522 1 0.45575 3 3.54425 4 0733581

Total 21 21.0330 11 10,9670 32 6.90863
H-L Statistic 6.9086 Prob. Chi-3q(a) 0.5465
Andrews Statistic 20.6045 Prob. Chi-Sq{10) 0.0240

p-3HayeHHAa onsa HL TecT Benuke, a onsa tecty EHaptoca
- Mane, WO AA€ Pi3HI pe3ynbTaTn.




[TpOrHos3

Forecast

» Proc/Forecast (Fitted | ~eicn

LINTITLED

Probability/Index)...,

(@) Probability (71 Index - where Prob = 1-F( -Index )
PO3PaAXOBYE — et
MMOBIpHICTb abo s [ s

Structural (ignore ARMA)

i H ﬂl e K C ﬂln ﬂ 3 an e )I( H OI. Coef uncertainty in 5.E. calc
3 M i H H O.I. . Forecast sample Output

132 Forecast araph
Forecast evaluation

Insert actuals for out-of-sample observations




Probit

b EViews - [Equation: UNTITLED Workfile: BINARY:undated\]
k4 File Edit Object View Proc Quick Options Add-ins Window He
[UiewlPrncIDbject] [PrintINameIFreeze] [EstimatelFnrecastIStatsIResids]

Dependent Variable: GRADE

Method: ML - Binary Probit (Quadratic hill climbing)
Date: 03/24M13 Time: 1742

Sample: 1 32

Included observations: 32

Canvergence achieved after 5 iterations

Covariance matrix computed using second derivatives

Yariable Coefficient Std. Error -Statistic Prob.
C -T.452320 2542472 -283113 0.0034

GPA 1.625810 0693882 2343063 0.0191

TUCE 0.051729 0.083880 0616626 0.5375

Psl 1426332 0.595038 2397045 0.0165
McFadden R-squared 0.377478 Mean dependent var 0.343750
3.0, dependent var 0.432559 GS.E. ofregression 0.386128
Akaike info criterion 1.051175  Sum squared resid 4 174660
Schwarz criterion 1.234392 Log likelihood -12.81880
Hannan-Quinn criter. 1.111907  Deviance 2563761
Restr. deviance 4118346 Restr. log likelihood -20.59173
LR statistic 15.54585 Awg. log likelihood -0.400588

Prob{LR statistic) 0.001405

Obs with Dep=0 21 Total obs 32

Obs with Dep=1 11




[TpOrHO3: IHAeKC

2.0

1.5

1.0 -

0.5

0.0

-0.5 -

-1.0
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-2.0 -
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—— GRADEXB




[MTpOrHO3: UMOBIPHICTb

1.0

0.8 1

0.6 -

0.4 -

0.2 1

0.0

Forecast: GRADEF
Actual: GRADE
Forecast sample: 1 32
Included observations: 32
Root Mean Squared Error
Mean Absolute Error
Mean Abs. Percent Error
Theil Inequality Coefficient
Bias Proportion
Variance Proportion
Covariance Proportion

0.361190
0.257987
12.95082
0.343928
0.000008
0.201997
0.797995

T T T T T T T T T T T T T T T T T T T T T I
10 12 14 16 18 20 22 24 26 28 30 32

—— GRADEF




3aneXHiCTb Mi)XK iHAeKCOM Ta
MMOBIPHICTIO
» 1N nepworo cnocrepexHHs (t=1):

log[P,] = -2.093086,
P,= exp(-2.093086)= 0.123306.




Logit

@ EViews - [Equation: EQO1 Worlkfile: BINARY::undated\]
[=] File Edit Object View Proc Quick Options Add-ins Window H
[UiewIPrncIDbject] [PrintINameIFreeze] [EstimateIFnrecastIStatslﬂesidsl

Dependent Variable: GRADE

Method: ML - Binary Logit (Quadratic hill climbing)
Date: 032413 Time: 19:14

Sample: 1 32

Included observations: 32

Convergence achieved after 5 iterations

Covariance matrix computed using second derivatives

Wariable Coefficient Std. Error z-Statistic Prob.

C -13.02135 4931324 -2.640837 0.0083

GPA 2826113 1.262941 2237723 0.0252
TUCE 0.095158 0.141554 0672235 0.5014

Pal 2373688 1.064564 2234424 0.0255
McFadden R-squared 0374038 Mean dependentvar 0.343750
5.0. dependent var 0.432559 S.E. ofregression 0.384716
Akaike info criterion 1.085602 3Sum squared resid 4 144171
Schwarz criterion 1.238819 Log likelihood -12.88963
Hannan-2uinn criter. 1116333 Deviance 2577927
Restr. deviance 4118346 Restr. log likelihood -20.59173
LR statistic 1540419  Avg. log likelihood -0.402801

Prob{LR: statistic) 0.001502

Obs with Dep=0 21  Total obs 32

Obs with Dep=1 11




[TpOrHO3: IHAeKC

-4 r—-rr "1 111 1 "1 1T "1 11T 1T 1 17 17 T 1T 1T T T T T T T T T T1

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32

—— GRADEXB




[MTpOrHO3: UMOBIPHICTb

1.0

0.8

0.6

0.4 1

0.2 1

Forecast: GRADEF
Actual: GRADE
Forecast sample: 1 32
Included observations: 32
Root Mean Squared Error
Mean Absolute Error
Mean Abs. Percent Error
Theil Inequality Coefficient
Bias Proportion
Variance Proportion
Covariance Proportion

0.359869
0.257802
12.89010
0.342578
0.000000
0.205275
0.794725

0.0

T T T T T T T T T T T T T T T T T T T T T
10 12 14 16 18 20 22 24 26 28 30 32

—— GRADEF




3aN1eXHiCTb MiX iHAEeKCOM Ta
MMOBIPHICTIO
» ng nepworo cnocrepexeHHs (t=1)
log[P./(1-P)] = -3.600734,
P./(1-P)= exp(-3.600734)= 0.027304,
P=0.027304/(1+ 0.027304)= 0.026578.




3aCTOCYBAHHA: Yn Bnaueac PSI?

» MoTpibHO NobyayBaTu rpadik UMOBIpHOCTEN
GRADE sk ¢dyHkuil Big, GPA, ae PSI npunmae
OBa 3HayeHHA (1 - HOBa MeTOAMKA
BUKOPUCTOBYETLCA, O - Hi).




Po3B'a30k - 1

» CTBOPIOEMO MOJeNb Ha OCHOBi OTPUMAHOIO
piBHAHHA Proc/Make Model 3 meHto mopeni.

[E Model: UNTITLED Workfile: BINARY:;undated', - 0 X
[ViewIPrncIDbject] [PrinthameIFreeze] [SGI\rEISr:enarins] [Equatinnsl‘u’ariablesIText]

Equations: 1 Baseline
(=] EC01 Eqg1: grade = F( gpa, psi, tuce )

4 [l b




Po3B'A30K - 2

} BM3HaLIa_€MO CLIIeHa_piII- Scenario Specification

= . Select Scenario | Overrides | Excudes | .ﬁ.liasingl
mogaeni (Scenarios- e
elect Active Scenario
[ |
S c e n a rl 0 g;:;ﬁ,l.lse [ Create Mew Scenario ]

SpGCifi Cati On - [ Copy Scenario ]
Scenario 1).

[ Apply Selected to Baseline ]

[ Delete Selected ]

[ Rename Selected ]

[ wirite protect active scenario

[ 0K ] [ CracysaTH




Po3B'aA30kKk - 3

» [lianorose BikHO Scenario Specification
[0,03BOJISE BU3HAYUTW HADIp npunylw,eHb s
Mozaeni.

» KnauHiTh no 3aknaaui Overrides Ta BBe,iTh
"GPA PSI TUCE". LUe pno3sonutb EViews
BMKOpUcCToByBaTu Taki 3miHi GPA_T, PSI_1, and
TUCE_T 3amictb opuriHansHux GPA, PSI Ta
TUCE npwu po3B’a3ky moaeni sinHocHO GRADE

y cueHapii 1.




Po3B'a30K - 4

-

Scenario Specification

Overrides | Exdludes | Alasing |

Cwverrides for Scenario 1 (exogenous & add factor overrides from default)

GPA PSITUCE -

Ok | [ CracysaTH




Po3B'aA30K - 5

» Tenep Tpeba ctBopuTu 3miHi GPA_T, PSI_1 Ta
TUCE_1 y poboyomy dawnni. NoTpibHO
BUKOPUCTOBYBATU Lii YaCOBi paan ans
obuncneHHsa nmoBipHocTten GRADE ans pi3Hux
3HayeHb GPA Big 2 00 4 3 04HAKOBUM KPOKOM,
npnyomy TUCE byne foOpiBHIOBATU
cepeAHbOMY PIBHIO A1 BCiX CNOCTepeXxXeHb..

3MmiHa PSI bype popisHioBaTn O:
kA EViews

File Edit Object View Proc Quick Options Add-ins Window Help

series gpa_1 = 2+(4-2)*@trend/(@obs(@trend}-1)
series tuce_1 = @meanftuce)
series psi_1=0




Po3B'A30K - 6

» [licna cTBOpeHHA AaHUX
HeobXxiAHO CcKkoMitoBaTU X orce: [ .
[,0 HOBOrO CueHapito, ae ot S e
3MiHa PSl=1. > ispvick
» Bubupaemo 3aknaguHky s | [

Select Scenario, Copy
Scenario, noTtiMm — Scenario

1 ak ﬂ,)Kepeﬂo, Ta New A Eviews

File Edit Object View Proc Qui

Scenario HK I-IpM3HaLIEHHﬂ. series psi_2 =1|
» Tenep cTBoptoeMo PSI_2=1

............



Po3B'A30K - 7

» Po3B’43yeEMO Moaenb Ana ABOX CUeHapiiB

Model Solution x|

Basic Options | Stochastic Options I Tracked Variables I Diagnostics | Solver |

Simulation type Solution scenarios & output

(@) Deterministic .

— ) Active: [Scenarin i v]
(") Stochastic

[ Edit Scenario Options ]

Dyniamics

i@ Dynamic solution
() Static solution Salve for Alternate along with Active

() Fit (static - no eq interactions)

Alternate: [S::enarin 2 "]

[T structural {ignore ARMA)

[ Edit Scenario Options ]

Solution sample

[ Add/Delete Scenarios ]

Warkfile sample used if left blank

[ 0K ] [ CEacyBaTH ]




Po3B'A30K - 8

» [Toka3yeMO pe3ynbTaTth y oO4HIN rpyni
(Object/New Object.../Group) for series:
gpa_1 grade_1 grade_2




[TOpIBHAHHA cueHapIlB

1.0

0.8 _ —— Scenario 1 (psi=0)
' —— Scenario 2 (psi=1)

0.6 -

0.4 1

0.2 1

00 T T T T T T T T T
20 22 24 26 28 30 32 34 36 38 40

Student's grade point average







CaMocTinHa poboTa
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