Kuuenda loengu näited: sagedustabelid ja logistiline regressioon
* Näide 6-1A. Ühemõõtmeline sagedustabel.

data sage;


input sex $ fr;


cards;

   f 214

   m 131

   ;

proc freq;


tables sex;


weight fr;

run;

---- 6-1A tulemused:

                                         Cumulative    Cumulative

                    sex    Frequency     Percent     Frequency      Percent

                    ////////////////////////////////////////////////////////
                    f           214       62.03           214        62.03

                    m           131       37.97           345       100.00

* Näide 6-1B. Hii-ruut-test ühemõõtmelises sagedustabelis, võrdlemine suhtega 1:1.
proc freq;


tables sex/chisq;


weight fr;

run;

---- 6-1B tulemused:
                                       The FREQ Procedure

                                                    Cumulative    Cumulative

                    sex    Frequency     Percent     Frequency      Percent

                    ////////////////////////////////////////////////////////
                    f           214       62.03           214        62.03

                    m           131       37.97           345       100.00

                                        Chi-Square Test

                                     for Equal Proportions

                                     /////////////////////
                                     Chi-Square    19.9681

                                     DF                  1

                                     Pr > ChiSq     <.0001

                                       Sample Size = 345

* Näide 6-1C. Hii-ruut-test ühemõõtmelises sagedustabelis, võrdlemine etteantud suhtega.
proc freq;


tables sex/testp=(0.6,0.4);


weight fr;

run;

---- 6-1C tulemused:
                                        Chi-Square Test

                                   for Specified Proportions

                                   /////////////////////////
                                   Chi-Square         0.5918

                                   DF                      1

                                   Pr > ChiSq         0.4417

* Näide 6-1D. Programm loeb ise sagedused kokku.
data sage;


input sex $;


cards;


f


f


f


f


m


m


f


m


;

proc freq;


tables sex;

run;

6-1D tulemused:
                                       The FREQ Procedure

                                                    Cumulative    Cumulative

                    sex    Frequency     Percent     Frequency      Percent

                    ////////////////////////////////////////////////////////
                    f             5       62.50             5        62.50

                    m             3       37.50             8       100.00
* Näide 6-2A. Kahemõõtmelise sagedustabeli analüüs.
data sage;


input sex $ varv $ fr;


cards;

   f val 155

   m val 28

   f mus 59

   m mus 103

   ;

proc freq;


tables sex*varv/chisq;


weight fr;

run;

----- 6-2A tulemused: 





Frequency‚





Percent  ‚

                              Row Pct  ‚

                              Col Pct  ‚mus     ‚val     ‚  Total

                              /////////////////////////
                              f        ‚     59 ‚    155 ‚    214

                                       ‚  17.10 ‚  44.93 ‚  62.03

                                       ‚  27.57 ‚  72.43 ‚

                                       ‚  36.42 ‚  84.70 ‚

                              /////////////////////////
                              m        ‚    103 ‚     28 ‚    131

                                       ‚  29.86 ‚   8.12 ‚  37.97

                                       ‚  78.63 ‚  21.37 ‚

                                       ‚  63.58 ‚  15.30 ‚

                              /////////////////////////
                              Total         162      183      345

                                          46.96    53.04   100.00
                              Statistics for Table of sex by varv

                     Statistic                     DF       Value      Prob

                     //////////////////////////////////////////////////////
                     Chi-Square                     1     85.0412    <.0001

                     Likelihood Ratio Chi-Square    1     89.0219    <.0001

                     Continuity Adj. Chi-Square     1     83.0037    <.0001

                     Mantel-Haenszel Chi-Square     1     84.7947    <.0001

                     Phi Coefficient                      -0.4965

                     Contingency Coefficient               0.4447

                     Cramer's V                           -0.4965

                                      Fisher's Exact Test

                               //////////////////////////////////
                               Cell (1,1) Frequency (F)        59

                               Left-sided Pr <= F       6.236E-21

                               Right-sided Pr >= F         1.0000

                               Table Probability (P)    5.606E-21

                               Two-sided Pr <= P        7.980E-21

                                       Sample Size = 345

* Näide 6-2B. Kahemõõtmelise sagedustabeli esitamine ilma protsentideta.
proc freq;


tables sex*varv/norow nocol nopercent;


weight fr;

run;

----- 6-2B tulemused:
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 Table of sex by varv

                              sex       varv

                              Frequency‚mus     ‚val     ‚  Total

                              /////////////////////////
                              f        ‚     59 ‚    155 ‚    214

                              /////////////////////////
                              m        ‚    103 ‚     28 ‚    131

                              /////////////////////////
                              Total         162      183      345

* Näide 6-2C. Odds ratio ja selle usalduspiiride leidmine
proc freq;


tables sex*varv/cl;


weight fr;

run;

------- 6-2C tulemused:
                             Statistics for Table of sex by varv

                          Estimates of the Relative Risk (Row1/Row2)

               Type of Study                   Value       95% Confidence Limits

               /////////////////////////////////////////////////////////////////
               Case-Control (Odds Ratio)      0.1035        0.0619        0.1730

               Cohort (Col1 Risk)             0.3506        0.2773        0.4434

               Cohort (Col2 Risk)             3.3887        2.4152        4.7546

                                       Sample Size = 345
* Näide 6-3. Kolmemõõtmelise sagedustabeli analüüs.
data parasiit;

        input year $ sugu $ para $ f;



cards;

    
      1997 fem eii 225

            1997 fem par 24



1997 mal eii 267



1997 mal par 3



2000 fem eii 196

            2000 fem par 44



2000 mal eii 586



2000 mal par 10



;

proc catmod;


weight f;


model year*sugu*para=_response_/ nogls ml noprofile noresponse


                                 noiter noparm;


loglin year|sugu|para;

 run;

----- 6-3 tulemused:
                                  Maximum Likelihood Analysis

                           Maximum likelihood computations converged.

                          Maximum Likelihood Analysis of Variance

                       Source               DF   Chi-Square    Pr > ChiSq

                       //////////////////////////////////////////////////
                       year                  1        11.81        0.0006

                       sugu                  1        10.29        0.0013

                       year*sugu             1         4.53        0.0334

                       para                  1       295.32        <.0001

                       year*para             1         2.64        0.1042

                       sugu*para             1        45.55        <.0001

                       year*sugu*para        1         0.21        0.6483

                       Likelihood Ratio      0          .           .

* Näide 6-4. Logistiline regressioon.
data loguur;


input x1 x2 $ y;


cards;


1 a 0


2 a 0 


3 a 0


4 a 0


5 a 1


6 a 0


7 a 1


8 a 0


9 a 1


10 a 1


11 a 1


12 a 1


1.2 b 0


2.2 b 0 


3.2 b 1


4.2 b 0


5.2 b 1


6.2 b 1


7.2 b 1


8.2 b 1


9.2 b 1


10.2 b 1


11.2 b 1


12.2 b 1


;

Näide 6-4A. Ühe sõltumatu muutujaga logistiline regressioon.
proc logistic descending;


model y= x1;

run;

6-4A tulemused:
The LOGISTIC Procedure

                           Analysis of Maximum Likelihood Estimates

                                             Standard

              Parameter    DF    Estimate       Error    Chi-Square    Pr > ChiSq

              Intercept     1     -3.5243      1.5574        5.1206        0.0236

              x1            1      0.6985      0.2727        6.5613        0.0104
Näide 6-4B. Kahe sõltumatu muutujaga logistiline regressioon.
proc logistic descending;


class x2;


model y= x1 x2;

run;

6-4B tulemused:
                                  Type III Analysis of Effects

                                                   Wald

                           Effect      DF    Chi-Square    Pr > ChiSq

                           x1           1        5.8054        0.0160

                           x2           1        2.3513        0.1252

                           Analysis of Maximum Likelihood Estimates

                                              Standard

             Parameter      DF    Estimate       Error    Chi-Square    Pr > ChiSq

             Intercept       1     -4.3872      1.9955        4.8339        0.0279

             x1              1      0.8675      0.3600        5.8054        0.0160

             x2        a     1     -1.2516      0.8163        2.3513        0.1252
Näide 6-4C. Sama proc genmodiga, siiski I tüüpi analüüs
proc genmod descending;


class x2;


model y= x1 x2/ link=logit dist=bin type1;

run;
Analysis Of Parameter Estimates

                                     Standard     Wald 95% Confidence       Chi-

 Parameter         DF    Estimate       Error           Limits            Square    Pr > ChiSq

 Intercept          1     -3.1358      1.7155     -6.4981      0.2264       3.34        0.0675

 x2           a     1     -2.5035      1.6326     -5.7035      0.6964       2.35        0.1252

 x2           b     0      0.0000      0.0000      0.0000      0.0000        .           .

 x1                 1      0.8676      0.3601      0.1618      1.5734       5.81        0.0160

 Scale              0      1.0000      0.0000      1.0000      1.0000
                               LR Statistics For Type 1 Analysis

                                                           Chi-

                   Source         Deviance        DF     Square    Pr > ChiSq

                   Intercept       31.7550

                   x1              17.3555         1      14.40        0.0001

                   x2              14.1860         1       3.17        0.0750

Näide 6-4D. Alternatiivne viis logistilist regressiooni teha. Siin eeldame, et iga sõltumatute muutujate kombinatsiooni kohta on mitu vaatlust (muutuja t), millest mõned (muutuja n) on ühed, ülejäänud on nullid. St nii analüüsimise korral pole analüüsitavas andmestikus nullid ja ühed välja kirjutatud, vaid iga sõltumatute muutujate kombinatsiooni korral on ära toodud vaatluste koguarv ja seda ühte uuritavat tüüpi vaatluste koguarv. 
proc genmod descending;


class x2;


model n/t = x1 x2/ link=logit dist=bin type3;

run;
*********** näide 6-5 tulemused  programm tagapool **************
Kahel tomatisordil uuritakse täide ja lepatriinude arvu taime kohta, Poissoni jaotus

Näide 5A - täide jaotus
                                   The GENMOD Procedure

                                    Model Information

                             Data Set              WORK.PATA

                             Distribution            Poisson

                             Link Function               Log

                             Dependent Variable          tai

                             Observations Used            20

                          Criteria For Assessing Goodness Of Fit

               Criterion                 DF           Value        Value/DF

               Deviance                  18         20.1851          1.1214

               Scaled Deviance           18         20.1851          1.1214

               Pearson Chi-Square        18         16.8308          0.9350

               Scaled Pearson X2         18         16.8308          0.9350

               Log Likelihood                      -11.6820

       Algorithm converged.

                             Analysis Of Parameter Estimates

                                  Standard   Wald 95% Confidence      Chi-

  Parameter       DF   Estimate      Error          Limits          Square   Pr > ChiSq

  Intercept        1     0.9163     0.2000     0.5243     1.3083     20.99       <.0001

  sort        a    1    -0.6539     0.3419    -1.3241     0.0163      3.66       0.0558

  sort        b    0     0.0000     0.0000     0.0000     0.0000       .          .

  Scale            0     1.0000     0.0000     1.0000     1.0000

NOTE: The scale parameter was held fixed.

                            LR Statistics For Type 3 Analysis

                                                 Chi-

                       Source           DF     Square    Pr > ChiSq

                       sort              1       3.86        0.0496

data pata;


input sort $ tai lepa;


cards;


a 0 0


a 0 0


a 1 1


a 1 1


a 1 1


a 1 1


a 2 2


a 2 2


a 2 2


a 3 7


b 0 0


b 1 1


b 1 1


b 2 2


b 2 2


b 3 3


b 3 3


b 3 3


b 4 4


b 6 12


;

proc sort;


by sort;

options ps=35 ls=64;

proc chart;


vbar tai/midpoints=0 to 12 by 1;


vbar lepa/midpoints=0 to 12 by 1; 


by sort;

run;

proc means mean var;


by sort; run;

options ps=70 ls=90;

proc genmod; *NÄIDE 5A;


class sort;


model tai=sort/ dist=poi link=log type3;

run;

proc genmod;*NÄIDE 5B;


class sort;


model lepa=sort/ dist=poi link=log type3;

run;

proc genmod;*NÄIDE 5C;


class sort;


model lepa=sort/ dist=poi link=log type3 dscale;

run;
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---------------------------- sort=a -----------

   Frequency          täi midpoints
   4       **

     ‚      **

     ‚      **

     ‚      **

     ‚      **

   3       **  **

     ‚      **  **

     ‚      **  **

     ‚      **  **

     ‚      **  **

   2   **  **  **

     ‚  **  **  **

     ‚  **  **  **

     ‚  **  **  **

     ‚  **  **  **

   1   **  **  **  **

     ‚  **  **  **  **

     ‚  **  **  **  **

     ‚  **  **  **  **

     ‚  **  **  **  **

     Ð////////////////////////////////////////////////
         0   1   2   3   4   5   6   7   8   9  10  11  12

                           tai Midpoint


---------------------------- sort=a ----------------------------

   Frequency

   4       **

     ‚      **

     ‚      **

     ‚      **

     ‚      **

   3       **  **

     ‚      **  **

     ‚      **  **

     ‚      **  **

     ‚      **  **

   2   **  **  **

     ‚  **  **  **

     ‚  **  **  **

     ‚  **  **  **

     ‚  **  **  **

   1   **  **  **                  **

     ‚  **  **  **                  **

     ‚  **  **  **                  **

     ‚  **  **  **                  **

     ‚  **  **  **                  **

     Ð//////////////////////////////////////////////////////
         0   1   2   3   4   5   6   7   8   9  10  11  12

                          lepa Midpoint

---------------------------- sort=b ----------------------------

   Frequency

   3               **

     ‚              **

     ‚              **

     ‚              **

     ‚              **

   2       **  **  **

     ‚      **  **  **

     ‚      **  **  **

     ‚      **  **  **

     ‚      **  **  **

   1   **  **  **  **  **      **

     ‚  **  **  **  **  **      **

     ‚  **  **  **  **  **      **

     ‚  **  **  **  **  **      **

     ‚  **  **  **  **  **      **

     Ð//////////////////////////////////////////////////////
         0   1   2   3   4   5   6   7   8   9  10  11  12

                           tai Midpoint

---------------------------- sort=b ----------------------------

   Frequency

   3               **

     ‚              **

     ‚              **

     ‚              **

     ‚              **

   2       **  **  **

     ‚      **  **  **

     ‚      **  **  **

     ‚      **  **  **

     ‚      **  **  **

   1   **  **  **  **  **                              **

     ‚  **  **  **  **  **                              **

     ‚  **  **  **  **  **                              **

     ‚  **  **  **  **  **                              **

     ‚  **  **  **  **  **                              **

     Ð//////////////////////////////////////////////////////
         0   1   2   3   4   5   6   7   8   9  10  11  12

                          lepa Midpoint
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---------------------------- sort=a ----------------------------

                      The MEANS Procedure

            Variable            Mean        Variance

            ////////////////////////////////////////
            tai            1.3000000       0.9000000

            lepa           1.7000000       4.0111111

            ////////////////////////////////////////
---------------------------- sort=b ----------------------------

            Variable            Mean        Variance

            ////////////////////////////////////////
            tai            2.5000000       2.9444444

            lepa           3.1000000      11.2111111

            ////////////////////////////////////////

Näide 6-5B - lepatriinude jaotus.
                          Criteria For Assessing Goodness Of Fit

               Criterion                 DF           Value        Value/DF

               Deviance                  18         43.4205          2.4123

               Scaled Deviance           18         43.4205          2.4123

               Pearson Chi-Square        18         53.7837          2.9880

               Scaled Pearson X2         18         53.7837          2.9880

               Log Likelihood                       -3.9059

                            LR Statistics For Type 3 Analysis

                                                 Chi-

                       Source           DF     Square    Pr > ChiSq

                       sort              1       4.14        0.0418

Näide 6-5C - lepatriinude jaotus üledispersiooni korrektsiooniga.
                          Criteria For Assessing Goodness Of Fit

               Criterion                 DF           Value        Value/DF

               Deviance                  18         43.4205          2.4123

               Scaled Deviance           18         18.0000          1.0000

               Pearson Chi-Square        18         53.7837          2.9880

               Scaled Pearson X2         18         22.2960          1.2387

               Log Likelihood                       -1.6192

       Algorithm converged.

NOTE: The scale parameter was estimated by the square root of DEVIANCE/DOF.

                            LR Statistics For Type 3 Analysis

                                                                Chi-

       Source       Num DF    Den DF    F Value    Pr > F     Square    Pr > ChiSq

       sort              1        18       1.72    0.2065       1.72        0.1900

********* kõik, aitab tänaseks ********************
