DATA a;

data on Down"s syndrome

INFILE "downs.dat” ;
INPUT AgeL

AgeU BirthOrd

MidAge = (AgeL + AgeU)/2 ;

Rate = 1000*Cases/Births;
LogRate = Log( (Cases+0.5)/Births );

LogDenom = Log(Births);

age_c
age_c_cu

PROC PRINT;
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= MidAge - 30;
age_c_sg = age_C * age_cC;
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data on Down"s syndrome

PROC PLOT;
PLOT LogRATE*MidAge = BirthOrd;

Pl ot of LOGRATE*M DAGE. Synbol is value of Bl RTHORD.

LOGRATE |
o
|
|
|
| 4
| 1
| 2
-5 +
|
|
|
|
|
| 1
-6 + 3
|
|
| 5
|
|
| 1
-7 + 3
| 5
| 4
|
| 1
| 1 1
| 3
-8 + 2
| 5
|
| 3
|
|
|
-9 +
|---+ --------- Fommm e m - Fommm e m - Fommm e m - Fommm e m - Fommm e m - +
17 22 27 32 37 42 47
M DAGE

NOTE: 13 obs hi dden.
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data on Down"s syndrome

PROC GLM;
MODEL LogRate = BirthOrd;

Ceneral Linear Model s Procedure

Nunber of observations in data set = 30

Dependent Vari abl e: LOGRATE

Sum of Mean
Sour ce DF Squar es Square F Val ue Pr > F
Model 1 0. 02597671 0. 02597671 0.02 0. 8917
Error 28 38. 53113672 1. 37611203
R- Squar e C V. Root IMBE LOGRATE Mean
0. 000674 -17. 31339 1.17308 -6. 77555
Sour ce DF Type | SS Man Square F Val ue Pr >F
Bl RTHCRD 1 0. 02597671 0. 02597671 0.02 0. 8917
T for HO: Pr > |T| Std Error of
Par anet er Estimate Par arret er =0 Estimate
| NTERCEPT - 6. 837975555 -13.61 0. 0001 0. 50228200
Bl RTHCRD 0. 020807334 0.14 0. 8917 0. 15144372
PROC GLM;
MODEL LogRate = MidAge;
Dependent Vari abl e: LOGRATE
Sum of Mean
Sour ce DF Squar es Square F Val ue Pr >F
Model 1 31. 2214512 31.2214512  119.17 0. 0001
Error 28 7. 3356623 0. 2619879
R Squar e C V. Root MSE LOCGRATE Mean
0. 809746 -7.554328 0.51185 -6. 77555
Sour ce DF Type | SS Man Square F Val ue Pr >F
M DACE 1 31. 2214512 31.2214512  119.17 0. 0001
T for HO: Pr>|T| Std Error of
Par aret er Estimate Par anet er =0 Estimate
| NTERCEPT -10. 06301844 -31.91 0. 0001 0. 31531106
M DACE 0. 10958216 10. 92 0. 0001 0. 01003816
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data on Down"s syndrome

PROC GLM;
MODEL LogRate =

Cener al

Nunber of observations in data set = 30

Sour ce DF
Model 2
Error 27
Corrected Total 29
R- Squar e
0. 810419
Sour ce DF
M DACE 1
Bl RTHCRD 1
Sour ce DF
M DAGE 1
Bl RTHCRD 1
Par anet er Esti mat e
| NTERCEPT -10. 12544045
M DAGE 0. 10958216
Bl RTHCRD 0. 02080733

Li near Mdel s

Sum of
Squar es

31. 2474279
7. 3096855
38. 5571134
CWV

-7.679319

Type | SS
31. 2214512
0. 0259767

Type Il SS

31. 2214512
0. 0259767

T for HO:
Par anet er =0

-26.74
10. 74
0.31

MidAge BirthOrd;

Procedure

Mean
Squar e

15. 6237139

0. 2707291

Root MBE

0. 52032

Mean Square

31. 2214512
0. 0259767

Mean Square
31. 2214512
0. 0259767

Pr > T

0. 0001
0. 0001
0. 7591

F Val ue Pr > F
57.71 0. 0001
LOGRATE Mean
-6. 77555
F Val ue Pr >F
115. 32 0. 0001
0.10 0. 7591
F Val ue Pr > F
115. 32 0. 0001
0.10 0. 7591

Std Error of

Esti mat e

0. 37861271

0. 01020424

0. 06717255
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data on Down"s syndrome

PROC Logistic; MODEL Cases/Births MidAge BirthOrd ;
Data Set: WIRK A
Response Variable (Events): CASES

Response Variable (Trials): BIRTHS

Nunber of Cbservations: 30
Li nk Function: Logit
Response Profile
O dered Binary
Val ue Qut cone Count
1 BEVENT 2529
2 NO EVENT 2822644
Model Fitting Information and Testing A obal Null Hypot hesis BETA=0
I nt er cept
I nt er cept and
Qiterion Oly Qovari at es Chi -Square for Covari ates
A C 40557. 313 38244. 491
SC 40570. 167 38283. 053 .
-2 LGG L 40555. 313 38238. 491 2316.822 with 2 DF (p=0.0001)
Score 2811. 079 with 2 DF (p=0.0001)
Par anet er Standard val d Pr > St andar di zed (dds
Variable DF Estimate Error Chi-Sqguare Chi-Square Estinmate Ratio
| NTERCPT 1 -10.8697 0.0885 15079. 6740 0. 0001 . .
MDAGE 1 0.1378 0.00295 2185.6745 0. 0001 0. 473818 1.148
Bl RTHCRD 1 -0.0644 0.0157 16. 8743 0. 0001 - 0. 049376 0.938
Associ ation of Predicted Probabilities and Cbserved Responses
Concordant = 42. 8% Soners' D = 0. 364
D scordant = 6.3% Gamma = 0.743
Tied = 50. 9% Tau-a = 0.001
(7138466676 pairs) c = 0.682
PROC GenMod; MODEL Cases/Births = MidAge BirthOrd /
Link = logit dist = binomial;
The GENMOD Procedur e
Dat a Set WRK A
Distribution Bl NOM AL
Li nk Function L&A T
Dependent Vari abl e CASES
Dependent Vari abl e Bl RTHS
(hservations Used 30
Nunber O Events 2529
Nunber O Trials 2825173
Oiteria For Assessing Goodness O Fit
Citerion DF Val ue Val ue/ DF
Devi ance 27 218. 9919 8.1108
Scal ed Devi ance 27 218. 9919 8.1108
Pear son Chi - Square 27 246. 2110 9.1189
Scal ed Pearson X2 27 246. 2110 9.1189
Log Li kel i hood -19119. 2455 .
Anal ysis O Paraneter Estinates
Par anet er DF Esti mat e Std Err Chi Square  Pr>Chi
| NTERCEPT 1 -10.8696 0.0885 15079.6716 0.0001
M DAGE 1 0.1378 0.0029 2185.6690 0.0001
Bl RTHORD 1 -0.0644 0. 0157 16. 8745 0. 0001
SCALE 0 1.0000 0. 0000 . .
NOTE: The scal e paraneter was hel d fi xed.
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data on Down"s syndrome

PROC GenMod;

MODEL Cases = MidAge BirthOrd /
Link = log
dist = Poisson
offset = logDenom;

The GENMOD Procedure

Model | nformation

Description Val ue
Data Set WRK A
Distribution PQ SSON
Li nk Function LOG
Dependent Vari abl e CASES

O fset Variable LOGDENOMI
Cbservati ons Used 30

Oiteria For Assessing Goodness O Fit

Citerion DF Val ue Val ue/ DF
Devi ance 27 217. 7491 8. 0648
Scal ed Devi ance 27 217.7491 8. 0648
Pear son Chi - Squar e 27 244. 7355 9. 0643
Scal ed Pearson X2 27 244. 7355 9. 0643
Log Li kel i hood . 9360. 0014

Anal ysis Of Parameter Estinates

Par arret er DF Estinate Std Err Chi Square  Pr>Chi

| NTERCEPT 1 -10.8628 0.0884 15113.6837 0.0001
M DAGE 1 0.1375 0.0029 2186.5125 0.0001
Bl RTHCRD 1 -0.0641 0. 0157 16. 7658 0. 0001
SCALE 0 1.0000 0. 0000 . .

NOTE: The scal e paraneter was hel d fixed.
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PROC GenMod ORDER

data on Down"s syndrome

= DATA;

CLass MidAge BirthOrd;

MODEL Cases/Births = MidAge BirthOrd

logit
binomial;

The GENMOD Procedure

Mode

Description

Data Set
Distribution
Li nk Functi on
Dependent Vari abl e
Dependent Vari abl e
Cbservations Used

Nunber O Events
Nunber & Trials

d ass

I nformation

d ass Level

I nformati on

Level s Val ues

M DAGE
Bl RTHCRD

Val ue

WRK A

/

Bl NOM AL

LA T
CASES
Bl RTHS
30

2529
2825173

6 17 22 27 32 37 45

5

12345

Oiteria For Assessing Goodness O Fit

Citerion

Devi ance
Scal ed Devi ance
Pear son Chi - Squar e
Scal ed Pear son X2
Log Li kel i hood

Par anet er

| NTERCEPT
M DACE
M DAGE
M DAGE
M DACE
M DAGE
M DAGE
Bl RTHCRD
Bl RTHCRD
Bl RTHCRD
Bl RTHCRD
Bl RTHCRD
SCALE

Val ue

15. 5543
15. 5543
14. 6816
14. 6816
-19017. 5267

Val ue/ DF

Anal ysis O Parameter Estimates

DF

OCORRPRRRORRRRRR

Est

nmat e

. 7847
. 1016
. 0821
. 8532
. 3190
. 2031

. 0000
. 1315
. 1148

0443
1142

. 0000

0000

Std Err

. 0490
1076
0742
0690
0663
0595
0000
0726
0637
0612
0624
0000
0000

Cooo000000000

NOTE: The scal e paraneter was hel d fi xed.

0.7777
0.7777
0.7341
0.7341

Chi Square

9543
831
1726
1708
1224
409

Woww

. 6836
. 2655
. 7208
. 9816
. 2087
. 4061

. 2776
. 2431
. 5239
. 3499

ocoooo0

ocooo

. 0001

0001
0001
0001
0001
0001

0702
0717

. 4692
. 0672
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data on Down"s syndrome

PROC GenMod; MODEL Cases/Births = MidAge /
Link = logit
dist = binomial;

The GENMCD Procedure

Model | nformation

Description Val ue
Data Set WRK. A
Distribution Bl NOM AL
Li nk Function LaaT
Dependent Vari abl e CASES
Dependent Vari abl e Bl RTHS
(bservations Used 30
Nunber O Events 2529
Nunber O Trials 2825173

Oiteria For Assessing Goodness O Fit

Citerion DF Val ue Val ue/ DF
Devi ance 28 235. 7686 8. 4203
Scal ed Devi ance 28 235. 7686 8. 4203
Pear son Chi - Squar e 28 267. 1089 9. 5396
Scal ed Pearson X2 28 267. 1089 9. 5396
Log Li kel i hood . -19127. 6338

Anal ysis f Paraneter Estinates

Par anet er DF Estimate Std Err Chi Square Pr>Chi
| NTERCEPT 1 -10. 8988 0.0889 15019.8353 0.0001
M DAGE 1 0. 1323 0.0026  2501.0727 0.0001
SCALE 0 1. 0000 0. 0000

NOTE: The scal e paraneter was hel d fi xed.
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PROC GenMod;

NOTE:

data on Down"s syndrome

Distribution
Li nk Functio
Dependent Val
Dependent Val
Cbser vat i ons
Nunber O EBEv
Nunber O Tr

n
riable
riable
Used
ents
ials

MODEL Cases/Births

age_c age_c_sq /

Bl NOM AL
LA T
CASES

Bl RTHS
30

2529
2825173

Oiteria For Assessing Goodness O Fit

Citerion DF Val ue Val ue/ DF
Devi ance 27 80. 9473 2.9980
Scal ed Devi ance 27 80. 9473 2.9980
Pear son Chi - Squar e 27 83. 6744 3. 0991
Scal ed Pearson X2 27 83. 6744 3. 0991
Log Li kel i hood -19050. 2232
Anal ysis Of Parameter Estinates
Par anet er DF Estimate Std Err Chi Square  Pr>Chi
| NTERCEPT 1 -7.1317 0.0278 65951.7993 0.0001
ACE C 1 0.1099 0.0029 1466.5276 0.0001
ACE C SQ 1 0. 0037 0. 0003 165. 6187 0. 0001
SCALE 0 1. 0000 0. 0000 . .

The scal e paraneter was hel d fi xed.

PROC GenMod;

NOTE:

Link
dist

Distribution
Li nk Functio
Dependent Val
Dependent Va
Chser vat i ons
Nunmber O EBv
Nunber O Tr

logi
b

n
riable
riable
Used
ents
ials

t

MODEL Cases/Births

inomial;

Bl NOM AL
LA T
CASES

Bl RTHS
30

2529
2825173

Oiteria For Assessing Goodness O Fit

Qiterion DF Val ue Val ue/ DF

Devi ance 26 44. 0686 1. 6949

Scal ed Devi ance 26 44. 0686 1. 6949

Pear son Chi - Square 26 42. 4516 1. 6328

Scal ed Pearson X2 26 42. 4516 1.6328

Log Li kel i hood -19031. 7839

Anal ysis O Parameter Estimates

Par anet er DF Estimate Std Err Chi Square Pr>Chi
| NTERCEPT 1 -7.1852 0.0293 60160. 2224 0. 0001
ACE C 1 0. 1410 0. 0058 584. 5830 0.0001
ACE_C SQ 1 0. 0051 0. 0003 209. 4542 0. 0001
ACEC QU 1 -0. 0002 0. 0000 38.0598 0.0001
SCALE 0 1. 0000 0. 0000

The scal e paraneter was hel d fi xed.

age_c age_c_sq age_c_cu /
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data on Down"s syndrome

PROC GenMod; MODEL Cases/Births = age_c age c_sq /

Link = ldentity

dist = binomial;
Distribution Bl NOM AL
Li nk Function | DENTI TY
Dependent Vari abl e CASES
Dependent Vari abl e Bl RTHS
(hservations Used 30
Nunber O Events 2529
Nunber O Trials 2825173

Oiteria For Assessing Goodness O Fit

Citerion DF Val ue Val ue/ DF
Devi ance 27 224. 0613 8. 2986
Scal ed Devi ance 27 224.0613 8. 2986
Pear son Chi - Squar e 27 222. 6608 8. 2467
Scal ed Pearson X2 27 222. 6608 8. 2467
Log Li kel i hood . -19121. 7802

Anal ysis O Parameter Estimates

Par anet er DF Estinmate Std Err Chi Square  Pr>Chi
| NTERCEPT 1 0. 0009 0.0000 1223.4647 0.0001
ACE C 1 0. 0002 0.0000 1107.6418 0.0001
ACE C SQ 1 0. 0000 0. 0000 537.1787 0.0001
SCALE 0 1. 0000 0. 0000

PROC GenMod; MODEL Cases/Births = age_c age_c_sq age_c_cu /

Link = ldentity
dist = binomial;

The GENMCD Procedure
Distribution Bl NOM AL
Li nk Function | DENTI TY
Dependent Vari abl e CASES
Dependent Vari abl e Bl RTHS
Cbservations Used 30
Nunber O Events 2529
Nunber & Trials 2825173

Oiteria For Assessing Goodness O Fit

Citerion DF Val ue Val ue/ DF

Devi ance 26 35. 2238 1. 3548

Scal ed Devi ance 26 35. 2238 1. 3548

Pear son Chi - Square 26 33. 8765 1. 3029

Scal ed Pearson X2 26 33. 8765 1. 3029

Log Li kel i hood . -19027. 3615

Anal ysis f Paraneter Estinates

Par anet er DF Estimate Std Err Chi Square  Pr>Chi
| NTERCEPT 1 0. 0007 0. 0000 667. 7660 0.0001
ACE C 1 0. 0001 0. 0000 397.5153 0. 0001
ACE C SQ 1 0. 0000 0. 0000 577.0956 0.0001
ACE C QU 1 0. 0000 0. 0000 177.2283 0.0001
SCALE 0 1. 0000 0. 0000 . .
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