Probl em 5
In this problemour scientific question is does the average wei ght increases
with age. And is the increase depend on gender. To address this specific ques
tion we need to look at 3 columms specifically, age, weight, gender

br owse

replace wt =. if wt > 80
(123 real changes made, 123 to mni ssing)

the first display shoukd akways be scatter plot of the data. The anmmunt of
informati on that can be seen in the scatter plot is enornpus.

scatter plot of the data conbi ned and seperately for nales and fenal es.
graph wt age, xlab ylab ti(" Scatter Plot of the data") saving(gl, replace)
* now we plot seperately.

graph wt age if sex==1, xlab ylab ti(" Scatter Plot of the data for males") s
> aving(g2, replace)

graph wt age if sex==2, xlab ylab ti(" Scatter Plot of the data for females")
> saving(g3, replace)

graph using gl g2 g3

now we cal culate the correrlation between age and wei ght
corr wt age

(obs=877)
| wt age
......... o e e e e e e e e e o=
wt | 1. 0000
age | 0.8776 1. 0000
sort sex

by sex: corr wt age

-> sex= 1 (obs=455)
| wt age
_________ e,
wt | 1. 0000
age | 0. 8867 1. 0000
-> sex= 2 (obs=422)
| wt age
_________ e,
wt | 1. 0000

age | 0.8696  1.0000



| ets nmake some | ongitudi ona

graph wt age,

avi ng(g2, replace)

avi ng(g3, replace)

graph using g1 g2 g3
regress wt age

Sour ce

Model |
Resi dual

5840. 07408
1743. 4997

c(L) s(i)

graph wt age if sex==1,

graph wt age if sex==2,

pl ots

xlab ylab ti(" spegatt

c(L) s(i) xlab ylab ti("

c(L) s(i) xlab ylab ti("

spegatt

spegat t

Nunber

F(

pl ot s") saving(gl,

plots for

plots for

of obs

1,  875)

Prob > F
R- squar ed

Ad]
Root

R- squar ed
MSE

r

epl ace)

mal es") s

mal es") s

877
2930. 92
0. 0000
0.7701
0.7698
1.4116

. 139823
5.876167

sort sex
by sex:

-> sex= 1
Sour ce

Model
Resi dual

3078. 24828
836. 948634

regress wt age

1347539

5. 662059

Nunber

F(

of obs

1,  453)

Prob > F
R- squar ed

Ad]
Root

R- squar ed
MSE

. 144892
6. 090276

455
1666. 11
0. 0000
0.7862
0. 7858
1.3593

age |
_cons

. 1418124
5. 956472

-> sex=
Sour ce

Model
Resi dual

Total |

2734.91802
881. 614515

3616. 53253

df MS
1 5840.07408
875 1.99257109
876 8. 6570477
Std. Err t P> t]
. 0025827 54.138 0. 000
. 10909 53. 865 0. 000
df MS
1 3078.24828
453 1.84756873
454 8.62378176
Std. Err t P>| t|
. 0034743 40. 818 0. 000
. 1483037 40.164 0.000
df MS

1 2734.91802
420 2.09908218

421 8.59033855

1349847

5.665023

Nunber

F(

of obs

1,  420)

Prob > F
R- squar ed

Adj
Root

R- squar ed
MSE

. 14864

422
1302. 91
0. 0000
0. 7562
0. 7556
1. 4488



wt | Coef . Std. Err. t P>t | [95% Conf. Interval]

age | . 1371646 . 0038 36. 096 0. 000 . 1296952 . 144634
_cons | 5. 806323 . 1586514 36. 598 0. 000 5.494473 6.118173

* | ets generate sone vari abl es

sunm age

Vari abl e | Obs Mean Std. Dev. M n Max

""" age | 1000 s7.662 1s.es188 o 76
gen agesq = (age-37.662)"2

gen agecu = (age-37.662)"3

regress wt age agesq

Source | SS df MS Number of obs = 877
--------- R e F( 2, 874) = 1546.43
Model | 5912.72089 2 2956. 36044 Prob > F = 0.0000
Resi dual | 1670. 8529 874 1.911731 R- squar ed = 0.7797
--------- R Adj R-squared = 0.7792
Total | 7583.57378 876 8. 6570477 Root MSE = 1.3827
wt | Coef Std. Err t P>t | [95% Conf. Interval]
_________ o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mm ==
age | . 1412892 . 0025409 55. 605 0. 000 . 1363021 . 1462762
agesq | -.0008666 . 0001406 -6.164 0. 000 -.0011426 -. 0005907
cons | 6.115743 . 1137024 53. 787 0. 000 5. 892581 6. 338904
by sex: regress wt age agesq

-> sex= 1
Source | SS df MS Number of obs = 455
--------- R e F( 2, 452) = 890. 46
Model | 3122.66228 2 1561. 33114 Prob > F = 0.0000
Resi dual | 792.534637 452 1.75339522 R- squar ed = 0.7976
--------- R L Adj R-squared = 0.7967
Total | 3915.19692 454 8.62378176 Root MSE = 1.3242
wt | Coef Std. Err t P>t | [95% Conf. Interval]
_________ o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mm ==
age | . 1441405 . 003416 42.195 0. 000 . 1374272 . 1508537
agesq | -.0009042 . 0001797 -5.033 0. 000 -.0012573 -. 0005511
cons | 6.171618 . 1506662 40. 962 0. 000 5. 875525 6.467711

-> sex= 2
Source | SS df VS Number of obs = 422
--------- R F( 2, 419) = 678.63



Prob > F
R- squar ed
Adj R-squared
Root MSE

0. 0000
0.7641
0.7630
1.4269

Mbdel | 2763.43203 2 1381.71601
Resi dual | 853.100502 419 2.03603939
_________ o o e e e e e e e e e e e e e e e e e e e e m =

Total | 3616.53253 421 8.59033855

wt | Coef Std. Err t
--------- +
age | . 1378047 . 0037464 36. 783
agesq | -.0008225 . 0002198 -3.742
_cons | 6. 065783 . 1709423 35.484

. 1304406
-. 0012546
5.729772

. 1451688
-. 0003905
6.401794

regress wt age

Nunber
F( 3,
Prob > F
R- squar ed
Adj R-squared
Root MSE

of obs
873)

877
1030. 17
0. 0000
0.7797
0.7790
1.3832

. 1330388
-.0011368
-. 0000181

5.597451

. 1545007
-. 0005819
. 0000106
6. 445721

Nunber
F( 3,
Prob > F
R- squar ed
Adj R-squared
Root MSE

of obs
451)

455
592. 36
0. 0000
0.7976
0.7962
1. 3256

. 12911
-. 0012664
-. 0000167
5.646012

. 1573271
-. 0005504
. 0000194
6. 768021

Source | SS df VS
_________ e
Model | 5913.22334 3 1971.07445
Residual | 1670.35044 873 1. 9133453
_________ o o e e e e e e e e e e e e e e e e e e e e m =
Total | 7583.57378 876 8. 6570477
wt | Coef Std. Err t
--------- +
age | . 1437697 . 0054675 26. 295
agesq | -.0008593 . 0001414 -6.079
agecu | -3.74e-06 7.30e-06 -0.512
cons | 6. 021586 . 2160994 27. 865
by sex: regress wt age agesq agecu
-> sex= 1
Source | SS df VS
_________ T,
Model | 3122.69977 3 1040. 89992
Resi dual | 792.497152 451 1.75719989
_________ e,
Total | 3915.19692 454 8.62378176
wt | Coef Std. Err t
--------- +
age | . 1432186 . 007179 19. 950
agesq | -.0009084 . 0001822 -4,987
agecu | 1. 34e-06 9.17e-06 0. 146
cons | 6.207017 . 2854639 21.744
-> sex= 2
Source | SS df VS
_________ e
Model | 2766.17844 3 922. 05948
Resi dual | 850.354091 418 2.03433993
_________ o o e e e e e e e e e e e e e e e e e e e e m =

Nunber
F( 3,
Prob > F
R- squar ed
Adj R-squared

of obs
418)

422
453. 25
0. 0000
0.7649
0.7632



Total | 3616.53253 421 8.59033855 Root MSE = 1.4263

W Coef Std. Err t P>t [95% Conf. Interval]
_________ o o o o h o o o o o o o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mme e e =
age | .146517 . 0083814 17.481  0.000 . 130042 . 1629921
agesq | -.0008192 .0002197 -3.728 0.000 -.0012511  -.0003873
agecu | -.0000137 .0000118 -1.162 0. 246 -. 0000369 9. 49e- 06
cons | 5.741244 . 3274362 17.534  0.000 5.097617 6. 38487

* calculate the autocorrelation matrix
sort id age

by id: generate nune_n

autocor wt numid

| timel time2 time3 ti med timebs
__________ o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e —— . — - =
tinmel | 1. 0000
time2 | 0.9821 1. 0000
time3 | 0.9799 0. 9840 1. 0000
timed | 0.9787 0. 9757 0. 9867 1. 0000
time5 | 0.9676 0. 9660 0.9796 0.9831 1. 0000
acf
1. .9817402
2. .9756382
3. .9708902
4. .9676073

(Note: file acf.gph not found)

autocor wt numid if sex==

| timel time2 time3 time4d times
__________ o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e =
timel | 1. 0000
time2 | 0.9821 1. 0000
time3 | 0.9799 0. 9840 1. 0000
timed | 0.9787 0. 9757 0.9867 1. 0000
time5 | 0. 9676 0. 9660 0. 9796 0. 9831 1. 0000
acf
1. .9817402
2. .9756382
3. .9708902
4. .9676073

autocor wt numid if sex==2

| tinel tinme2 tinme3 ti ned ti ne5
__________ o,
timel | 1. 0000
time2 | 0.9821 1. 0000

time3 | 0.9799 0.9840 1. 0000



tine4d | 0.9787 0. 9757 0. 9867 1. 0000
time5 | 0. 9676 0. 9660 0. 9796 0.9831 1. 0000

acf
. 9817402
. 9756382
. 9708902
. 9676073

PwbdPE

* now based on these results we need to choose a npde

xtreg wt age agesq agecu, i(id) be ws

Bet ween regression (regression on group neans) Nunmber of obs = 877
Group variable (i) : id Nunmber of groups = 197
R-sq: within = 0.7625 Cbs per group: mn = 1
bet ween = 0. 7800 avg = 4.5
overall = 0.7783 max = 5
F(3,193) = 228.03
sd(u_i + avg(e_i.))= 1.338589 Prob > F = 0. 0000
wt | Coef Std. Err t P> t] [ 95% Conf. Interval]
......... decmecemeemmemmmemmmemmmsmmeemmememmsmmeemmmmmmemmeammmm ... mm————a
age | . 1541216 . 0155246 9.928 0. 000 . 1235018 . 1847413
agesq | -. 001004 . 0003538 -2.838 0. 005 -. 0017019 -. 0003062
agecu | -.0000186 . 0000229 -0.814 0.417 -. 0000638 . 0000265
cons | 5.687868 . 5998503 9. 482 0. 000 4.504764 6. 870971
xtreg wt age agesq agecu if sex==1, i(id) be Ws
Bet ween regression (regression on group neans) Nunmber of obs = 455
Group variable (i) : id Nunmber of groups = 104
R-sq: within = 0.7825 Qbs per group: mn = 1
bet ween = 0.7987 avg = 4.4
overall = 0.7970 mx = 5
F( 3, 100) = 132. 26
sd(u_i + avg(e_i.))= 1.288552 Prob > F = 0. 0000
wt | Coef . Std. Err. t P>|t| [ 95% Conf. Interval]
......... o o o o o e e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e =
age | . 1503547 . 0199631 7.532 0. 000 . 1107486 . 1899609
agesq | -.0009854 . 0004462 -2.208 0. 030 -. 0018707 -. 0001001
agecu | -7.62e-06 . 0000281 -0.272 0.786 -. 0000633 . 0000481
cons | 5.968342 . 7778646 7.673 0. 000 4.425081 7.511603



xtreg wt age agesq agecu if sex==2,

Bet ween regression (regression on group neans)

5

i(id) be ws

422

b
o

0. 0000

I nterval]

Group variable (i) id
R-sgq: wthin = 0.6802
bet ween = 0. 7662
overal |l = 0.7592
sd(u_i + avg(e_i.))= 1.38975
wt | Coef Std
--------- +
age | . 1673639 . 0253
agesq | -.0011024 . 0005
agecu | -.0000478 . 0000
cons | 5. 065209 . 9611

768
757
398
655

. 217787
. 0000415
. 0000312
6.975024

Xxtreg wt age agesq agecu if sex==1,

Fitting constant-only nodel:

Iterati
Iterati
Iterati
Iterati
Iterati
Iterati
Iterati

on
on
on
on
on
on
on

QURARXNREQ

Fitting ful

Iterati
Iterati
Iterati
Iterati

Random effects
Group vari abl e

on
on
on
on

0:

1
2.
3:

| og
| og
| og
| og
| og
| og
| og

i kel i hood
i kelihood
l'i kelihood
i keli hood
l'i keli hood
i keli hood
i keli hood

nodel :

| og
| og
| og
| og

ML
(i)

Random effects u_i

Log likelihood =

i kel i hood
i kelihood
l'i kelihood
l'i kelihood

regression
id

~ Gaussi an

-442. 76283

i (id)

-1256. 1461
-972.12896
- 852. 39403
-813. 7943
- 806. 62301
- 806. 1854
- 806. 18226

-450. 68453
-443. 5394
-442. 76917
-442. 76283

I nterval]

. 1268
-. 0007
. 0000
6. 759

818
514
109
406

. 0049
. 0001
4.02e
. 2307

508
011
- 06
678

Nunber of obs
Number of groups
Cbs per group: mn
avg
max
F(3, 89)
Prob > F
P>|t| [ 95% Conf.
0. 000 . 1169409
0. 059 -. 0022463
0.233 -.0001269
0. 000 3. 155393
m e
Nunber of obs
Nurmber of groups
Cbs per group: mn
avg
max
LR chi 2(3)
Prob > chi 2
P>| z| [ 95% Conf.
0. 000 . 1171784
0. 000 -. 0009495
0. 007 3. 01e-06
0. 000 6.307109

. 1365852
-. 0005533
. 0000188
7.2117083



/sigma_u | 1.292586 . 0931499 13.876 0. 000 1.110016 1. 475157
/sigma_e | . 419181 . 0158727 26. 409 0. 000 . 388071 . 4502909
_________ o o o e o e o e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e m ==
rho | . 9048397 . 014172 . 8739979 . 929728
Li kel i hood ratio test of sigma_u=0: chi2(1l) = 658. 18 Prob > chi2 = 0.0000
xtreg wt age agesq agecu if sex==2, i(id) nle
Fitting constant-only nodel
Iteration O: log likelihood = -1104.067
Iteration 1: log likelihood = -870. 86552
I[teration 2: log likelihood = -775.51694
Iteration 3: log likelihood = -746.67906
Iteration 4: log likelihood = -742.01616
Iteration 5: log likelihood = -741.80733
Iteration 6: log likelihood = -741.8066
Fitting full nodel
Iteration O: log likelihood = -424.17079
I[teration 1: log likelihood = -417.93449
I[teration 2: log likelihood = -405.97953
Iteration 3: log likelihood = -405.02798
Iteration 4: l og likelihood = -405.01632
Random ef fects M. regression Nunmber of obs = 422
Group variable (i) id Nunmber of groups = 93
Random effects u_i ~ Gaussian Qbs per group: mn = 1
avg = 4.5
max = 5
LR chi 2(3) = 673.58
Log likelihood = -405.01632 Prob > chi 2 = 0. 0000
wt | Coef Std. Err z P>| z| [ 95% Conf. Interval]
_________ o o o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e a = =
age | . 1271716 . 0053874 23. 605 0. 000 . 1166124 . 1377308
agesq | -.0004511 . 0001022 -4.412 0. 000 -. 0006515 -. 0002507
agecu | 8. 02e- 06 4.63e-06 1.731 0. 083 -1.06e-06 . 0000171
cons | 6. 305291 . 2513334 25. 087 0. 000 5.812687 6. 797896
......... decmecemeemmemmmemmmemmmsmmeemmememmsmmeemmmmmmemmeammmm ... mm————a
/sigma_u | 1.381519 . 1038861 13. 298 0. 000 1.177906 1.585132
/sigma_e | . 4098276 . 0159908 25. 629 0. 000 . 3784862 . 4411691
_________ o et e e e e e e e e e e e m e e mmemmemememeememmmemememecemmemmmemememcemmeeameemeeem———-===
rho | . 9191166 0126742 . 8912946 . 9411928
Li kel i hood ratio test of sigma_u=0: chi2(1l) = 683. 22 Prob > chi2 = 0.0000



