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APPENDIX A

THE QUADRATIC PROGRAMMING PROBLEM FOR THE RESTRICTED LEAST SQUARES
ESTIMATION PROCEDURE FOR THE BASIC MARKOV MODEL

A.1. The Quadratic Programing Problem to Solve the Restricted
OLS Estimation Procedure

This procedure follows the method presented by TAKAYAMA and JUDGE

f1971]. The mathematical programming problem is:

- find E? which minimises the positive quadratic form
$= (n* - NpB)' (n* - N p) (A.1)

subject to

(a.2)

The reducibility theorem [TAKAYAMA and JUDGE, pp.20] enables one to
state that if E? is a solution of this quadratic programming problem, then

the following linear programming has a solution that is exactly equal to

AS
g L

- find ﬁ? that maximises

(N'n* - N'N $%)' (a.3)
subject to

G P < Mgy

G P < Ny (A.4)
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The dual of this linear programming problem [DANTZIG and ORDEN, 1953] is:

- find (A A that minimise
—1, —2)

LAY 20 Ngyq (A.5)
“Tg+1
subject to
[ -6" 1 [A] > N'm* - N'N$° (A.6)
A2

where.}1, AQ are [(s+1) x 1] vectors of dual variables. Using the duality

theorem of linear programming the following inequality can be written:
('n% - NN EH' B < A} Ny - A gy,
for all p° satisfying condition (A.4) and:
(N'n* = N'N §) =0
for some ﬁ? satisfying (A.4). Taking into account the primal specification
(A.3) and the dual specification (A.5) the following primal-dual quadratic

programming formulation can be defined:

- £ind (g%, A4, 1)) that maximise

(N'n* = N'N )" B = A Ngyq + 25 ngyqy € O (R.7)
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subject to

Br Xy 2y 20

Introducing slack vectors of appropriate dimensions in the constraints
inequalities, in order to form a proper computational algorithm, (A.8) can

be converted to:

ﬁ ’ l": _);21 G4 _221 _B_ > 2 (A.9)

The objective function (A.7) can then be written:

The quadratic programming problem can then be formulated in the following

form:

- find ( ﬁ?, Aqs Ay ) that maximise

'(1131+.>:532+§~'E)
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subject to constraints (A.9).

As the objective function is less than or equal to zero, the maximum
value it can take is zero. So, at the optimum,
S Myt B ) -0
This problem can be solved using the simplex version of the quadratic
programming algorithm developed by WOLFE [1959]. The coefficients of the

problem for the restricted OLS estimator can be presented in the following

simplex tableau:

A XA B Yy % B
Jg41 & 1
- [}
Ng41 G 1

N'n* G' -G' N'N -1
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A.2. The Relationship Between Some of the Coefficients of the
Objective Function for the Quadratic Programming Problem

The mathematical quadratic programming problem is:

min (n* = N B)'(n* = N B)

23

set. G P = Ngyq

Let us consider a simple system with only two grades

P1,2 P2,s+1 _

P11 Pao

and a series of k+1 observed values of the students enrolled in each grade.

The matrix n* = gﬁg can be written, with t=1, ... ,k:

- - - 1
nt(1) ] n,(0)  ny(0) 0 0 0 0 (b, |
. . . . . . . 0

n¥(x) ny(k=1) ny(k=1) 0 0 0 0 D1
n§(1) 0 0 n,(0) n,(0) 0 0 Pyp

- - . . . . . . P1,S+1
n}(k) 0 0 nq(k=1) ny(k=1) 0 0 P2, s+1

L ! J

n;+1(1) 0 0 0 0 n1(0) n2(0)

n;+1(k) 0 0 0 0 n1(k-1) nz(k-1)
L -| " J
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ny(1)

n1(0)

nﬁ(k) n1(k'1) p11
nﬁ(k) - n1(k-1) P12 - nz(k-1) p22

ngpq(1 = nq(0) Py gyq = 1p(0) Py g4y

Pa+1(K) = g (k1) Py gy = mplRTT) Py guy |

(3k x 1)

(n*-N P)'(n*~-N p) = Z [nj(t) = nq(t=1) 911]2
=l kB b 3
+ [ni(t) - n1(t-1) Pqy ~ nz(t-1) p22]2

t
+ ) [n&yq(e) = nq(£=1) pq, g4q = Dplt=1) Pz,s+1]2
t

_ i} - 201y o2
= [ tagfe) - 2n§(e) ny(e=1) pyy + nie-1) pfy)
+ ] m32(t) - 2n8(t) n,(t=1) + n2(e-1) p3
. 3 5 1 Pip * 13 P12
- 2n§(t) ny(t=1) p,, + n3(t-1) p3,
+ 2n,(t-1) nz(t-ﬂ P12 P23
2
+ ) Ungig(e) = 2n3,4(0) nyle=1) py g
2 2
* nq(t=2) pq,g+1 = 2084q(t) np(t=1) po, g41

2,. _ 2 - -
+ n5(t-1) Py, s+1 * 2n,(t=1) n,(t-1) Py, g1 p2'5+1]

Using letters to represent the coefficients of the transition probabilities

A =) n1%(t) G = ] n3(t-1)
[} t
B = ) 2n§(t) nq(t-1) H= ) 2nq(t=1) ny(t=1)
t t
Cc = Z n%(t-” 1= z n;31(t)
t

(24
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o = [ 3o 7= [ 2ngaq(ey nyleD
t

E = ) 2n3(t) nq(t=1) L = ] 2n%,4(t) ny(t=1)
t t

F = ) 2n3(t) n,(t-1)
t

the previous expression can be written as follows:

(E*-EE)'(P_*-EE) A-BP”+Cp%1+D-Ep12+Cp%2-Fp22

+

2 2
Gpypg + HpPyp Pppg + 1T =J Py, 541+ C Py, g41

2
L p2,s+1 + G p2,s+1 + N p1,s+1 p2,s+1

Replacing S = A + D + I and reorganizing:

(n* = N B)'(n* =NP) =S =-Bpyy =EpPy; =TI Py g41 =L Py g41

+

2 2 2 2
C p1q * C Py +CpPy,g41 + G Py

+

2
G Py, 541 ¥ T Pra Pop T H Py g4q P, g4

This equation shows that the coefficients of the objective function for the
quadratic programming problem present some interesting relationships: (i)
the coefficients of the square terms of the three transition probabilities
(promotion, repetition, drop-out) associated with each grade are equal;
(ii) also equal are the coefficients of the rectangular terms that link two

different grades.
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A.3. The Quadratic Programming Problem to Solve the Restricted
GLS Estimation Procedure

The procedure undertaken in this section is the same as that followed in

A.1. to find the restricted OLS estimator. The problem is now:

- find p° which minimises the positive quadratic form

= (n* - NB' "1 (n* - N P) (A.11)
subject to
R P < Ngyy (A.12)
P >0

where N, 4 is a [(s+1) x 1] vector of unities and R is a matrix

(Byr oo ,AS] with each A; a [(s+1) x (s+1)] diagonal matrix of entries
zero or unity in the main diagonal. Applying the reducibility theorem of
TAKAYAMA and JUDGE [1971] the quadratic programming problem can be

transformed into the following linear programming problem:

- find_ﬁ? that maximises

AP (RS UL 1 DA N ¢ S kD
subject to
R P < Ngt1 (a.14)
g >0

where g? is the optimal solution we are seeking. The dual problem is then:
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- find A_that minimises

A Ny (A.15)
subiject to
R'A> (N I nv -nz ' §p%) (A.16)
A>0

where A is the (sk x 1) vector of dual variables. From inequalities (A.12)

and (A.16) results:

(8 2l - TN (R AN B
(N' ):-12*_El 2-1525)'§_<A'R§<&'&+1

(N' I n* =N' 27 NP )" B - A" ngyq <O (A.17)

Taking into account that:
Bs+1 = Ngyy - R F°

and

s
where p~_,, and B are the vectors of slack variables, inequality (A.17) can

be rewritten as follows:

and the primal-dual problem becomes:
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- find ( A, B° ) which maximise
~ (A P tB B) <0 (A.18)

subject to

This problem can be solved using the standard simplex method. From

(A.18) we conclude that at the optimum, 7§'g§s+1 = 8'p° which means that,

as none of the variables can be negative, some must be zero. The

corresponding simplex tableau is:
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APPENDIX B

THE APPLICATION OF THE BASIC MARKOV MODEL TO THE WHOLE PORTUGUESE
EDUCATIONAL SYSTEM: PROGRAMS AND TABLES

PROGRAM SPSSREG

/*ST=(MFZ,SP),TI=4,C=A

LIBRARY (PROCLIB)

NEWPROC.

GETFEP (DATA , $SPSS(CON2)$)

SPSS(D)

####s

RUN NAME ESTIMATION OF COEFFICLENTS-OLS
VARIABLE LIST V04 TO V11,V23

VAR LABELS V04 REPET. GRADE 5 YEAR T

V05 STUD. GRADE 5 YEAR T
V06 STUD. GRADE 6 YEAR T
v07 STUD. GRADE 7 YEAR T
v08 STUD. GRADE 8 YEAR T
v09 STUD. GRADE 9 YEAR T
v1i0 STUD. GRADE 10 YEAR T
Vi1 STUD. GRADE 11 YEAR T
V23 DROPOUTS YEAR T-1
INPUT FORMAT FIXED(1X,9F7.0)

N OF CASES 11

INPUT MEDIUM  DISK
COMPUTE V12=LAG(V05)
COMPUTE V13=LAG(V06)
COMPUTE V14=LAG(V07)
COMPUTE V15=LAG(V08)
COMPUTE V16=LAG(V09)
COMPUTE Vv17=LAG(V10)
COMPUTE v18=LAG(V11)

ASSIGN MISSING v04(14816),V05(99769),V06(73647),V07(52015),v08(42239),
V09 (26499),v10(13051),v11(10519),v12(92599),v13(64315),
v14(48158),V15(38202),V16(21654),V17(13087),V18(8466)

REGRESSION VARIABLES=V04 TO V18,V23/

REGRESSION=V04 WITH V12/RESID = 0/
REGRESSION=V06 WITH V12,V13/RESID = 0/

REGRESSION=V07 WITH V13,V1i4/RESID = 0/
REGRESSION=V08 WITH V14 ,V15/RESID = 0/
REGRESSION=V09 WITH V15,V16/RESID = 0/

REGRESSION=V10 WITH V16,V17/RESID = 0/
REGRESSION=V11 WITH V17,V18/RESID = 0/
REGRESSION=V23 WITH V12 TO V18/RESID = 0/

OPTIONS 1,6,11,19

STATISTICS ALL

READ INPUT DATA

FINISH
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PROGRAM JOB (M)

/* ST=MFZ,TI=4,C=A
FTN5 (DB=0/PMD)

LGO.

####s
PROGRAM MAT

c MULT. (N*-NP)'(N*-NP)
REAL A,B,C

DIMENSION A(11,3),B(11,6),C(6)
OPEN(3,FILE='INPUT')
OPEN(4,FILE="OUTPUT')

C ZEROIZE THE ARRAY
Do 10,I=1,11
Do 10,J3=1,6

10 B(I,J3)=0.0
po 20,J=1,6
20 ¢(J)=0.0
DO 60,K=1,5
WRITE(4,150)
150 FORMAT (1H1,'MATRIX A')
po 21,J=1,6
21 Cc(J)=0.0
Do 30,1=1%1,11
READ(3,100)(A(1,J),J=1,3)
30 WRITE(4,200)(A(1,J3),J3=1,3)

100 FORMAT (3F7.0)

200 FORMAT (1HO0,3F10.0)
WRITE(4,300)

300 FORMAT (1HO, 'MATRIX B')
DO 40,1=1,11
B(I,1)=A(I,1)*A(I,1)
B(Ilz)=A(Ilz)*A(II2)
B(I,3)=A(I,3)*A(I,3)
B(1,4)=2*A(I,1)*A(1,2)
B(I,5)=2*A(1,1)*A(1,3)
B(I,6)=2*A(I,2)*A(I,3)

40 WRITE(4,400)(B(1,J),3=1,6)

400 FORMAT (1H0,6(E14.8,2X))
WRITE(4,500)

500  FORMAT (////1H0,'MATRIX C')
DO 50,J3=1,6
po 50,I=1,11

50 C(J)=B(I,J)+C(J)
WRITE(4,600)(C(J),J=1,6)
600 FORMAT (1H0,6(E14.8,2X))
60 CONTINUE
STOP
END
####s
52015 64315 48158
60249 76647 52015
81206 83987 60249
98785 98906 81206
104322 105879 98785
92023 115997 104322
101845 127153 92023
91417 120590 101845
94553 121383 91417
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97738 124346 94553
101797 129714 97738
42239 48158 38202
44534 52015 42239
47341 60249 44534
69906 81206 47341
77394 98785 69906
108500 104322 77394
88928 92023 108500
73778 101845 88998
70132 91417 73778
74893 94553 70132
77250 97738 74893
26499 38202 21654
33340 42239 26449
36798 44534 33340
48705 47341 36798
62547 69906 48705
77348 77394 62547
104730 108500 77348
72335 88998 104730
72704 73778 72235
63803 70132 72704
64405 74893 63803
13051 21654 13087
17875 26499 13051
21110 33340 17875
41156 36798 21110
37196 48705 41156
45976 62547 37196
44029 77348 45976
43770 104730 44029
41554 72335 43770
46246 72704 41554
47953 63803 46246
10519 13087 8466
10983 13051 10519
14445 17875 10983
20129 21110 14445
37693 41156 20125
44658 37196 37693
52462 45976 44658
38345 44029 52462
39537 43770 38345
47867 41554 39537
57119 46246 47867

#H##hS
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PROGRAM JOB (MMM)

/* ST=MFZ,TI=4,C=A
FTN5(DB=0/PMD)

LGO.
HH¥FES

Cc

10

20
150

30
100

200

300

41

42

43

44

45

46

47

400

40

500

50

600

#H##s

53214
51864
50523

PROGRAM MAT
MULT. (N*-NP)'(N*-NP)

REAL A,B,C

DIMENSION A(11,8),B(11,36),C(36)
OPEN(3,FILE="'INPUT')

OPEN (4 ,FILE='QUTPUT ")
ZEROIZE THE ARRAY

po 10,I=1,11

Do 10,J3=1,8

B(1,J3)=0.0

Do 20,J3=1,36

c(J)=0.0

WRITE (4,150)

FORMAT (1H1, 'MATRIX A')

DO 30,I=1,11
READ(3,100)(A(1,J),J=1,8)
WRITE(4,200)(A(1I,J),J=1,8)
FORMAT (8F7.0)

FORMAT (1HO0,8F10.0)
WRITE(4,300)

FORMAT (1H0, 'MATRIX B')

DO 40,I=1,11

DO 41,3=1,8

B(1 IJ)=A(IIJ)*A(IIJ)

DO 42,3=1,7
B(I,J+8)=2*A(I,1)*A(I,J+1)
DO 43,3=1,6
B(I,J+15)=2*A(1,2)*A(I,J+2)
DO 44 ,3=1,5
B(I,21+J)=2*A(I,3)*A(I,J+3)
DO 45,J3=1,4
B(1,26+3)=2*A(I,4)*A(I,J+4)
DO 46,3=1,3
B(I,30+J)=2*A(I,5)*A(I,J+5)
po 47 J=1,2
B(I,33+J)=2*A(I,6)*A(I,J+6)
B(I,36)=2*A(1,7)*A(I,8)
WRITE(4,400)(B(I1,J),J=1,36)
FORMAT (1HO0,6(E14.9,2X))
CONTINUE

WRITE(4,500)

FORMAT (1H1, 'MATRIX C'")

po 50,J3=1,36

DO 50,I=1,11
c(J)=B(1,J)+C(J)
WRITE(4,600)(C(J),J=1,36)
FORMAT (1HO,6(E14.9,2X))
STOP

END

92599 64315 48158 38202 21654 13087
99769 73647 52015 42239 26499 13051
115137 83987 60249 44534 33340 17875

8466
10519
10983
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30107 121980 98906 81206 47341 36798 21110 14445
51412 117124 105879 98785 69906 48705 41156 20129
64179 145407 115997 104322 77394 62547 37196 37693
101290 139809 127153 92023 108500 77348 45976 44658
188041 143749 120590 101845 88998 104730 44029 52462
120904 151456 121383 91417 73778 72335 43770 38345
101051 152338 124346 94553 70132 72704 41554 39537
111979 168327 129714 97738 74893 63803 46246 47867
####s

PROGRAM MPOS1

/* ST=MFZ,TI=4,C=A

LIBRARY (PROCLIB)

MPOS.

####S

SYMQUAD

TITLE

QP ESTIMATION COEFFICIENTS OLS

VARIABLES

V1 TO V20

MINIMIZE
-0.63V1-3.35V2-2,71V3-2.14V4=1,70V5-1,37V6~-1.10V7~0.984V8-0 . 84V9~
0.50V10-0.30V11-0.29V12-0.27V13-2.57V14~2,09V15-1.65V16=1,37V17-1.25V18-
0.70V19-0.68V20+1.96V1*V1+1,.96V2#*V2+1,29V3*V3+1,20V4*V4+0 . 82V5 *V5+
0.82V6*V6+0.54V7*V7+0 .54V8*V8+0,42VO*y9+0.42V10*V10+0.14V11*V1 1+
0.14V12*V1240,12V13*V13+1.96V14*V14+1.20V15*V15+0,82V16*V16+0 . 54V17*y1 7+
0.42V18*V18+0,14V19*V19+0.12V20*V20+3,21V2*V3+2,05V4*V5+1 , 31V6*VT+
0.93V8*V9+0.47V10*V11+0.26V12*V13+3,17V14*V15+2.51V14*V16+2.01V14*V17+
1.73V14%V18+1.02V14*V19+0.93V14*V20+2,04V15*V16+1 ,65V15*V1741.42V15*V18+
0.83V15*V19+0.76V15*%V20+1,31V16*V17+1 . 13V16*V18+0.64VI6*V19+0.60VI6*V20+
0.93V17*V18+0.54V17*V19+0.50V17*V20+0.47V18*V19+0.45V18*V20+0.26V19*y20
CONSTRAINTS
V1 +V2 +Vi4 =
V3 +V4 +V15
V5 +V6 +V16
V7 +V8 +V17
V9 +V10 +Vi8 =1

Vi1 +V12 +V19 =1

V13 +v20 = 1

BOUNDS

vl TO V20 .LE. 1

v1 TO V20 .GE. 0

EPSILON 1.E=5

PRINT

QCHECK GO

* CHECK FINAL SOLUTION
CHECK

OPTIMIZE

##H##S

de ke kk

[
-
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PROGRAM RESIDD

/*ST=MFZ,TI=10,C=B
FTN5,DB=0/PMD.
LGO.

####s

9

3

5

1
3

6

350

400
450

550

10

7

3

13

22

00

15
00
00

00

40

50

PROGRAM RES (INPUT,OUTPUT, TAPE3=INPUT, TAPE4=0UTPUT )
REAL C,S,T,B,N,M,A,P,Y,X,V,N1,F
DIMENSION N(11,7),P(7,7),M(11,7),R(11,7),A(11,7),S(13),B(7)
DIMENSION C(7),¥(7),v(13),X(13),TP(2),Q(7),RS(7),RR(7),RF(7)
DIMENSION N1(7),Y1(6),YY(7),VAR(13),F(6)
ZEROISE THE ARRAY

Do 10,I=1,11

po 10,J3=1,7

R(I,J)=0.0

A(I,J)=0.0

po 97,3=1,6

F(J)=0.0

po 33,I=1,7

B(J)=0.0

c(J3)=0.0

RR(J)=0.0

RS(J)=0.0

N1(J)=0.0

Q(J3)=0.0

RF(J)=0.0

Y(J3)=0.0

po 13,3=1,7

¥1(J)=0.0

Do 5,J3=1,2

TP(J)=0.0

po 22,3=1,13

v(J)=0.0

X(J3)=0.0

s(J3)=0.0

WRITE(4,500)

FORMAT (1H1,T5, 'MATRIX N')

Do 15,J3=1,11
READ(3,100)(N(J,I),I=1,7)
WRITE(4,300)(N(J,I),I=1,7)

FORMAT (1X,8F7.0)

FORMAT (1HO0,8F7.0)

WRITE(4,600)

FORMAT (1H0,T5, '"MATRIX M (N*)'")
po 40,1I=1,11
READ(3,100)(M(1,J3),J3=1,7)
WRITE(4,300)(M(I,J3),J3=1,7)
WRITE(4,350)

FORMAT (////1H0, 'MATRIX P')

po 50,1=1,7
READ(3,400)(?(1,J),J=1,7)
WRITE(4,450)(p(1,J),3=1,7)

FORMAT (7 F10.5)

FORMAT (1HO,7 F10.5)

WRITE(4,550)

FORMAT (////1H0, 'PRODUCT MATRIX NP')
po 20,I=1,11

Do 20,J3=1,7

po 20,L=1,7
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20 A(I,J)=N(I,L)*P(L,J)+A(I,J)
DO 31,I=1,11
31 WRITE(4,800)(A(I,J),J=1,7)
WRITE (4,700)
700 FORMAT (////1H0, 'MATRIX OF RESIDUALS')
Do 30,1=1,11
po 30 J=1,7
30 R(I,J)=M(I,J)-A(I,J)
DO 44,1=1,11
44 WRITE(4,800)(R(I,J),J=1,7)
800 FORMAT (1H0,7(E14.8,2X))
C CALCUL OF THE SIGMA SQUARE VALUES
DO 90,J=1,7
DO 90,1I=1,11
90 C(J)=C(J)+R(I,J)*R(I,J)
B(1)=0.1*C(1)
B(2)=0.111*C(2)
B(3)=0.111*C(3)
B(4)=0.111*C(4)
B(5)=0.111*C(5)
B(6)=0.111*C(6)
B(7)=0.111*C(7)
WRITE(4,710)
710 FORMAT (///1H0,'SIGMA SQUARE VALUES')
WRITE(4,800)(B(J),J=1,7)

c CALCUL OF THE STANDARD ERRORS OF THE ESTIMATED COEFFICLENTS
o OF RESTRICTED OLS
DO 35,3=1,7

DO 35,1=1,11

35 N1(J)=N1{(J)+N(I,T)
po 98,3=1,7

98 N1(J)=0.0909091*N1(J)
WRITE(4,730)

730 FORMAT(///1H0,T5,'VALUES OF N1')
WRITE(4,800)(N1(J),J=1,7)

Do 36,J3=1,7
Do 36,1=1,11
36 Y(J)=Y(J)+(N(I,T)=-N1(J))**2
WRITE(4,740)
740 FORMAT(///1HO,T5, '"VALUES OF Y"')
WRITE (4,800)(Y(J),J=1,7)
Do 37,3=1,6
po 37,1I=1,11
37 FP(J)=(N(I,J)-N1(J))*(N(I,J+1)-N1(J+1))
po 67,3=1,6
67 Y1(J)=Y1(J)+F(J)
WRITE(4,760)

760 FORMAT(///1H0,T5, 'VALUES OF Y1')
WRITE(4,800)(Y1(J3),J=1,7)
VAR(1)=B(1)/Y(1)

DO 38,3=2,7
YY(JT)=Y(T=1)*Y(JT)-Y1(T=-1)**2
VAR(2*J-2)=B(J)*Y(J-1)/YY(J)

38 VAR(2*J-1)=B(J)*Y(J)/YY(J)
WRITE(4,775)

775% FORMAT(///1H0,T5, '"VALUES OF YY')
WRITE(4,800)(YY(J),J=1,6)
po 80,I=1,13

80 S(I)=SQRT(VAR(I))
WRITE(4,900)
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900 FORMAT (////1HO0, 'STANDARD ERRORS OF THE ESTIMATED COEFICIENTS')
WRITE(4,850)(1I,S(I),1I=1,13)

850 FORMAT (1HO, 'X"',I2,10X,E14.8)

o CALCUL OF THE CONFIDENCE INTERVALS
X(1)=P(1,1)-1.833*3(1)
V(1)=P(1,1)+1.833*35(1)
po 75,3=2,7
Do 75,1=3-1,J
L=I+J-1
X(L)=P(I,J)-1.860*S(L)

75 V(L)=P(I,J)+1.860*S(L)
WRITE(4,520)

520 FORMAT (////1H0,'90% CONFIDENCE INTERVALS')
WRITE(4,525)

525 FORMAT (/1H0,3X,'L. BOUND',10X,'U. BOUND')
WRITE(4,530)(X(L),Vv(L),L=1,13)

530 FORMAT (1HO0,E14.8,10X,E14.8)
X(1)=P(1,1)-2.262*35(1)
V(1)=P(1,1)+2.262*5(1)

DO 64,3=2,7

DO 64,I=3-1,J

L=I+J-1

X(L)=P(1,J)-2.306*sS(L)
64 V(L)=P(I,J)+2.306*sS(L)

WRITE (4,620)

620 FORMAT (////1H0,'95% CONFIDENCE INTERVAL')
WRITE(4,525)
WRITE(4,530)(X(L),V(L),L=1,13)
X(1)=P(1,1)-3.250*s(1)
V(1)=P(1,1)+3.250%5(1)
po 72,3=2,7
po 72,1=J3-1,J
L=I+J-1
X(L)=P(I,J)~-3.355*sS(L)

72 V(L)=P(I,J)+3.355*S(L)

WRITE(4,720)

720 FORMAT (////1H0,'99% CONFIDENCE INTERVAL')
WRITE(4,525)
WRITE(4,530)(x(L),V(L),L=1,13)

Cc CALCUL OF F - VALUE

C (CALCUL OF THE NUMERATOR)

po 11,I=1,11

11 TP(1)=N(I,1)*M(I1,1)+TP(1)
Q(1)=P(1,1)*TP(1)*0.5
DO 14,1I=1,11
TP(1)=N(I,1)*M(I,1)+TP(1)

14 TP(2)=N(I,2)*M(I,1)+TP(2)
0(2)=(P(1,2)*TP(1)+P(2,2)*TP(2))*0.5
Do 16,1I=1,11
TP(1)=N(1,2)*M(I,2)+TP(1)

16 TP(2)=N(I,3)*M(I,2)+TP(2)
Q(3)=(P(2,3)*TP(1)+P(3,3)*TP(2))*0.5
po 18,I=1,11 ‘
TP(1)=N(T,3)*M(I,3)+TP(1)

18 TP(2)=N(I,4)*M(I,3)+TP(2)
0(4)=(P(3,4)*TP(1)+P(4,4)*TP(2))*0.5
DO 6,I=1,11
TP(1)=N(I,4)*M(I,4)+TP(1)

6 TP(2)=N(I,5)*M(I,4)+TP(2)
Q(5)=(P(4,5)*TP(1)+P(5,5)*TP(2))*0.5



DO 26,1I=1,11
TP(1)=N(I,5)*M(I,5)+TP(1)
26 TP(2)=N(I,6)*M(I,5)+TP(2)
0(6)=(P(5,6)*TP(1)+P(6,6)*TP(2))*0.5
po 27,1=1,11
TP(1)=N(I,6)*M(I,6)+TP(1)
27 TP(2)=N(I,7)*M(I,6)+TP(2)
Q(7)=(P(6,7)*TP(1)+P(7,7)*TP(2))*0.5

- 341 -

C (CALCUL OF THE DENOMINATOR)
WRITE(4,1100)

1100 FORMAT (////1H0,'F-VALUES')
Do 2,3=1,7
DO 2,I=1,11

2 RS(J)=RS(J)+R(I,JT)*R(I,J)

RR(1)=RS(1)*0.111
Do 3,3=2,7

3 RR(J)=RS(J)*0.125
DO 4,J3=1,7

4 RF(J)=Q(J)/RR(J)

WRITE(4,1200)(J,RF(J),J=1,7)
1200 TFORMAT (14#0,'EQUATION ',I2,10X,E14.8)

STOP
END
#i##s
92599
99769
115137
121980
117124 1
145407 1
139809 1
143749 1
151456 1
152338 1
168327 1
14816
14965
14968
7313 1
15226 1
14541 1
20971 1
27312 1
28776 1
33514 1
33665 1
0.16353

64315 48158
73647 52015
83987 60249
98906 81206
05879 98785
15997 104322
27153 92023
20590 101845
21383 91417
24346 94553
29714 97738
73647 52015
83987 60249
98906 81206
05879 98785
15997 104322
27153 92023
20590 101845
21383 91417
24346 94553
29714 97738
37784 101797

0.83647

0.02557

0

0

0

0

0

1

1

0

0.73131
0.14354

[ e i e R e ]

38202
42239
44534
47341
69906
77394
08500
88998
73778
70132
74893
42239
44534
47341
69906
77394
08500
88998
73778
70132
74893
77250

21654 13087
26499 13051
33340 17875
36798 21110
48705 41156
62547 37196
77348 45976
104730 44029
72335 43770
72704 41554
63803 46246
26499 13051
33340 17875
36798 21110
48705 41156
62547 37196
77348 45976
104730 44029
72335 43770
72704 41554
63803 46246
64405 47953

0

0

0.85646

0

0

0

0

O o O OO0 C0o

8466
10519
10983
14445
20129
37693
44658
52462
38345
39537
47867
10519
10983
14445
20129
37693
44658
52462
38345
39537
47867
57119

.92677

(=N e 3w B o]

0.24758
0.58221
0

0
0
0
0
0

0.41779
0.58614
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PROGRAM SIGMA

/* ST=MFZ,TI=4,C=A
LIBRARY (PROCLIB)
NEWPROC.

NAG .

FTN5 (DB=0/PMD)

LGO.
#H##4S

c

10

200

15
100
300

20

400

30
500

40

50

60

600

70
700

800

PROGRAM SIGMA (INPUT,OUTPUT, TAPE3=INPUT, TAPE4=0OUTPUT)
CALCUL OF COVARIANCE MATRIX OF RESIDUALS
REAL R,A,S,UNIT,WKSPCE,S10T9
DIMENSION R(11,7),A(7,7),8(7,7),UNIT(7,7),WKSPCE(7)
SQRT10=SQRT(10.0)

SQRT9=SQRT(9.0)

S10T9=SQRT 10 *SQRT9

ZEROIZE THE ARRAY

po 10,I=1,7

po 10,J=1,7

A(1,J3)=0.0

UNIT(I,J)=0.0

S(1,3)=0.0

WRITE(4,200)

FORMAT(1H1, '"MATRIX OF RESIDUALS')
po 15,I=1,11
READ(3,100)(R(I,J),3=1,7)
WRITE(4,300)(R(I,J3),J=1,7)

FORMAT (1X,7F10.2)

FORMAT (1HO0,7F14.2)

po 20,J=1,7

Do 20,I1=1,7

DO 20,L=1,11
A(I,J)=R(L,I)*R(L,J)+A(I,J)
WRITE(4,400)

FORMAT (////1H0,'MATRIX R *R')

po 30,1=1,7

WRITE (4,500)(A(I,J3),3=1,7)

FORMAT (1HO,7(E14.8,2X))

CALCUL OF THE VALUES OF SIGMA
s{1,1)=A(1,1)*0.1

DO 40,1=2,7

S(1,1)=A(I,I)/9

DO 50,3=2,7

s(1,3)=A(1,3)/S10T9

s(J,1)=s8(1,3)

po 60,3=3,7

DO 60,I=2,7

$(1I,J3)=A(1,J)/S10T9

S(J,1)=s(1,J)

WRITE(4,600)

FORMAT (////1H0, '"MATRIX SIGMA')

po 70,1=1,7

WRITE (4,700)(s(I1,J3),3=1,7)

FORMAT (1H0,7(E14.8,2X))

CALCUL OF INVERSE OF SIGMA

CALL FO01AAF(S,7,7,UNIT,7,WKSPCE,0)
WRITE(4,800)

FORMAT (////1H0, '"MATRIX INV SIGMA')
po 80,1=1,7
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80 WRITE(4,700)(UNIT(I,J),J=1,7)

STOP
END

#H##S
-40.83
108.18
-3504.88
-12251.79
-3565.68
-8788,48
-1460.32
4248.54
4476.00
9072.49
6658.18

####S

-2316.80
8023.,20
3123.41
1118.53

11796,.52
2902,.88

-4046,22

-3407.98

-5258.,45

-1391.81

-4539,85

PROGRAM UNGLS

/*ST=MFZ,TI=4,C=A
LIBRARY (PROCLIB)

NEWPROC.
NAG.

FTN5 (DB=0/PMD)

LGO.
####S

-620.92
7613.08
13361.46
15426,30
11083.81
-8807.29
-1141.91
-11174.51
-4965.94
~-4515.64
-4568.08

1704.63
3999.63
-2886.91
4087.96
~4498,68
21487.73
6277 .41
-13161,81
-7000.17
-3969,04
-4629,23

-9689.63
-2848.63
-4455.06
5008.20
-2627.45
6187.14
3776.04
-5711.70
6333.87
1167.63
-4078.31

-744.24
4079.76
2028.74
18784.94
~4956.25
6703.45
-4516.06
-4665.37
-4579.16
2192.59
11.51

PROGRAM UNGLS ( INPUT, OUTPUT , TAPE3=INPUT , TAPE4=OUTPUT )
c THIS PROGRAM COMPUTES THE ESTIMATIORS FOR THE UNREST. GLS
REAL N,M,S,X,A,Y,W,W1,¥1,X1,V,B,C,P
DIMENSION N(11,7),M(%1,7),8(7,7),X(7),A(13,13),Y(6),W(5) ,W1(4)
DIMENSION Y1(3),X1(2),UNIT(13,13),WKSPCE(13),B(7,7),C(13),P(13)
c ZEROISE THE ARRAY
po 17,1=1,7

17

X(1)=0.0

DO 13,I=1,13
po 13,3=1,13
UNIT(I,J)=0.0

13

2

A(I,J)=0.0
Do 5,3=1,6
Y(3)=0.0
Do 6,3=1,5
wW(J)=0.0
po 7,3=1,4
W1(J3)=0.0

WRITE(4,500)

500 FORMAT (1H1,T5,'MATRIX N')

-2239.28
-1775.28
-2831.90
-653.44
-760.58
4894.30
3808.64
-10738.84
-5710.49
4105.31
7422 .85
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DO 15,J3=1,11
READ(3,100)(N(J,I),I=1,7)
15 WRITE(4,300)(N(J,1),I=1,7)
100 FORMAT (1X,8F7.0)
300 FORMAT (1HO,8F7.0)
WRITE (4,600)

600 FORMAT (1H0,T5, 'MATRIX M (N*)")
DO 40,I=1,11
READ(3,100)(M(1,J),3=1,7)

40 WRITE(4,300)(M(I,J),J3=1,7)
WRITE(4,350)

350 FORMAT (////1H0, 'MATRIX INV. SIGMA')
po 50,1=1,7
READ(3,400)(s(1,J),3=1,7)

50 WRITE(4,450)(S(1,J),J3=1,7)
400 FORMAT (5(E14.8,2X)/2(E14.8,2X))
450 FORMAT (1H0,7(E14.8,2X))

C CALCUL OF N'*INVSIGMA* N
WRITE(4,220)

220 FORMAT (//1H0, '"MATRIX A')
po 16,3=1,7

DO 16,I=1, 11

16 X(J)=N(I,1)*N(I,J)+xX(J)
A(1,1)=8(1,1)*xX(1)
po 18,3=1,6
K=2%J
A(1,K)=8(1,T3+1)*X(J)

18 A(1,K+1)=8(1,J+1)*X(J+1)
WRITE(4,450)(A(1,J),3=1,13)
po 12,3=1,13

12 A(J,1)=A(1,T)
A(2,2)=8(2,2)*X(1)
A(2,3)=5(2,2)*X(2)
A(3,2)=A(2,3)

Do 51,3=2,7
po 51,L=1,11

51 Y(J=1)=N(L,2)*N(L,J)+Y(J-1)

A(3,3)=s(2,2)*Y(1)

DO 60,1=3,7

K=2*1
A(2,K=2)=X(I~-1)*sS(2,I)
A(2,K-1)=X(1)*s(2,I)
A(3,K-2)=Y(1-2)*sS(2,1)

60 A(3,K-1)=Y(I-1)*S(2,I)
DO 65,J3=4,13
Do 65,1=2,3

65 A(J,I)=A(I,J)

DO 69,1=2,3

69 WRITE(4,450)(A(I,J),J=1,13)
po 70,3=3,7
po 70,L=1,11

70 W(J-2)=N(L,3)*N(L,J)+W(JI-2)
A(4,4)=Y(1)*s(3,3)
A(4,5)=Y(2)*s(3,3)
A(5,5)=w(1)*s(3,3)
po 75,1=4,7
K=2*I
A(4,K-2)=Y(T-2)*3(3,1)
A(4,K-1)=Y(I-1)*S(3,1)
A(5,K=2)=W(I-3)*sS(3,1)



47

75

78

79

45

46

49

62

64

66

68

80

81

83

22
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A(5,K=-1)=W(I-2)*S(3,1I)

po 78,3=5,13

po 78,1=4,5

A(J,I)=A(1,J)

po 79,1=4,5
WRITE(4,450)(A(I,J),J3=1,13)
DO 45,3=4,7

DO 45,L=1,11

W1 (J-3)=N(L,4)*N(L,J)+W1(J-3)
A(6,6)=W(1)*S(4,4)
A(6,7)=W(2)*s(4,4)
A(7,7)=w1(1)*sS(4,4)

DO 46,1=5,7

K=2*I
A(6,K=2)=W(I-3)*S(4,I)
A(6,K-1)=W(1-2)*sS(4,I)
A(7,K-2)=W1(1-4)*sS(4,I)
A(7,K=-1)=W1(I-3)*S(4,1)

po 47,3=7,13

po 47,1=6,7

A(J,I)=A(I,J)

DO 49,1=6,7
WRITE(4,450)(A(I,J),J=1,13)
DO 62,3=5,7

po 62,L=1,11
¥1(J-4)=N(L,5)*N(L,J)+Y1(J-4)
A(8,8)=w1(1)*s(5,5)
A(8,9)=W1(2)*s(5,5)
A(9,9)=¥1(1)*s(5,5)

DO 64,1=6,7

K=2*I
A(8,K=2)=W1(I-4)*S(5,1I)
A(8,K-1)=W1(I-3)*S(5,I)
A(9,K=2)=Y1(I-5)*S(5,I)
A(9,K-1)=Y1(I-4)*S(5,1)

PO 66,J=9,13

DO 66,1=8,9

A(J,I)=A(I,J)

DO 68,1I=8,9
WRITE(4,450)(A(I,J),J=1,13)
DO 80,J3=6,7

po 80,L=1,11
X1(J=5)=N(L,6)*N(L,J)+X1(J-5)
A(10,10)=Y1(1)*s(6,6)
A(10,11)=Y1(2)*s(6,6)
A(11,11)=X1(1)*s(6,6)
A(10,12)=Y1(2)*5(6,7)
A(10,13)=Y1(3)*5(6,7)
A(11,12)=X(1)*s(6,7)
A(11,13)=X1(2)*s(6,7)

po 81,3=10,13

po 81,I=10,11

A(J,I)=A(I,J)

po 83,1I=10,11
WRITE(4,450)(A(1,J3),3=1,13)
v=0

po 22,I=1,11
V=N(I,7)*N(1I,7)+V
A(12,12)=X1(1)*s(7,7)
A(12,13)=X1(2)*s(7,7)
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A(13,13)=V*s(7,7)
A(13,12)=A(12,13)
DO 88,1=12,13

88 WRITE(4,450)(A(I1,J),3=1,13)

C CALCUL OF INV(N' *INVSIGMA* N)
CALI, FO1AAF(A,13,13,UNIT,13,WKSPCE,0)
WRITE(4,990)

990 FORMAT (////1HO0, 'MATRIX INV NT *INVSIGMA* N')
Do 77,1=1,13
77 WRITE(4,450)(UNIT(I,J),J=1,13)
c CALCUL OF NT * INVSIGMA * N*
DO 92,L=1,7
Do 92,J=1,7
DO 92,I=1,11
92 B(L,J)=N(I,L)*M(I,J)+B(L,J)
WRITE(4,700)
700  FORMAT (////1HO,'MATRIX B')
DO 94,L=1,7
94 WRITE(4,450)(B(L,J),J3=1,7)
po 96,3=1,7
c(1)=s(1,3)*B(1,J3)+C(1)
c(2)=s8(2,J3)*B(1,J3)+C(2)
C(3)=s(2,J3)*B(2,3)+C(3)
c(4)=s(3,3)*B(2,J)+C(4)
c(5)=s(3,J3)*B(3,3)+C(5)
c(6)=s(4,J3)*B(3,J3)+C(6)
C(7)=s(4IJ)*B(4IJ)+c(7)
C(8)=S(5,J)*B(4,J)+C(8)
c(9)=s(5,3)*B(5,J)+C(9)
c(10)=8(6,J)*B(5,3)+C(10)
Cc(11)=s(6,J3)*B(6,J)+C(11)
c(12)=8(7,J3)*B(6,J)+C(12)
96 C(13)=8(7,J3)*B(7,3)+C(13)
WRITE(4,750)
750  FORMAT (////1HO,'MATRIX NT * INVSIGMA * N*')
po 97,1=1,13
97 WRITE(4,770)(C(1))
770 FORMAT (E14.8)
c CALCUL OF ESTIMATORS OF TRANSITION PROBABILITIES
WRITE(4,780)
780 FORMAT (////1H0, 'ESTIMATORS OF TRANSITION PROBABILITIES')
po 33,3=1,13
Do 33,1=1,13
33 P(J)=UNIT(J,I)*C(I1)+P(J)
DO 34,3=1,13
34 WRITE(4,770)(P(J))
END
####s
92599 64315 48158 38202 21654 13087 8466
99769 73647 52015 42239 26499 13051 10519
115137 83987 60249 44534 33340 17875 10983
121980 98906 81206 47341 36798 21110 14445
117124 105879 98785 69906 48705 41156 20129
145407 115997 104322 77394 62547 37196 37693
139809 127153 92023 108500 77348 45976 44658
143749 120590 101845 88998 104730 44029 52462
151456 121383 91417 73778 72335 43770 38345
152338 124346 94553 70132 72704 41554 39537
168327 129714 97738 74893 63803 46246 47867
14816 73647 52015 42239 26499 13051 10519



14965
14968

7313
15226
14541
20971
27312
28776

83987
98906
105879
115997
127153
120590
121383
124346
33514 129714
33665 137784
.18246594E-06
.20011183E-07
. 18836084E~07
-.58782088E~08
.76629827E-08
.12512849E~07
.62008624E-07
.79644893E-08
-.10937012E-07
.975612558~-07
.68818327E-09
-.42809782E-08
.20011183E~07
.45330333E~-07
-.35418437E-08
. 18836084E-07
-.35418437E-08
.38250373gE-07
-.90014527E-07
-.11630974E-07
-.60609087E-08
####S

PROGRAM SIGMA2

60249 44534
81206 47341
98785 69906
104322 77394
92023 108500
101845 88998
91417 73778
94553 70132
97738 74893
101797 77250

-.58789088E~-08

.90014527E~-07
.58482009E-07

.10900339E-07
.27154839E-07

.33047703E-07
.20075588E~07

.65604825E-07
. 76629827E-08

.11630974E-07
.12512849E-07

-.60609087E-08
.10900339E-07

.94626753E~07

/*ST=MFZ,TI=4,C=A

FTN5(DB=0/PMD)
LGO.
#H##S

104730
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17875
21110
41156
37196
45976
44029
43770
41554

33340
36798
48705
62547
77348

72335
72704
63803 46246
64405 47953

.62008624E~-07

-.27154839E-07

.47134641E-07

.42734762E-07

+ 79644893E-08

~-.10937012E-07

-+.33047703E-07

10983
14445
20129
37693
44658
52462
38345
39537
47867
57119

«97561255E-07

-.20075588E-07

.42734762E-07

. 79204992E-07

.68818327E-09

-.42809782E-08

-.65604825E-07

PROGRAM SIGMA2(INPUT,OUTPUT,TAPE3=INPUT, TAPE4=0UTPUT)

c THIS PROG. MULT. SIGMA BY (N*-NP) VECTOR
REAL N,S,T,A,C,D
DIMENSION N(11,21),8(7,7),T(77,21),A(11,63),c(7,63),D(21)
C ZEROIZE THE ARRAY
po 10,J=1,21
D(J)=0.0
po 10,I=1,77
T(I,3)=0.0
po 11,I=1,11
po 11,3=1,63
11 A(I,J)=0.0
po 52,1=1,7
po 52,J3=1,63

10
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52 c¢(1,J)=0.0

WRITE(4,100)

100 FORMAT (1H1,'MATRIX N* - NP')
Do 20,I=1,11
READ(3,200)(N(1,J),J=1,21)

20 WRITE(4,220)(N(I,J),J=1,21)

200 FORMAT (10F8.0/10F8.0/F8.0)

220 FORMAT (1H0,10F8.0)
WRITE(4,300)

300 FORMAT (////1H0,'MATRIX INV. SIGMA')
po 30,1I=1,7

READ(3,440)(s(1,3),3=1,7)
30 WRITE(4,400)(s(I,J),J=1,7)
440 FORMAT (5(E14.8,2X)/2(E14.8,2X))
400 FORMAT (1HO0,7(E14.8,2X))
C CALCUL OF INVSIGM * (N* - NP)
DO 40,K=2,7
DO 40,J=1,3
DO 40,1=1,11
R=I+11%*(X-1)
T(I,J)=S(1,1)*N(1,J)
40 T(R,J)=S(K,1)*N(I,JT)
DO 50,K=2,7
DO 50,J=4,6
pO 50,I=1,11
R=I+11*(K-1)
T(I,J3)=s(1,2)*N(1,J)
50 T(R,J)=S(1,2)*N(1,J)
DO 60,K=2,7
Do 60,3=7,9
DO 60,I=1,11
R=I+11*(K-1)
T(I,J3)=S(1,3)*N(I,JT)
60 T(R,J)=S(K,3)*N(I,J)
po 70,Kk=2,7
Do 70,3=10,12
po 70,1I=1,11
R=I+11%(K~-1)
T(I,J)=S(1,4)*N(1,J)
70 T(R,J)=S(K,4)*N(I,J)
po 75,k=2,7
po 75,3=13,15
Do 75,1=1,11
R=I+11%*(K-1)
T(I,J)=S(1,5)*N(I,J)
75 T(R,J)=S(K,5)*N(I,J)
Do 80,K=2,7
po 80,J=16,18
Do 80,I=1,11
R=I+11*(K=-1)
T(1,3)=s(1 (6)*N(I,J)
80 T(R,J)=S(X,6)*N(I,J)
DO 85,K=2,7
DO 85,3=19,21
Do 85,I=1,11
R=I+11*(K-1)
T(I,3)=S(1,7)*N(I,J)
85 T(R,J)=S(K,7)*N(1,J)
po 82,K=1,6



82

500

83
600
Cc

1100

35

34

12

14

13

16

18

19

DO 82 1=1,77
H=1+3*K
T(I,1)=T(I,1)+T(I,H)
T(I,H)=0
WRITE(4,500)
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FORMAT (////1HO, 'MATRIX INVSIGMA

po 83,1=1,77

WRITE(4,600)(T(1,J3),J=1,21)

FORMAT (7(E14.8,2X))

*

(N* - NP) ')

CALCUL OF (N* -NP)' * INVSIGMA * (N* -NP)

WRITE(4,1100)

Do 35,I=1,11
po 35,K=1,21
A(IIK)=N(II1 )*T(IIK)
A(I,21+K)=N(I,2)*T(I,K)
A(TI,42+K)=N(I,3)*T(I,K)
pO 34,3=1,63

DO 34,I=1,11
c(1,J3)=A(1,3)+Cc(1,J)

WRITE(4,600)(c(1,J3),3=1,63)

po 12,1=1,11

Do 12,K=1,21
A(IIK)‘—'N(II4)*T(IIK)
A(I,21+K)=N(I,5)*T(I,K)
A(1,42+K)=N(I1,6)*T(I,K)
DO 14,3=1,63

DO 14,I=1,11

poO 14,K=1,21
C(ZIJ)=A(IIJ)+C(2IJ)

WRITE(4,600)(C(2,J3),3=1,63)

po 13,1=1,11

po 13,K=1,21

A(I IK)=N(II7)*T(IIK)
A(I,21+K)=N(I,8)*T(I,K)
A(I,42+K)=N(I1,9)*T(I,K)
po 16,3=1,63

DO 16,1=1,11

DO 16,K=1,21
c(3,J3)=A(1,J)+C(3,J)

WRITE(4,600)(C(3,J3),3=1,63)

DO 18,1=1,11
DO 18,K=1,21
A(I,K)=N(I,10)*T(I,K)

A(L,21+K)=N(I,11)}*T(1,K)
A(T,42+K)=N(1,12)*T(1,K)

Do 19,3=1,63
DO 19,I=1,11
DO 19,K=1,21
c(4,J3)=A(1,J)+C(4,J)

WRITE(4,600)(C(4,J3),3=1,63)

DO 22,I=1,11
DO 22,K=1,21
A(I,K)=N(I,13)*T(I,K)

A(I,21+K)=N(I,14)*T(I,K)

22 A(I,42+K)=N(I1,15)*T(I,K)

23

po 23,J3=1,63
Do 23,1=1,11
Do 23,K=1,21
C(5,3)=A(1,J3)+C(5,T)

FORMAT (////1HO0,'(N* -NP) * INVSIGMA * (N* -NP)')
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WRITE(4,600)(cC(5,J3),J3=1,63)

DO 33,I=1,11

DO 33,K=1,21
A(I,K)=N(I,16)*T(I,K)
A(I,21+K)=N(TI,17)*T(I,K)
A(I,42+K)=N(1,18)*T(I,K)
DO 38,J3=1,63

DO 38,I=1,11

DO 38,K=1,21
Cc(6,J3)=A(1,J)+C(6,J)

33

38

WRITE(4,600)(C(6,J),J=1,63)

Do 36,I1=1,11

DO 36,K=1,21
A(I,K)=N(I,19)*T(I,K)
A(I,21+K)=N(1,20)*T(I,K)
A(I,42+K)=N(I,21)*T(I,K)
Do 42,3=1,63

DO 42,I=1,11

DO 42,K=1,21
c(7,3)=A(1,J3)+C(7,J)

36

42

WRITE(4,600)(C(7,J3),3=1,63)

po 26,J3=1,21
DO 26,I=1,7

-92599

-21654

-99769

~26499

~115137

-33340

-121980

-36798

-117124

-48705

-145407

-62547

-64315

13051

-73647

17875

~-83987

21110

-98906

41156

-105879

37196

-115997

45967

26 D(J)=D(J)+C(I,J)
WRITE (4,990)
990 FORMAT (////1HO,'MATRIX D - D(1,J)")
WRITE(4,600)(D(J),J=1,21)
STOP
END
####S
14816 =92599 0 73647
42239
-48158 =-38202 26499 =-38202
-13087
~-8466
14965 =-99769 0 83987
44534
-52015 =42239 33340 =-42239
-13051
-10519
14968 -115137 0 98906
47341
-60249 -44534 36798 -44534
-17875
-10983
7313 -121980 0 105879
69906
-81206 ~47341 48705 ~-47341
-21110
-14445
15226 -117124 0 115997
77394
-98785 =-69906 62547 -69906
-41156
~-20125
14541 -145407 0 127153
108500
-104322 =-77394 77348 -77394
-37196

~-37693

52015

-21654

60249

-26499

81206

-33340

98785

~36798

104322

-48705

92023

~-62547

-64315

-13087

~-76647

-13051

-83987

-17875

-98906

-21110

105879

-41156

-115997

-37196

-48158

10519

~-52015

10983

-60249

14445

-81206

20129

-98785

37693

-104322

44658



2097
88998
-92023
-45976
-44658
27312
73778
-101845
-44029
-52462
28776
70132
-91417
-43770
-38345
33514
74893
-94553
-41554
-39537
33665
77250
-97738
-46246
-47867
.18246594E-06
.20011183E-07
. 18836084E~07
-.58789088E-08
. 76629827E-08
.12512849E-07
.62008624E-07
.79644893E-08
-.10937012E-07
.97561255E~07
.68818327E-09
-.42809782E-08
.20011183E-07
.45330333E-07
-.35418437E-08
. 18836084E-07
-.35418437E-08
.38250373E~-07
-.90014527E-07
-,11630974E-07
-.60609087E-08
####s

-139809

-108500

-143749

-88998

-151456

-73778

-152338

-70132

-168327

-74893

0 120590
104730 -108500
0 121383
72335 -88998
0 124346
72734 -73778
0 129714
63803 -70132
0 137784
64405 -74893

-.58789088E-08

-.90014527E-07
.58482009E-07

. 10900339E-07
-.27154839E-07

~.33047703E-07
~-.20075588E-07

-.65604825E-07
. 76629827E-08

~.11630974E~-07
.12512849E~-07

~.60609087E-08
.10900339E-07

+94626753E-07
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-139809

-77348

-143749

-104730

-151456

-72335

-152338

-72704

-168327

-63803

-127153

44029

-120590

43770

-121383

41554

-124346

46246

-129714

47953

.62008624E-07

~+27154839E~-07

«.47134641E-07

«42734762E-07

. 79644893E-08

-.10937012E-07

-.33047703E-07

101845

-77348

91417

-104730

94553

-72335

97738

-72704

101797

-63803

-127153

-45976

-120590

-44029

-121383

-43770

-124340

-41554

-129714

-46246

«97561255E~-07

-.20075588E-07

«42734762E-07

«79204992E-07

.68818327E-09

-.42809782E~08

~.65604825E-07

-92023

52462

-101845

38345

-91417

39537

-94553

47867

-97738

57119
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PROGRAM MPOS4

/*ST=(MFZ,SP),TI=4,C=A

LIBRARY (PROCLIB)

MPOS .

####s

SYMQUAD

TITLE

QP ESTIMATION COEFFICIENTS GLS

VARIABLES

V1 TO V13

MINIMIZE

-22.98V1+5,22V2+4,24V3+10.1V4-2.23V5-5.15V6-4.17V7
+0.98V8+3.12V9+0.91V10+0.54V11+4,2V12+3.,81V13+0.36V1*V1
-0.242V2*V2~0,16V3*V3+1.68V4*V4+1,06V5*V5+1 ,67V6*V6
+1.1V7*V7+0,23V8*V8+0 . 174VI*VI+0, 164V10*V10+0.,06V11*V11-0,265V12*V12
-0.23V13*V1347.51V1 *V2+6 .07V1 *V3+6 . 19V1 *V4+4.9V1 *V5

+4.,92V1 *V6+3 .95V 1*V7+3 . 87V1 *V8+3,327V1 *V9+3 . 326V1*V10
+1.96V1*V11+1,9V1 *V12+1,738V1 *V13-2,16V2*V3+1.88V2*V4
+1.49V2*V5+2,42V2*V6+1 . 94V2*V7+0 . 3V2*V8+0 . 263V2*V9+0 ., 241V2*V10
+0.14V2*V1141,02V2*V12-0,937V2*V13+1,52V3*V4+2,73V3*V5+1,964V3*V6
+1.79V3*V7+0 ., 246V3*V8+0.21V3*V9+0, 19V3*V10+1 . 15V3*V11-0.84V3*V12
—0.75V3*V13+3,42VA*V6+2 . T6VA*VT+1 . 416VA*VB+1 ,22V4A*VO+2 , 66V4A*V5
+1.1V4*V10+0.71VA*V11+0.247V4*V12=0.2V4*V13+2.73V5*V6+2 . 19V5 *V7
+1.13V5*V8+0.,97V5*VI+0.95V5*V10+0.562V5*V11-0.198V5*V12-0,17V5*V13
+2.68V6*V7+1,62V6*V8+1.39V6*VI+1,373V6*V10+0.81V6*V1140,05V6*V12
—0.05V6*V13+1.33V7*V8+1 . 15V7*V3+1,13V7*V10+0,66V7*V11+0,05V7 *V12
+0.04V7*V13+0 . 3905V8*V9+0 . 38V8*V10+0,22V8*V11-0,4V8*V12-0,37V8*V13
+0.338V9*V10+0.194VI*V11+-0.35VO*V12-0.33V9*V13+0.184V10*V11
-0.36V10*V12-0,33V10*%V13-0,205V11%V12-0.193V11*%V13-0.48V12*V13
CONSTRAINTS
V1 +V2 .LE.
V3 +V4 .LE.
V5 +V6 .LE.
V7 +V8 .LE.
V9 +V10 .LE.1

V11 +V12 .LE.1

Vi3 .LE. 1

BOUNDS

V1 TO V13 .LE. 1

v1 TO V13 .GE. 0

EPSILON 1.E-5

PRINT

QCHECK GO

*  CHECK FINAL SOLUTION
CHECK

OPTIMIZE

####s

*kk*

P e
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PROGRAM RETUR1

/*ST=MFz,TI=4,C=A
FTN5 ,DB=0/PMD.

LGO.
#HH#S

PROGRAM RETUR(INPUT,QUTPUT,TAPE3=INPUT, TAPE4=0UTPUT)
C FIRST COMPUTE OF I-MATRIX AND R-MATRIX

REAL N,PI,PR,R,Q,S,A,B
DIMENSION N(11,7),PI(13),PR(13),R(8,7),0(8,7),s(8,7),B(6)
DIMENSION A(11,7)
po 10,1=1,8
po 10,3=1,7
R(I,J3)=0.0
Q(1,3)=0.0
10 s(1,J3)=0.0
Do 12,I=1,11
po 12,J3=1,7
12 A(1,3)=0.0
po 13,1=2,7
13 B(1)=0.0
WRITE(4,150)

150 FORMAT (1H1,'MATRIX N')
Do 20,1=1,M
READ(3,100)(N(1,J3),3=1,7)

20 WRITE(4,300)(N(I,J),J3=1,7)
100 FORMAT (1X,8F7.0)
300 FORMAT (1H0,8F7.0)
WRITE (4,200)

200 FORMAT (////1H0,'VECTOR PI')
READ(3,230)(PI(1),I=1,13)
WRITE(4,250)(PI(I),I=1,13)

230 FORMAT (13(F5.2))

250 FORMAT (13F5.2)
R(1,1)=N(4,1)-.54*177627-.15%121980
po 40,3=2,7

40 R(1,J)=N(4,J3)-N(3,J3-1)*PI(2*J~-2)~N(3,J)*PI(2*J-1)
DO 44,1=2,8

44 R(I,1)=R(I-1,1)*PI(3)
po 50,I=2,8
Do 50,3=2,7

50 R(I,J)=R(I-1,J-1)*PI(2*J-2)+R(I~-1,J)*PI(2*J-1)
WRITE(4,400)

400 FORMAT (////1HO,'MATRIX R')

po 55,1=1,8

55 WRITE(4,300)(R(I,J),J=1,7)
0(2,1)=N(5,1)-0.54*179453-0.15*(N(4,1)-R(1,1))-R(2,1)
DO 42,3=2,7
B(J)=(N(4,J-1)-R(1,TJ=-1))*PI(2*IJ-2)+(N(4,3)-R(1,T))*PI(2*J-1)

42 9(2,3)=N(5,J3)-B(J)-R(2,J)
Q(2,4)=0
po 33,1=3,8
33 Q(I,1)=Q(I-1,1)*PI(1)
po 52,1=3,8
po 52,3=2,7

52  Q(I,J3)=Q(I-1,J-1)*PI(2*J~-2)+Q(I-1,J)*PI(2*J~1)
WRITE(4,500)

500 FORMAT(////1H0, 'MATRIX Q')
poO 60,I=1,8
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60 WRITE(4,300)(Q(I1,J),3=1,7)
DO 65,I=1,8
Do 65,J=1,7
65 S(I,J)=R(I,J)+Q(I,T)
po 70,I=1,3
Do 70,3=1,7
70 A(I,J)=N(I,J)
po 75,1=1,8
Do 75,3=1,7
75 A(I+3,J)=N(I+3,J3)-S(I1,J)
WRITE(4,600)
600  FORMAT (////1H0, 'MATRIX S')
po 76,1=1,8
76 WRITE(4,300)(s{(1,3),3=1,7)
WRITE(4,700)
700 FORMAT (////1H0, 'MATRIX A')
po 78,I=1,11
78 WRITE(4,300)(A(I,J),3=1,7)
STOP
END
####s
99769 73647 52015 42239 26499 13051 10519
115137 83987 60249 44534 33340 17875 10983
121980 98906 81206 47341 36798 21110 14445
117124 105879 98785 69906 48705 41156 20129
145407 115997 104322 77394 62547 37196 37693
139809 127153 92023 108500 77348 45976 44658
143749 120590 101845 88998 104730 44029 52462
151456 121383 91417 73778 72335 43770 38345
152338 124346 94553 70132 72704 41554 39537
168327 129714 97738 74893 63803 46246 47867
178243 137784 101797 77250 64405 47953 57119
.15 .72 .16 .69 .23 .66 .23 .63 .23 .61 ,L,06 .74 .12

#HH#S

NOTE: A summary description of the programs is presented in Appendix G
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Table B.l Matrix R, Estimated Matrix of Enrolment
for the Returnee Students Allocated in 1974/75
- Whole Country

School Grade
Year 5 6 7 8 9 10 11
1974/75 2098 2228 11662 5422 10417 17443 2274
1975/76 465 2451 4266 9076 5811 '7401 13240
1976/77 74 727 2672 4903 7055 3989 7065
1977/78 12 170 1116 2891 4712 4543 3800
1978/79 2 36 374 1402 2905 3147 3818
1979/80 0 7 111 569 1551 1961 2787
1980/81 0 1 30 204 715 1064 1785
1981/82 0 0 8 67 293 500 1002
Table B.2 Matrix Q, Estimated Matrix of Enrolment
for the Returnee Students Allocated in 1975/76

- — Whole Country
School Grade
Year 5 6 7 8 9 10 11
1974/75 0 0 0 0 0 0 0
1975/76 30905 14727 8545 0 7304 5017 4822
1976/77 4636 24608 12127 5640 1680 3756 4291
1977/78 695 7275 19769 9301 3939 1310 4035
1978/79 104 1665 9566 15186 6766 2482 1454
1979/80 16 341 3349 9807 11124 4276 2011
1980/81 2 66 1006 4466 8737 7042 3406
1981/82 12 277 1691 4823 5752 5620
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Table B.3 Matrix S, Estimated Matrix of Enrolment
for the Returnee Students

- Whole Country
School Grade :
Year 5 6 7 8 9 10 11
1974/75 2908 2228 11862 5422 10417 17443 2774
1975/76 31370 17178 12811 9076 13116 12417 18063
1976/77 4710 25335 14799 10543 8735 8745 11356
1977/78 707 7445 20885 12192 8651 5853 7834
1978/79 106 1700 9940 16588 9671 5628 5271
1979/80 16 349 3460 10376 12675 6237 4797
1980/81 2 67 1036 4670 9452 8106 5191
1981/82 0 12 285 1758 5116 6252 6621

Table B.4 Matrix A, Estimated Smoothed Matrix of Enrolment

= Whole Country
School Grade
Year 5 6 7 8 9 10 11
1970/71 92599 64315 48158 38202 21654 13087 8466
1971/72 99769 73647 52015 42239 26499 13051 10519
1972/73 115137 83987 60249 44534 33340 17875 10983
1973/74 121980 98906 81206 47341 36798 21110 14445
1974/75 114216 103651 86923 64484 38288 23713 17355
1975/76 114037 98819 91511 68318 49431 24799 19630
1976/77 135099 101819 77224 97957 68613 37231 33302
1977/78 143042 113145 80960 76806 96079 38176 44628
1978/79 151350 119683 81477 57190 62664 38143 33074
1979/80 152322 123997 91093 59756 60029 35317 34740
1980/81 168325 129647 96702 70223 54351 38140 42676
1981/82 178243 137772 101512 75492 59289 41701 50498
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Table B.5 : Constant Transition Probabilities, Mean Values
of the Observed Point Estimates in 1971, 1972, 1973

Transition Value Transition Value

Probability Probability
Pys .54 Pgg .23
Pec .15 Pag .63
Psg .72 Pgg .23
Pes .16 p9,10 .61
Pg7 .69 p10,10 .06
P77 .23 plO,ll .74
P78 -66 P11,11 12

Table B.6 : Repeaters and Drop-outs Corresponding to

Matrix A
Year Repeaters in Grade 5% Drop—outs**
1971 14816 53214
1972 14965 51864
1973 14968 o 50523
1974 7319 30107
1975 14790 41539
1976 9836 34368
1977 20264 80635
1978 27205 ' 173379
1979 28760 109709
1980 33514 91671
1981 33665 103500

A repeater in year t is a student that failing grade 5 in school
year t-1/t, 1s matriculated as a repeater in the same grade in t/t+l.

** p drop-out in year t is a student who leaves the school system during
or at the end of the school year t-1/t.
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Table B.7 Matrix Rl for the Returnee Students
‘ Allocated in 1974/75

School Grade :
Year 5 6 7 8 9 10 11
1974/75 2908 2228 11862 5422 10417 17443 2724
1975/76 611 2488 5489 8473 6470 8278 14357
1976/77 128 907 3414 5412 6775 4707 7075
1977/78 27 197 1739 3401 5226 4255 4001
1978/79 6 57 727 1894 3613 3389 3569
1979/80 2 15 289 910 3274 2419 2850
1980/81 0 4 110 401 1605 2081 2041
1981/82 0 1 41 266 762 1172 1747
Table B.8 Matrix Q1 for the Returnee Students
Allocated in 1975/76

School Grade

Year 5 6 7 8 9 10 11
1974/75 0 0 0 0 0 0 0
1975/76 17707 11696 12630 0 5588 7476 3125
1976/77 3718 16742 11441 7583 1900 4121 6193
1977/78 781 2639 14050 8760 4741 1670 3503
1978/79 164 1056 6501 10620 6342 2702 1439
1979/80 34 317 3543 6556 7891 3694 2244
1980/81 7 84 1430 3765 6223 4652 3074
1981/82 2 21 551 1799 4149 3965 3876




- 359 =~

Table B.9 Matrix S1 Corresponding to the Returnee

Students Enrolment

School Grade
Year 5 6 7 8 9 10 11
1974/75 2908 2228 11862 5422 10417 17443 2724
1975/76 18318 14184 18127 8473 | 12058 15754 17482
1976/77 3846 17649 14855 12995 8675 8828 13268
1977/78 808 2836 15789 12161 9967 5925 7503
1978/79 170 1113 7228 12514 9955 6091 5508
1979/80 36 332 3832 7466 11165 6113 5094
1980/81 7 88 1540 4166 7828 6733 5115
1981/82 2 22 592 2065 4911 5137 5623
Table B.10 Matrix Al, Estimated Smoothed Matrix of
Enrolment Using the Transition Probabilities Estimated for S
- Whole Country
School Grade -
Year 5 6 7 8 9 10 11
1970/71 92599 64315 48158 38202 21654 13087 8466
1971/72 99769 73647 52015 42293 26499 13051 10519
1972/73 115137 83987 60249 44534 33340 17875 10983
1973/74 121980 98906 81206 47341 36798 21110 14445
1974/75 114216 103651 86923 64484 38288 23713 17355
1975/76 127089 101813 86195 68921 50489 21442 20211
1976/77 135963 109504 77168 95505 68673 37148 31390
1977/78 142941 117754 86056 76837 94763 38104 44959
1978/79 151286 120270 84189 61264 62380 37679 33346
1979/80 152302 124014 90721 62666 61539 35441 34443
1980/81 168320 129626 96198 70727 55975 39513 42752
1981/82 178241 137762 101205 75185 59494 42816 51494
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Table B.11 : Repeaters and Drop—outs Corresponding to

Matrix A;(a)
Year Repeaters in Grade 5* Drop-outs**
1971 14816 53214
1972 14965 51864
1973 14968 " 50523
1974 7319 30107
1975 14615 44692
1976 12709 38373
1977 20165 79662
1978 27142 175413
1979 28740 111364
1980 33506 92548
1981 33664 104786

A repeater in year t is a student that failing grade 5 in school
year t-1/t, is matriculated as a repeater in the same grade in t/t+l.

A drop-out in year t is a student who leaves the school system during
or at the end of the school year t-1/t.
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APPENDIX C

REGIONAL APPLICATION OF THE BASIC MARKOV MODEL TO THE PORTUGUESE

EDUCATIONAL SYSTEM: TABLES

Table C.l.a : Enrolment by Grade in the Preparatory and Secondary

BEducation - AVEIRD

School Grade

Year 5 6 7 8 9 10 11
1970/71 7698 5024 2617 1964 1096 485 194
1971/72 8264 5555 3078 2412 1516 622 406
1972/73 9361 6362 3612 2616 1845 970 500
1973/74 9920 7581 6103 2540 1754 1204 796
1974/75 9043 8025 6354 4804 3045 2287 1097
1975/76 11140 8520 7040 5557 4296 2181 2222
1976/77 10660 9578 6117 7562 5063 2763 2913
1977/78 10120 8556 6298 5232 6180 2284 3170
1978/79 11923 8198 5183 4312 3741 2664 2486
1979/80 11958 9119 5263 4001 3770 2097 2283
1980/81 12613 9515 5385 4068 3484 2514 2629
1981/82 13209 9926 6105 4365 3332 2469 2979

Table C.l.b : Enrolment by Grade in

the Preparatory and Secondary

Education - BEJA
School Grade
Year 5 6 7 8 9 10 11
1970/71 1995 1470 1013 589 391 181 124
1971/72 2017 1659 1010 749 473 199 142
1972/73 2389 1757 1160 829 509 252 144
1973/74 2422 2102 1647 621 501 186 168
1974/75 2554 2149 1457 1047 703 518 145
1975/76 3121 2477 1919 1199 993 423 461
1976/77 3036 2666 1657 1978 1148 470 447
1977/78 2846 2653 1792 1630 1956 362 662
1978/79 2885 2518 1895 1575 1556 578 363
1979/80 3008 2325 1877 1368 1441 677 505
1980/81 2923 2458 1634 1205 1097 670 856
1981/82 3045 2444 1935 1450 1193 640 846

SOURCE: Diagnostico/Previsoes, Educational Planning Bureau (GEP),

Ministry of Education, 1983



Table C.l.c

= 904 =

Enrolment by Grade in the Preparatory and Secondary
Education - BRAGA

School Grade

Year 5 6 7 8 9 10 11
1970/71 7708 4439 2447 1833 1061 597 370
1971/72 7916 4984 2682 2051 1199 636 488
1972/73 9821 5849 3074 2191 1483 791 505
1973/74 10190 7116 4991 2085 1534 877 693
1974/75 10086 8243 6333 3820 2359 1897 810
1975/76 11691 8497 6714 5341 3237 2226 2011
1976/77 11896 9085 5566 6603 4375 2435 2084
1977/78 11605 8745 6274 5411 5549 2593 2804
1978/79 13419 8730 4869 3974 3779 2417 1963
1979/80 12206 9020 5039 3455 3923 2311 2218
1980/81 15351 10403 5212 3700 3099 2554 2902
1981/82 15123 10685 5571 3897 3148 2462 3171

Table C.1.d : Enrolment by Grade in the Preparatory and Secondary

BEducation - BRAGANCA

School Grade

Year 5 6 7 8 9 10 11

1970/71 2199 1422 968 638 543 298 141
1971/72 2492 1849 1109 1072 678 190 194
1972/73 2932 2247 1369 1034 986 283 157
1973/74 2809 2695 2219 978 848 479 226
1974/75 2699 2477 2059 1578 1244 800 366
1975/76 3659 2701 2721 1833 1758 845 785
1976/77 3210 2849 1983 2644 2363 973 885
1977/78 3094 2628 2151 1897 2979 982 871
1978/79 3408 2716 2391 1960 2207 1091 1049
1979/80 3545 2832 2187 1721 2274 838 828
1980/81 4086 2991 2350 1790 1574 1062 1081
1981/82 4172 3342 2569 1841 1616 879 1458

SOURCE: Diagnostico/Previsoes, Educational Planning Bureau (GEP),
Ministry of Education, 1983
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Table C.l.e : Enrolment by Grade in the Preparatory and Secondary

Education - C.BRANCD

School Grade

Year 5 6 7 8 9 10 11
1970/71 2515 1896 1336 1292 777 328 248
1971/72 2688 2021 1448 1309 880 424 277
1972/73 3072 2315 1578 1247 1217 632 345
1973/74 3105 2746 1579 1099 1108 554 346
1974/75 2868 2887 2235 1619 1184 1001 608
1975/76 3893 3326 2256 2276 1259 857 928
1976/77 3403 3390 2054 2509 1876 1029 952
1977/78 3721 3169 2069 2206 2278 911 991
1978/79 3873 3168 2108 1735 2006 1313 946
1979/80 3575 3155 2372 1716 2216 1247 1266
1980/81 3824 3109 2464 2080 1951 1328 1474
1981/82 3997 3345 2474 1943 1752 1329 1669

Table C.1l.f : Enrolment by Grade in the Preparatory and Secondary

Education - COIMBRA

School Grade

Year 5 6 7 8 9 10 11
1970/71 4118 3152 2409 2133 1379 832 609
1971/72 4599 3614 2883 2382 1696 933 689
1972/73 5066 3915 3199 2485 1748 1120 749
1973/74 5305 4458 4170 2554 2104 1240 907
1974/75 5169 5253 4838 3561 2864 2176 1246
1975/76 6170 5185 5295 4206 3692 2039 2052
1976/77 6508 5812 4558 5520 4030 2349 2190
1977/78 6855 5601 4906 4393 5278 1991 2611
1978/79 7224 5766 4365 3812 3873 2358 2273
1979/80 7284 6102 4774 3322 3680 2364 2032
1980/81 7740 6381 4904 3602 3082 2555 2564
1981/82 8256 6709 4890 3813 3094 3084 3080

SOURCE: Diagnostico/Previsoes, Educational Planning Bureau (GEP),

Ministry of Education, 1983
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Table C.1.g : Enrolment by Grade in the Preparatory and Secondary

Education - EVORA

School Grade

Year 5 6 7 8 9 10 11
1970/71 2007 1511 | 927 873 489 282 213
1971/72 2439 1631 1064 884 640 230 187
1972/73 2462 2081 1305 966 818 417 198
1973/74 2645 2149 1515 1174 938 452 285
1974/75 2303 2244 1853 1357 1100 845 300
1975/76 2845 2423 2038 1127 1340 478 376
1976/77 2580 2753 1832 2087 1746 1135 1044
1977/78 2545 2360 1916 1784 2273 840 1115
1978/79 2570 2216 1760 1558 1643 900 782
1979/80 2318 1799 1842 1448 1623 920 874
1980/81 2763 2374 1931 1560 1411 820 1019
1981/82 2876 2326 2085 1589 1418 1078 1374

Table C.1l.h : Enrolment by Grade in

the Preparatory and Seconday

Education - FARD
School Grade
Year 5 6 7 8 9 10 11
1970/71 2977 2266 2100 1876 1164 627 401
1971/72 2970 2726 2123 2016 1363 727 458
1972/73 3443 2868 2276 1889 1587 897 497
1973/74 3605 2972 3330 1526 1525 964 622
1974/75 3376 3380 3359 2494 1954 1720 799
1975/76 4449 3673 3685 3075 2605 1559 1611
1976/77 4417 4322 3330 3864 3096 1957 1874
1977/78 4535 4454 3702 3298 3686 1595 2269
1978/79 4532 4048 3439 2797 2696 1632 869
1979/80 4878 4168 3639 2660 2688 1672 1286
1980/81 5093 4266 3502 2662 2439 1634 1754
1981/82 5676 4292 3796 2994 2501 1705 1993

SOURCE: Diagnostico/Previsoes, Educational Planning Bureau (GEP),

Ministry of Education, 1983
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Table C.l.i : Enrolment by Grade in the Preparatory and Secondary
Education - GUARDA

School Grade

Year 5 6 7 8 9 10 11

1970/71 1474 993 781 689 399 360 175
1971/72 1836 1122 786 731 514 240 188
1972/73 2565 1713 955 854 817 392 231
1973/74 2792 2270 1431 825 760 475 305
1974/75 2523 2457 1511 1220 957 932 416
1975/76 3401 2542 1921 1735 1713 779 1067
1976/77 3035 2833 1632 1977 1821 1068 923
1977/78 2997 2508 1722 1588 2131 898 1154
1978/79 2933 2479 1570 1486 1627 1172 933
1979/80 3083 2657 1473 1251 1514 1048 1016
1980/81 3303 2616 1648 1342 1285 1070 1163
1981/82 3546 2939 1669 1376 1275 1111 1461

Table C.1.j : Enrolment by Grade in the Preparatory and Secondary
Education —~ LEIRIA

School Grade

Year 5 6 7 8 9 10 11
1970/71 3455 2513 1537 1316 665 392 229
1971/72 3848 2784 1521 1392 857 363 249
1972/73 4803 3312 2100 1527 1103 655 305
1973/74 5468 4328 3635 1573 1226 648 494
1974/75 5433 4947 4076 2822 1739 1520 700
1975/76 6639 5158 3986 2950 2186 1375 1456
1976/77 6206 5814 3531 4157 2756 1755 2175
1977/78 6760 5037 3777 3576 4186 1561 1981
1978/79 7122 5616 3257 2587 2554 1475 1443
1979/80 7105 5848 3442 2506 2402 1235 1163
1980/81 7572 6062 3644 2667 2137 1499 1377
1981/82 7890 6416 4088 2861 2141 1447 1744

SOURCE: Diagnostico/Previsoes, Educational Planning Bureau (GEP),
Ministry of Education, 1983
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‘Table C.l.k : Enrolment by Grade in the Preparatory and Secondary

Education - LISBOA

School Grade

Year 5 6 7 8 9 10 11
1970/71 18554 13857 14016 11055 6466 4208 2860
1971/72 19786 16161 15369 12177 7497 4311 3815
1972/73 22069 18124 17376 12419 9292 5572 3885
1973/74 23271 20387 19080 13738 10842 6708 4636
1974/75 24016 21780 26023 18808 13304 11997 6318
1975/76 30483 24836 24407 18539 14886 10305 11610
1976/77 29344 27099 21576 25651 19086 12815 12736
1977/78 30223 26560 . 26189 22679 25995 13865 15673
1978/79 30026 28117 24085 18660 17865 11774 11003
1979/80 30538 27236 24296 19420 18191 11596 11931
1980/81 32783 26995 25510 21172 17295 12550 13504
1981/82 34534 28261 25903 20451 17914 13928 15609

Table C.1l.1 :Enrolment by Grade in the Preparatory and Secondary
Education - PORTALEGRE

School Grade

Year 5 6 7 8 9 10 11
1970/71 1382 1057 683 612 327 190 99
1971/72 1621 1227 653 655 424 171 129
1972/73 1191 1470 753 638 513 255 127
1973/74 1834 1601 977 722 561 259 163
1974/75 1604 1675 1141 832 639 506 202
1975/76 1957 1724 1369 982 910 553 525
1976/77 1917 1968 1120 1296 989 535 643
1977/78 2157 1700 1300 1014 1208 499 606
1978/79 2290 1831 1212 967 1064 688 478
1979/80 2005 1828 1204 997 1009 656 621
1980/81 2088 1787 1220 1022 897 749 790
1981/82 2266 1837 1254 1072 918 810 927

SOURCE: Diagnostico/Previsoces, Educational Planning Bureau (GEP),

Ministry of Education, 1983
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Table C.l.m : Enrolment by Grade in the Preparatory and Secondary

Education - PORTO

School Grade

Year 5 6 7 8 9 10 11
1970/71 15692 10804 8216 6151 2934 2311 1617
1971/72 16475 12217 8733 6497 4036 1871 1686
1972/73 18572 13521 10001 7606 5128 2822 1762
1973/74 20143 15870 12923 8896 6059 3463 2566
1974/75 19712 17134 17232 12036 7957 8286 3594
1975/76 24032 18586 18207 11413 9930 5969 5600
1976/77 22706 20832 15835 18922 11876 7735 7190
1977/78 23314 19323 17114 14625 18776 6537 8807
1978/79 25994 19501 14671 11862 11535 6942 6308
1979/80 26381 20343 15751 10704 11625 6682 6028
1980/81 29950 21168 15975 11094 9316 7442 7580
1981/82 32982 23648 16433 11960 9125 6985 8987

Table C.l.n : Enrolment by Grade in the Preparatory and Secondary

Bducation — SANTAREM

School Grade ‘

Year 5 6 7 8 9 10 11
1970/71 4445 3251 2384 1650 875 615 242
1971/72 4814 3653 2264 1934 1209 475 415
1972/73 5687 4321 2623 1951 1374 529 318
1973/74 6180 5040 4886 1918 1521 839 436
1974/75 5607 5327 4884 3301 2390 1839 877
1975/76 7057 5789 5641 4453 3402 2042 1954
1976/77 6383 6135 4990 5616 3565 2258 1796
1977/78 6768 5987 5212 4539 5435 2341 2449
1978/79 6781 5498 4536 3693 3884 1847 1787
1979/80 6851 5855 4383 3428 3669 2040 1773
1980/81 7241 5772 4504 3497 3207 2457 2209
1981/82 7776 6230 4451 3676 3167 2471 2571

SOURCE: Diagnostico/Previsoes, Educational Planning Bureau (GEP),

Ministry of Education,

1983



Table C.l.0 : Enrolment by Grade in the Preparatory and Secondary
Education — SETUBAL

School Grade

Year 5 6 7 8 9 10 11
1970/71 5823 4420 3912 3664 1484 579 329
1971/72 6782 5331 4326 3388 1950 789 398
1972/73 7135 5534 4865 3609 2615 1219 580
1973/74 8076 6869 6749 3783 2841 1483 929
1974/75 8057 7368 8127 5976 3947 3254 1569
1975/76 9773 8273 8520 5397 4948 2933 2842
1976/77 9009 8757 7865 9346 6989 3643 3834
1977/78 11122 9488 8719 7618 9938 3686 4322
1978/79 10937 9311 8386 6413 5957 3321 2403
1979/80 10751 9143 9031 6166 6201 3155 2719
1980/81 12369 9972 9085 7296 6045 3431 3547
1981/82 13005 10558 9343 7214 6284 3593 4282

Table C.1l.p : Enrolment by Grade in the Preparatory and Secondary
Education - V.CASTELO

School Grade

Year 5 6 7 8 9 10 11
1970/71 3010 1792 547 557 312 193 143
1971/72 3271 1890 668 588 332 215 178
1972/73 3626 2375 1061 665 538 232 159
1973/74 4198 - 2936 1347 908 633 291 175
1974/75 3634 3060 2017 1320 902 796 338
1975/76 3815 3282 2228 1032 932 402 386
1976/77 4343 3662 2168 2101 1511 619 678
1977/78 4226 3428 2044 1580 1856 569 757
1978/79 3853 3191 1825 1483 1263 568 592
1979/80 4696 3461 1862 1271 1472 398 628
1980/81 5000 3768 1836 1405 1285 642 478
1981/82 5285 3980 2035 1415 1287 976 1096

SOURCE: Diagnostico/Previsoes, Educational Planning Bureau (GEP),
Ministry of Education, 1983
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Table C.1l.q : Enrolment by Grade in the Preparatory and Secondary

Education -~ V.REAL

School Grade

Year 5 6 7 -8 9 10 11
1970/71 2858 1945 1174 1083 608 323 238
1971/72 2896 2027 1158 1011 658 291 268
1972/73 3671 2414 1305 964 831 356 231
1973/74 3817 2878 1792 1017 882 396 265
1974/75 2911 2593 2491 1523 1099 774 318
1975/76 4654 3768 3065 2233 1913 980 1021
1976/77 4259 3785 2970 2821 2273 1027 957
1977/78 4402 3264 3040 2803 2688 995 957
1978/79 4669 3464 2830 2274 2405 1324 1024
1979/80 4697 3750 2922 1998 2316 1070 953
1980/81 5341 3837 3024 2106 1888 1447 1211
1981/82 5724 4196 3500 2466 1850 1167 1819

Table C.l.r : Enrolment by Grade in the Preparatory and Secondary

Education -~ VISEU

School Grade

Year 5 6 7 8 9 10 11
1970/71 4649 2503 1091 916 484 388 339
1971/72 4945 3186 1139 991 577 354 352
1972/73 6472 3809 1637 1192 943 481 321
1973/74 6200 4908 2164 1321 1165 592 433
1974/75 5529 4880 2800 1788 1318 1198 ° 526
1975/76 6718 5242 3310 2791 2547 1144 1375
1976/77 6951 5813 3239 3846 2885 1410 1337
1977/78 6459 5129 3620 3125 4338 1516 1884
1978/79 7017 5016 3035 2630 2683 1706 1652
1979/80 7459 5705 3196 2435 2690 1553 1413
1980/81 8287 6240 3469 2625 2311 1822 1745
1981/82 8879 6722 3696 2867 2416 1821 2043
SOURCE: Diagnostico/Previsoes, Educational Planning Bureau (GEP),

Ministry of Education, 1983



Constant Transition Probabilities, Mean Values of the Observed Point Estimates in 1971,

1972, 1973.
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TABLE C.3: Number of Repeaters in Grade 5

School Aveiro Beja Braga Braganca C.Branco Coimbra Evora Faro Guarda

Year 0.D } A.D.]O.D. | A.D. | O.D.} A.D.} O0.D. }A.D. } O.D. |A.D. | O.D. JA.D. | O.D.}A.D. | O.D. | A.D.} O.D. | A.D.

1971/72 | 1155/ 1155} 219 | 219} 1233} 1233] 213 | 213| 402 | 402 535 | 535} 381] 381 536 | 536} 206 206
1972/73 { 1074{ 1074 | 242 | 242 | 1267 { 1267 296 | 296 | 376 | 376 552 5521 451 451 564 564 { 239 239
1973/74 {1123(1123| 263 | 2631 1179{ 1179 292 | 292 430 | 430| 557 557 491 491 654 | 6541 333 | 333
1974/75 595| 595( 145 1451 714} 714 162 162 155 155 159 159 1321 132 150 150 109 109
1975/76 | 904! 664 255 221 | 1210} 1158 198 114 | 344 | 282 517 501 345 345 439 | 439 353} 353
1976/77 891| 860 | 312 188 | 1284 | 1044 | 216 31 312 141 740 | 668 1991 106 | 445 | 218 306 164
1977/78 [ 1273|1269 516 | 502 | 1784 | 1748 | 370 | 337 511 | 485 1041 {1040 | 464 448 | 706 { 663 | 395 376
1978/79 | 2024(2024 | 484 | 483 | 2205|2200 | 368 | 363 | 595 | 591 | 1234 {1234} 484 481 771 762 | 390 | 388
1979/80 | 2146|2146 | 577 577 | 2415} 2414 | 462 | 461 620 | 619 1373 1373 437} 437 | 906 | 904 | 469 | 469
1980/81 |2511}2511 ) 662 | 662 | 2807 | 2807 651 651 787 787 | 1530 |1530) 556} 556 | 1069 ; 1069 | 617 | 617
1981/82 [263912649 | 614 | 614 | 3377 | 3377 598 | 598 | 688 | 688 1858 {1858 5531 553 | 1192 {1192 | 628 @ 628

0.D. - Observed Data
A.D. - Adjusted Data




TABLE C.3: Number of Repeaters in Grade 5 (Continued)

Schodl Leiria "Lisboa Portalegre Porto Santarem Setubal V.Castelo V.Real Viseu
Year 0.D A.D 0.D. | A.D 0.D. | A.D. } O.D.{ A.D. { O.D. | A.D. | O.D.}| A.D. { O.D. | A.D. { 0.D. | A.D.} 0.D. | A.D.
1971/72 | 449 ) 449} 3340 3340 ] 207 207 } 2353 2353 | 756 756 ) 11731 1173 421} 421 486 | 486 604 604
1972/73 500 5001 3581 | 3581 243 | "243 1 2142 2142 | 722 722 1221} 1221 | 425 425] 405 4051 643 643
1973/74 528 528 3310 { 3310 { 239 { 239 2229 2229 | 739 | 739 1427 1427 399 399 514 | 514 712 712
1974/75 | 219 219] 1862 | 1862 92 92 j 1007 ] 1007 247 247 727 727 2101 2101} 229§ 229 186 186
1975/76 | 489 | 4211 4082 | 3858 | 208 | 208 | 2563} 2519 | 616 | 616 1450| 1375 182 182 | 3491 349 442§ 442
1976/77 | 465 240{ 3658 | 2463 157 107 | 2644 2019 | 917 690 1173 | 785 347 327 228 51 537 432
1977/78 | 931} 903 | 4695 | 4492 | 306 | 299 ] 3406} 3324 | 957 923 1802} 1728 | 521 518 | 554 ) 527 765} 752
1978/79 | 1149 | 1146 | 6045 | 6010 | 388 387 | 4663 | 4652 | 1151 | 1146 | 2669 | 2655 | 507 507 924 | 920 {1033} 1031
1979/80 { 1140 | 1140 | 5705 | 5699 | 389 { 389 | 5459 5458 | 1221 | 1220 | 2406 { 2403 | 617 | 617 794 | 793 | 1193 { 1193
1980/8% | 1350 | 1350 § 6413 | 6413 | 441 441 1 6331 ] 6331 | 1439 | 1439 3010 3010} 892 ) 892 | 986 | 986 | 1417 | 1417
1981/82 | 1363 | 1363 | 5901 | 5901 397 397 | 6290 | 6290 | 1396 | 1396 | 2226 | 2226 | 900 | 900 | 961 | 961 | 1575 | 1575
0.D. - Observed Data

A.D. -

Adjusted Data




TABLE Cc.4 Total Number of Drop-outs in Grades 5-11

Aveiro Beja Braga Braganca C.Branco Coimbra Evora Faro Guarda

Year {0.D. {A.D. 0.D.| A.D. { O.D. A.D. 0.D.} A.D.{ 0.D. | A.D. | O.D.| A.D.} O.D.{ A.D. | O0.D. { A.D. }| O.D. | A.D.

1971 | 4432| 43221 1305| 1305| 4959 4959| 1089 | 1089] 1629 1629 | 2097 2097 1282 | 1282 | 1473 | 1473 | 988 | 988
1972 | 4917 4917 | 1361 | 1361 | 4788 | 4788] 1107 ) 1107 | 1280 1280 ] 3220 | 3220) 886 | 886 1796 | 1796 | 283} 283
1973 | 4166| 4166 | 1642 | 1642 5226 | 5226| 11931 1193 | 2536 | 2536 | 2611} 2611 1304 | 1304 | 1873 | 1873 | 1134 | 1134
1974 § 3721 3721 | 1485 1485 3307 3307 1591 | 1591 1383 | 1383} 935{ 935{ 1314 | 1314{ 660 660 { 1265 | 1265
1975 | 3953| 3275 | 840| 592 | 4328 | 3520| 349 0| 1149 | 648 | 3986 | 3385 1884 | 1706 | 437 01-290 0
1976 | 6043} 3692 | 1902 | 1086 | 8253 | 5332} 2305 | 1328 2670 | 1609 | 3434 | 2155| - 62 | 419 ] 1769 012598 | 1700
1977 |11634) 9959 | 1840 1195 8850 ] 6862] 2982 | 2293 | 3085 § 2310 | 5142 | 4276 | 2412 ) 2091 | 3147 | 2245 | 2896 | 2386
1978 11325711281 | 2939 | 2540 | 15044 | 13737} 2249 | 1847 | 3476 | 2935 | 7485 | 6739 | 3499 | 3229 | 7299 | 6612 | 3341 {3173
1979 | 9811 9084 [ 2794 | 2519 | 10825 | 9885} 3568 [ 3227 | 2548 | 2078 | 6091 | 5620 | 2487 | 2284 { 3002 | 2487 | 2780 2480
1980 | 8381 | 7776 | 2632 { 2400 | 7471 6805| 2571 | 2107 | 2372 | 1993 | 5068 | 4668 | 1163 | 992 | 3708 | 3307 | 2296 |2113
1981 | 8391 | 7877 | 1718 | 1523 | 10950 | 10437 | 2422 | 2145 | 3021 | 2686 | 4253 | 3888 | 1446 | 1318 | 3017 | 2678 | 1968 | 1765

- €LE -

0.D. - Observed Data
A.D. - Adjusted Data

SOURCE for 0.D. : Diagnostico/Previsoes, GEP, Ministry of Education, 1983




TABLE C.4 Total Number of Drop-outs in Grades 5-11 (Continued)
Leiria Lisboa Portalegre Porto Santarem Setubal V.Castelo V.Real Viseu

0.D.| A.D.| 0.D. A.D. 0.D. { A.D.{ O.D. A.D. 0.D.| A.D. | 0.D. A.D. 0.D.} A.D.| O.D.{ A.D. | O0.D. | A.D.
1971 | 2487 | 2487 8299 8299 886 886 10578 10578} 2776 2776 1899 1899 2254y 2254) 2329} 2329 3147 | 3147
1972 | 1492 | 1492 8839 8839 883 883 8727 8727) 2946 2946 3324 3324 | 1833 1833] 1795| 1795| 2535 | 2535
1973 |} 1394 | 1394] 10101 | 10101} 1220 | 1220 6471 6471} 1451] 1451 1464 | 1464 ) 1948 | 1948] 2015) 2015 3643 | 3643
1974 | 1367 | 1367 -1480 01 1006 | 1006 4644 46441 1968 | 1968 | -258 O 1841 ( 18411 2023 2023 | 4073 | 4073
1975 § 3633} 2995 13686 | 11309 331 201} 11645 9475 585 0 3913 | " 2619} 3616 | 3396] -921 0} 192 | 1063
1976 | 3075 | 1644 | 12496 6340 | 1319 704 | 10045 4689| 5336 | 3004 1028 0] 1023 378 3471 | 1703 | 4085 | 2882
1977 | 5369 | 4531} 12735 9299 | 1837 | 1448 19072} 15905] 9167 | 7694 3867 2434} 4334 ) 4043} 3793 ) 2500 ] 5089 | 4317
1978 | 8810 | 8375 43776 | 40455 | 1920 | 1683 | 30831 | 2848310342 | 9328 | 15420 | 14400 | 5023 | 4810] 3957 | 3045 | 8336 | 7645
1979 [ 6320} 5891} 22801 | 19756 | 1307 | 1145 20029 | 18004 5084 | 4385 8177 7351 } 3056 } 27771 4196 | 3578 ) 5581 | 5047
1980 | 4933 | 4541 | 20012 | 17823 | 1414 | 1260 | 18376 | 16548 | 4508 | 3948 5355 4617 | 3540 | 3281| 3206 | 2638 | 4839 | 4387
1981 | 4915 | 4524 | 21877 | 19902 } 1350 | 1226 | 19497 | 17786 | 4926 | 4486 8741 8067 | 3252 | 3021 2677 | 2214 | 5409 | 5005
0.D. - Observed Data
A.D. - Adjusted Data

- bLe -
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Table C.5.a : Enrolment by Grade in the Preparatory and Secondary

Bducation (smoothed matrix) - AVEIRO

School Grade

Year "5 6 7 8 9 10 11
1970/71 7698 5024 2617 1964 1096 485 194
1971/72 8264 5555 3078 2412 1516 622 406
1972/73 9361 6362 3612 2616 1845 970 500
1973/74 9920 7581 6103 2540 1754 1204 796
1974/75 9043 7755 6028 4622 1906 1119 1026
1975/76 9295 7170 6117 5010 3263 1203 994
1976/77 10366 8134 5081 6828 4547 2085 1998
1977/78 10089 8218 5184 4384 5628 1932 2527
1978/79 11919 8136 4721 3388 3110 2314 2129
1979/80 11957 9109 5119 3497 3078 1700 1967
1980/81 12613 9513 5346 3866 3051 2078 2283
1981/82 13209 9926 6095 4296 3123 2183 2599

Table C.5.b : Enrolment by Grade in the Preparatory and Secondary
Bducation (smoothed matrix) - BEJA

School Grade

Year 5 6 7 8 9 10 11
1970/71 1995 1470 1013 589 391 181 124
1971/72 2017 1659 1010 749 473 199 142
1972/73 2389 1757 1160 829 509 252 144
1973/74 2422 2102 1647 621 501 186 168
1974/75 2102 2135 1457 1008 454 231 141
1975/76 1993 1897 1683 1015 665 211 168
1976/77 2910 1727 1251 1808 978 316 275
1977/78 2832 2426 1127 1377 1825 281 542
1978/79 2833 2475 1553 1167 1386 517 296
1979/80 3008 2318 1743 1083 1175 598 457
1980/81 2923 2457 1587 1060 882 548 799
1981/82 3045 2444 1919 1387 1067 539 759
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Table C.5.c : Enrolment by Grade in the Preparatory and Secondary
Bducation (smoothed Matrix) - BRAGA

School Grade

Year 5 6 7 8 9 10 11
1970/71 7708 4439 2447 1844 1061 597 370
1971/72 7916 4984 2682 2051 1199 636 488
1972/73 9821 5849 3074 2191 1483 791 505
1973/74 10190 7116 4991 2085 1534 877 693
1974/75 9742 7314 5233 3540 1505 894 743
1975/76 10076 7064 5404 3969 2314 879 761
1976/77 11654 7883 4436 5517 3404 1864 923
1977/78 11569 8427 5318 4493 4727 2026 2242
1978/79 13414 8663 4452 3198 3084 1934 1470
1979/80 12205 9007 4897 3045 3335 1903 1797
1980/81 15351 10401 5169 3533 2740 2209 2545
1981/82 15123 10685 5559 3838 2975 2247 2869

Table C.5.d : Enrolment by Grade in the Preparatory and Secondary

BEducation (smoothed matrix) - BRAGANCA

‘School Grade
Year 5 6 7 8 9 10 11
- 1970/71 2199 1422 968 938 543 296 141
1971/72 2492 1849 1109 1072 678 190 194
1972/73 2932 2247 1369 1034 986 283 157
1973/74 2809 2695 2219 978 848 479 226
1974/75 2141 2477 2059 1578 849 361 339
1975/76 2234 2076 2228 1825 1245 360 298
1976/77 2992 1662 1429 2292 2235 753 477
1977/78 3060 2239 1213 1423 2176 926 639
1978/79 3403 2617 1857 1185 1831 980 958
© 1979/80 3544 2809 1962 1163 1672 679 740
1980/81 4086 2986 2268 1502 1062 808 965
1981/82 4172 3341 2541 1716 1303 661 1279
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Table C.5.e : Enrolment by Grade in the Preparatory and Secondary
Education (smoothed Matrix) - C.BRANCO

School Grade

Year 5 6 7 8 9 10 11

1970/71 2515 1896 1336 1292 777 328 248
1971/72 2688 2021 1448 1309 880 424 277
1972/73 3072 2315 1578 1247 1217 632 345
1973/74 3105 2746 1579 1099 1108 554 346
1974/75 2452 2702 1952 1263 1003 637 404
1975/76 2754 2225 2004 1540 982 586 465
1976/77 3231 2383 1351 2179 1330 861 699
1977/78 3695 2874 1327 1680 1919 604 840
1978/79 3869 3099 1778 1139 1573 1098 730
1979/80 3574 3140 2262 1368 1718 998 1094
1980/81 3824 3106 2432 1930 1594 1042 1289
1981/82 3997 3344 2466 1888 1559 1116 1459

Table C.5.f : Enrolment by Grade in the Preparatory and Secondary
Education (smoothed matrix) - COIMBRA

School Grade

Year 5 6 7 8 9 10 11
1970/71 4118 3152 2409 2133 1379 832 604
1971/72 4599 3614 2883 2382 1696 933 689
1972/73 5066 3915 3199 2485 1748 1120 749
1973/74 5305 4458 4170 2554 2104 1240 907
1974/75 5036 4664 4431 3481 2085 1438 1014
1975/76 5570 4484 4653 3867 2694 1434 1172
1976/77 6436 5259 3865 4996 3617 1666 1643
1977/78 6846 5473 4312 3792 4853 1691 2047
1978/79 7223 5743 4120 3264 3396 2066 1986
1979/80 7284 6098 4695 3030 3228 2037 1784
1980/81 7740 6380 4881 3482 2803 2243 2296

1981/82 8256 6709 4884 3771 2962 2888 2820
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Table C.5.g : Enrolment by Grade in the Preparatory and Secondary

Education (smoothed Matrix) - EVORA

School Grade

Year 5 6 7 8 9 10 11
1970/71 2007 1511 927 873 489 282 213
1971/72 12439 1631 1064 884 640 230 187
1972/73 2462 2081 1305 966 818 417 198
1973/74 2645 2149 1515 1174 938 452 285
1974/75 2303 2244 1638 1159 1066 520 300
1975/76 2297 2061 1723 953 1102 443 174
1976/77 2487 2295 1543 1867 1553 1007 976
1977/78 2529 2207 1575 1564 2067 731 1020
1978/79 2567 2176 1590 1310 1432 785 693
1979/80 2318 1789 1779 1284 1393 803 782
1980/81 2763 2372 1911 1478 1227 692 925
1981/82 2876 2326 2079 1554 1301 974 1273

Table C.5.h : Enrolment by Grade in the Preparatory and Secondary

Bducation (smoothed matrix) - FARO

School Grade

Year . 5 6 7 8 9 10 11
1970/71 2977 2266 2100 1876 1164 627 401
1971/72 2970 2726 2123 2016 1363 727 458
1972/73 3443 2868 2276 1889 1587 897 497
1973/74 3605 2972 3330 1526 1525 964 622
1974/75 3376 3285 3080 2494 1266 973 679
1975/76 3252 3187 3273 2551 1824 818 691
1976/77 4190 3341 2856 3481 2610 1444 1308
1977/78 4492 4072 2823 2905 3348 1272 1884
1978/79 4524 3932 2944 2139 2381 1410 624
1979/80 4876 4137 3439 2193 2211 1470 1119
1980/81 5093 4258 3433 2429 2050 1335 1608
1981/82 5676 4290 3774 2898 2276 1453 1787
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Table C.5.1i : Enrolment by Grade in the Preparatory and Secondary

Education (smoothed Matrix) - GUARDA

School Grade

Year 5 6 7 8 9 10 11
1970/71 1474 993 781 689 399 260 175
1971/72 1836 1122 786 731 514 240 188
1972/73 2565 1713 955 854 817 392 231
1973/74 2792 2270 1431 825 760 475 305
1974/75 2398 2457 1511 1220 800 499 390
1975/76 2306 2192 1921 1425 1099 525 415
1976/77 2892 1956 1390 1918 1435 666 675
1977/78 2978 2260 1071 1386 1988 543 825
1978/79 2931 2425 1275 933 1442 1076 711
1979/80 3083 2647 1380 913 1062 927 925
1980/81 3303 2614 1623 1204 921 775 1062
1981/82 3546 2939 1663 1330 1080 871 1226

Table C.5.j : Enrolment by Grade in the Preparatory and Secondary
Education (smoothed matrix) - LEIRIA

School Grade

Year 5 6 7 8 9 10 11
1970/71 3455 2513 1537 1316 665 392 229
1971/72 3848 2784 1521 1392 857 363 249
1972/73 4803 3312 2100 1527 1103 655 305
1973/74 5468 4328 3635 1573 1226 648 494
1974/75 4866 4739 3691 2822 1227 780 492
1975/76 4763 4359 3773 2665 2027 784 582
1976/77 5977 4298 2928 3951 2545 1639 1689
1977/78 6732 4625 2598 3094 4016 1427 1857
1978/79 7119 5529 2764 1633 2215 1366 1339
1979/80 7105 5832 3297 1979 1730 1022 1078
1980/81 7572 6059 3608 2470 1679 1076 1222
1981/82 7890 6415 4080 2801 1932 1150 1438
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Table C.5.k : Enrolment by Grade in the Preparatory and Secondary
Education (smoothed Matrix) - LISBOA

School Grade

Year 5 6 7 8 9 10 11

1970/71 18554 13857 14016 11055 6466 4208 2860
1971/72 19896 16171 15370 12177 7497 4311 3815
1972/73 22069 18124 17376 12419 9292 5572 3885

1973/74 23271 20387 19080 13738 10842 6708 4636
1974/75 22702 21356 21730 15424 11149 7734 5856
1975/76 23453 21097 23098 15004 12259 8011 6812
1976/77 28147 21083 18073 24022 16255 10894 10348
1977/78 30019 24567 20245 20044 24318 11834 13869
1978/79 29991 27603 21063 13217 15819 10508 9182
1979/80 30532 27117 23189 16478 14921 10137 10712
1980/81 32782 26969 25164 19806 14690 10257 12205
1981/82 34534 28256 25805 19926 16454 12022 13642

Table C.5.1 : Enrolment by Grade in the Preparatory and Secondary
Education (smoothed matrix) - PORTALEGRE

School Grade

Year 5 6 7 8 9 10 11
1970/71 1382 1057 683 612 327 190 99
1971/72 1621 1227 653 655 424 171 129
1972/73 1991 1470 753 638 513 255 127
1973/74 1834 1601 977 722 561 259 163
1974/75 1604 1629 1028 832 582 302 178
1975/76 1596 1464 1053 897 657 314 206
1976/77 1866 1656 922 1039 883 394 455
1977/78 2150 1610 1098 803 1019 438 495
1978/79 2289 1810 1125 765 889 588 426
1979/80 2005 1824 1176 883 843 561 553
1980/81 2088 1786 1212 974 790 659 724

1981/82 2266 1837 1252 1054 865 751 864
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Table C.5.m : Enrolment by Grade in the Preparatory and Secondary
Education (smoothed Matrix) — PORTO

School Grade

Year 5 6 7 8 9 10 11
1970/71 15692 10804 8216 6151 . 2934 2311 1617
1971/72 16475 12217 8733 6497 4036 1871 1686
1972/73 18572 13521 10001 7606 5128 2822 1762
1973/74 20143 15870 12923 8896 6059 3463 2566
1974/75 19373 16682 14181 10535 6849 3990 2965
1975/76 19228 16257 15056 9070 8038 4514 2254

1976/77 22080 17071 13440 16311 10007 6471 5649
1977/78 23233 18315 13921 12442 16746 5296 7646

1978/79 25983 19292 13177 9262 9735 5601 5214
1979/80 26380 20304 15233 9109 9617 5481 4867
1980/81 29950 21161 15819 10375 7885 6117 6516
1981/82 32982 23647 16389 11686 8364 6017 7842

Table C.5.n : Enrolment by Grade in the Preparatory and Secondary
Education (smoothed matrix) - SANTAREM

School Grade

Year 5 6 7 8 9 10 11
1970/71 4445 3251 2384 1650 875 615 242
1971/72 4814 3653 2264 1934 1209 475 415
1972/73 5687 4321 2623 1951 1374 529 318
1973/74 6180 5040 4886 1918 1521 839 436
1974/75 5605 5327 4647 3301 1489 891 594
1975/76 5545 5056 4777 3706 2326 802 601
1976/77 6156 4884 4274 4894 2884 1633 827
1977/78 6734 5617 4187 3915 4851 1957 1923
1978/79 6776 5413 4021 2902 3381 1528 1473
1979/80 6850 5838 4192 2911 3081 1766 1528
1980/81 7241 5769 4443 3250 2768 2144 2002

1981/82 7776 6229 4433 3576 2924 2230 2344
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Table C.5.0 : Enrolment by Grade in the Preparatory and Secondary

Education (smoothed Matrix) - SETUBAL

School Grade

Year 5 6 7 8 9 10 11

1970/71 5863 4420 3912 2664 1484 579 329
1971/72 6782 5331 4326 3388 1950 789 398
1972/73 7135 5534 4865 3609 2615 1219 580
1973/74 8076 6869 6749 3783 2841 1483 929
1974/75 7661 7362 7255 5324 2989 1652 1105
1975/76 7731 7145 7780 4671 4005 1743 1239
1976/77 8621 7011 6754 8691 6336 3053 2845
1977/78 11048 8865 7008 6734 9388 3292 3808
1978/79 10923 9137 7487 5081 5281 2995 2077
1979/80 10748 9100 8687 5266 5213 2764 2461
1980/81 12368 9962 8973 6862 5271 2864 3254
1981/82 13005 10556 9310 7040 5852 3134 3867

Table C.5.p : Enrolment by Grade in the Preparatory and Secondary

Education (smoothed matrix) - V.CASTELO

School Grade

Year 5 6 7 8 9 10 11
1970/71 3010 1792 547 557 312 193 143
1971/72 3271 1890 668 588 332 215 178
1972/73 3626 2375 1061 665 538 232 159
1973/74 4198 2936 1347 908 633 291 175
1974/75 3634 3060 1532 1255 753 405 233
1975/76 3664 2724 1622 635 857 300 81
1976/77 4323 3493 1807 1539 1222 570 579
1977/78 4223 3394 1899 1177 1410 386 713
1978/79 3853 3185 1781 1284 896 284 450
1979/80 4696 3460 1851 1195 1261 161 402
1980/81 5000 3768 1833 1380 1190 504 282
1981/82 5285 3980 2034 1408 1251 913 978
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Table C.5.q : Enrolment by Grade in the Preparatory and Secondary
Bducation (smoothed Matrix) - V.REAL

School Grade

Year 5 6 7 8 9 10 11
1970/71 2959 1945 1174 1083 608 323 238
1971/72 2896 2027 1158 1011 658 291 268
1972/73 3671 2414 1305 964 831 356 231
1973/74 3817 2878 1792 1017 882 396 265
1974/75 2911 2593 1930 1334 843 438 309
1975/76 3386 2385 1830 1506 1009 422 343
1976/77 4082 2756 1934 1894 1586 568 495
1977/78 4375 2954 2236 1933 1956 644 585
1978/79 4665 3388 2445 1555 1691 959 738
1979/80 4696 3733 2773 1566 1692 713 664
1980/81 5341 3833 2972 1894 1453 1132 928
1981/82 5724 4195 3483 2375 1597 944 1567

Table C.5.r : Enrolment by Grade in the Preparatory and Secondary
Bducation (smoothed matrix) - VISEU

School Grade

Year 5 6 7 8 9 10 11
1970/71 4649 2503 1091 916 484 388 339
1971/72 4945 3186 1139 991 577 364 352
1972/73 6472 3809 1637 1192 943 481 321
1973/74 6200 4908 2164 1321 1165 592 433
1974/75 5529 4779 2587 1788 1266 845 516
1975/76 5847 4318 2624 2317 1605 933 718
1976/77 6846 5108 2691 3232 2248 746 1063
1977/78 6446 4961 3196 2577 3716 1030 1343
1978/79 7015 4984 2870 2189 2109 1242 1195
1979/80 7459 5700 3146 2209 2203 1125 988
1980/81 8287 6239 3456 2534 1993 1456 1351

1981/82 8879 6722 3693 2835 2246 1576 1701




(Matrix A)

Table C.6.a. The Observed Point Estimates of the Transition Probabilities
- AVEIRO
e 1Pss | Pse | P66 | Pe7 | P77 | Pra| Pea | Pag | Pag |Po,10[P10,10P10,11/P11,11}P5a | Ped |P7d | Pad | Pad |P10,d|P11,d]
JAROOEl vi | va [ v3 fva [ vs|ve |vz | ve |vo [vio]| vir|viz| vi3|via Jvis | vie [vi7 |vi8 | vi9 | vo
1971 a5} .64 | 3| .52 .18 ) .73 .26 | 67| .19 & | 07| 77| 7] .21} 35| 09| .07 | .28| .16] .83
1972 a3 70 ) o.s4f 19 .70 19| .67 ) .as| 61| .o7| .68 | .18 ] .17 .35 | .11 ] .14 | .25] .25] .82
1973 a2 .73} a2 .77 33} .57) .18 58| .13 62| 06| 78| 07} 15| 1| .10] 24| .25) .16]| .93
1974 06| .79 03] .76 .09 .72} .16 |1.24 | .08|2.29 | .09 .87 | .06 |. .15| .21 | .19}-.30 | -.38| .11] .94
1975 0| .83 3] .79} a1} 73} 19| .73} 26| .68 | 05| .88 | .19 ] .07] .08 | .16| .08 | .06]| .07] .81
1976 08| .80 | .08{ .641 .09) 92| .19 | .72] .25 .59 | .10 |1.20 | .13 | .12 | .28 [-.00} .09 | .16]-. .87
1977 JA21 .1} 1) .52 .22} 63| .18 | .61 | 31| .41 | 08 ) .86 | .29} a7 | 37| as| .z | .29} .01 .1
1978 20| .69 | 4| .46] 20| 52| .20 | 48 ) 20) 42 | 04| .70 | .28 ) 1) 40 | 28] .32 ] .38 .26] .72
1979 181 .66 | 14| 47| .28 ) 55| .27 | 60| .32] .48 | 1] .78 | .08 ] 6] .39 | a7 a3} .20] 1] .92
1980 21| .68 | (15 .46 .23 | .58 .26 | .61 | .28) .56 | 19|91 | .32 ] 11| .39 ) .19] .13 | .16]-.10] .68
1981 267 | as| sa| 2| 2] s | ea | 2t 66 [ or o | e 2|z | s o] 02
Estimates !
Unr.OLS .15 .5% .33 .43 .41 .80 .06 1.02 -.22 .19 .70 .8t .29 .31 .61 -1.35 .13 2.03-1.08 .63
Rest.OLS .16 .52 .39 .61 .15 .85 .00 .8 .00 .42 .19 .8 .17 .32 .00 .00 .16 .58 .00 .83
Genieay 15 .67 .16 44 .38 .72 .14 .83 -.03 .28 .51 .80 .40 -.09 1.29 -1.54 -.35 2.02 1.59 -1.08
Best.0LS A5 .47 44 51 .28 .72 .15 .82 .00 .15 .57 .43 1.00 .38 .05 .00 .03 .85 .00 .00

- ¥8¢




Table C.6.b. The Observed Point Estimates of the Transition Probabilities

-~ BEJA

Probab. |Pss [Ps6 | Pes |Pez | P77 | Pra | Psa | Pao | Pao |Pg,10{P10,10P10,11 e:.:_um.__ Ped |P7d |[Ped | Pod [P10,d{P11,d
YARCOOEY vi [ w2 | valwa [ vs|ve |vi v |vo fvio] viulwviz} vis|via Jwis | vie fva7 |vis | vio | v2o
1971 a1 ) 3] s sof 28f se ) s ) e ] o) .onf .1s| .06 .16] .36 .13] .0a) .36] .24] .o
1972 a2 | 5| e 0| .33) .56 | 35| 49| .28 | 1| 06| .06 .09 .13 .36 | .11 .6] .21] .28 .91
1973 A1) 79 a2) 0| 35 .38 .22 .sof a7 | 35] 03] 56| .a9] .10) .8 .27{ .28 .a8| .a1] .81
1974 .06 | .86 .03} .59 ) .13| .57 | .16 | 1.09} .06 J1.00 ] 05| .75 | .04 }. .08] .38 .30]-.25] -.08] .20] .9
1975 10 | 85| .14 83| .09) .68 | .19 70| .37 | 57| 05| .76 | .46 | .05] 03| .23] .a1{ .o6] .19] .54
1976 g0 § 72| 7] 62| 07| 86 | 31| e5) .37 | 45| .04 83| .21 | .18) .21] .00) .04} .18} .13] .79
1977 a7 | 3| e e} s s | o] 7] | 30| oafras | 0] .10f 28] .o7]-.07| .a0f-.6] .70
1978 A7 | 7| as) 57 .22) e8| 22| 60) .30 | 29 o4 43| 31| .09 .28 .10 .18 .a1] .53] .69
1979 20 | 64| 9f 54 27| .53 | .2a ]| o) 32| w0 o8] .85 ) oa] 6] .27 | 20] 16| .28] 07| .96
1980 22 | 64| 23| 51| 24§ 46 | 22| o) 28 | 42| .0 84 | 6] .14 .26 | .32 23] .30 .06] .44
1981 21| 68) .9 o1 | 27} 60 | .27 | 5] 27| s3] o9 76} 30 ] 1] .20 Losf-.02 ) .21 .15] et
Estimates

Unc.OLS .15 .76 .12 1.01 -.79 .59 .29 .9 -.04 .20 .60 .90 .23 1.45 -1.68 .51 -0.05 -1.63 -1.49 -.13
Rest.OLS .14 .63 .27 .73 .00 .71 .11 .89 .00 .23 .39 .61 1.00 .23 .00 .29 .00 .77 .00 .00
Gamnay 16 .77 .10 .74 .05 .51 .40 .81 .13 .18 .61 .91 .28 1.10 -.4b .07 -1.45 1.5 .34 -.9%
s 16 .64 .27 .53 .30 .67 .19 .81 .12 .16 .67 .25 .97 .20 .21 .03 .00 .72 .08 .03

(Matrix A)
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Table C.6.c. The Observed Point Estimates of the Transition Probabilities
- BRAGA
Trans { !
Probab. [Pss | Psg | Pes [Pe7 | P77 | Pra| Pes | Pso | Pos [Pg,10 fo.sTo.: P11,11Psq  {Ped {P7d  {Ped | Pod [P10,d{P11,d
«%xoocm vi | vzl valve | vs|ve |vz |ve |vo |vio| vitfviz| viafvie fvis | vie |v17 {vis | vi9| v20
1971 a6 | .56 { .16 | 49) .2t | 6| .23 | 56| .18 .58 | 03].78 | 06| .28].35 ] a3).23 23] .19] ..
1972 Jd6 | .65 | .14 | 51} .20 | 65} .22 | .58 .25] .54 | .04 ) .77 06 ] a9} .35 | as|.20) 1| .19] .9
1973 A2 ) .64 | 13 ) 67 .35 ) .59} 12 | .55 ) .22} .56 | .06 | .74 | .22 ] .24 ) .20 ]| .06 .33 | .23]| .20} .88
1974 071.78 | .06 82| .12 70| .16 [1.09 | .06 [1.23 | .01 |.92 | .01 |..15 ] .15 | .18 {-.25 |-.25| .07} .99
1975 A21.76 } 10| 70| .15 | 69| .25 | .69 | .26 | .92 | .03 .91 | .3 | .12 ].20 | .16 | .06 |-.17 | .06 .66
1976 A1) .68 | .13 .59 .08 | .8af .18 | 65| .27 .72 | .05 |.76 | .20} .21 |.28 | .08 |.17 | .ot ]| .19] .80
1977 A5( .64 | 13 56§ .22 | .11 |.22 | .63 | 31 [.5 | .10 (.80 |.a1 ] .20 .30 [ .07 .15 .15] .10f .59
1978 19 | .63 | .16 | 42| .19 | 48| .18 | 48 | 21| .43 | 02 |56 |20 | a8 a2 | .33 ) .36 | .36 | .44 .80
' 1979 A8 1 .57 | 15| .asf .26} 53 ) .22 |65 | .35 ).55 | .09 .77 |8 .25 |t | 23 )3 | 09 .14] .82
1980 230 .72 | 7| w6 .20 | 58| .23 | .65 | .22 |.58 | .11 |84 f.a3 | .05 .37 |22 |2 | a7 | .os5] .57
1981 22| .60 | 6| 42 .23 ) .59 ) .23 | .65 | .26 |.70 | 11 )88 | .32 ) .18 e | 18 a2 } o6 .o1] .e8
Estimates
Unr.OLS .16 .34 .59 .35 .48 .66 .20 .85 -.02 -.05 1.13 .97 .07 1.86 -3.33 .88 -. 1.86 .49 1.66
Rest.OLS .15 .45 .44 .56 .17 .83 .00 .8 .00 .39 .32 .68 .27 .49 .00 .00 .16 .61 .00 .73
Gty <17 .35 0% .39 40 LSS .31 74 .09 .19 .75 1.05 .02 2.43 -4.70 1.37 .15 1.66 -.30 4.28
feat-aLS A8 40 .52 .48 .28 .72 .13 .8 .00 .49 .08 .92 .01 .42 .00 .00 .03 .51 .00 .99

(Matrix A)
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Table C.6.d. The Observed Point Estimates of the Transition Probabilities

~ BRAGANCA

Tans oo [ogs | pe [P67 | P17 | P28 | Pes | Pas | Pos |Po.10[Pr0,10P10,11|Pra,1fPsd | Pea [P7a | Pea | Pod P10,4|P11 g
VN vt [ v2 | va v | vsfve |vz | ve [vo |wvio| vir|viz| vas|vas |vis | vie fvi7 [vis | vag | v2o
1971 as| .3 | 7| | 26| we2| 30| .s7| 27| 35| 0] 66 | 00| 12| .22 ]-.08] .13 .38] .3 ]1.00
1972 a6 .15 | .2t | et 2] 35| a9 f .78 .23} 41| .03 .59 | 23] .09 .18 | .03] .03 .36| .38] .77
1973 a3 .78 | 8] 7| ]| sef .20 ) 62| 22| 49| 00 .51 | .52 ] .09) .08 ) 03] .18 | .30 .49] .48
1974 06| .87 | o0 | 72| .06 | .68] .09 J1.24 | 04| .9 | 00} .76 | 00| . .07] .27 ] .261-.33 | .02] .24}1.00
1975 08f .86 | .as] 91| .23 | 67| .29 | .8 | .3 | .67 | .ot | .94 | .08 | .06 |-.06 | .10]-.13 |-.01] .05} .92
1976 08} .69 | .13) .68] .06 | 91| .10} .95} .35} .55| .00 .82 | .24} .23).19 | .03 }-.05{ .09] .18{ .7
1977 a3 o) as| et .| 6] .22 | o5 | 29| .38 | oo ) es | 28| a8 |2 | 13- 33| .27 .72
1978 A6 2] a6 ) 67| 29| 61| .3 | 64| 33] .32 | 00 )7 |37 a2).a7 ] a0)].02] 3] .26] .63
1979 A7) .69 | 18| .54 3t | 3] .35 | 63| 47) .3 | .08]|.76 | .00 | .a4].28 | .26 .02 .19] .16]1.00
1980 23] .70 1 .19 .56 3 | .55 .3 | .53 .29f .43 | .10 |98 | .32 f .07 | .25 | a1 ) .13 | .28 [-.08] .68
1981 20 69| 18| .64 .28 | 57| .28 | .66 | .30 .52 | .06 | .99 | .38 | .11 | .18 | .15 .08 | .18 |-.05] .62
Estimates

Unc.OLS .12 .72 .17 1.10 -.31 .67 .23 1.00 .08 .18 .63 .58 .52 .04 .26 .31 .74 .09 ~4.14 3.77
Rest.OLS - .13 .69 .23 .77 .12 .88 .00 1.00 .06 .42 .02 .06 1.00 .18 .00 .00 .00 .5 .91 .00
G ay (1271 17 1,07 .3 .56 .36 .80 .27 .36 .16 .25 .92 1.25-2.35 2.06 -1.32 .62 1.63 -.40
Rese.0Ls A3 .57 .36 .64 .26 .73 .19 .81 .28 .45 .00 .49 .65 .30 .00 .01 .00 .27 .51 .35

(Matrix A)
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Table C.6.e. The Observed Point Estimates of the Transition Probabilities
— CASTELO BRANCO
Do, 1Pss | Ps6 | Pes [P67 | P77 | P78 | Pas | Pag | Poo | P9, 10P10,10|P10,11P11,11]Psd | Ped |P7d | Psd | Pad [Pi0,4|P11,d
«%»884 vi | v2 | va)va | vs)ve vz |ve Jvo |vio] vir]viz} viz]vis Jvis | vie [viz vis | vio | v2o
1971 a6 f .67 | 7| 59| 2af 72| 27| sa | 29 st | 09| .73 s ) a7 .26 | w04 .22 .21 .18{ .85
1972 a6 .73 18| 64| .20f 68 .21} .76 | 26| .70 | .06 | .64 | .26 | .13} .18 | .12 | .03 .05( .32{ .74
1973 a6 f .76 | 47| 55| .20 53| .22 | .65 | 25| .42 | 07| .46 | 16| 10| .28 | 27 ] .13] .3 | 7] .84
1974 05| .88 | 05| .74 .3 92] .16 | .99 .08].90 | .001.04 | .09} .07].210}-.05{-.15}-.01]-.04] .1
1975 12| 99| a7} 62} .22 | 55} .36 ) 59| .26) .71 ) 01|83 | .17 f-a1).21 ] 04| .05[-.03] .16] .83
1976 08{.77] 1] 59} .05} .95{.16 | .61 | 38| .81 | .02]|.96 | .14 | .15} .30 ] 00| .23]-.18| .02] .86
1977 as| .79 | e ) et | 2923 | 67| 3|7 | 02 ].e0 | 8] w06 .32 | 0] .10 22| 18] .82
1978 6| .| 2] 3 .21 | ea| .19} 60| 30).52 | 6.0 {13 3|30 15| 21 .18 )-.04] .87
1979 16| .69 | 6] .52) .35 ) .50 .28 § .81 | .40] .59 | o6 {.93 .05 ] a5].32 | .06 |-.09] .01] .03} .95
1980 22| a7 eo| e | ee |30 | 3| |57 | os a5 {2 ] w0623 .10 -0 12| a0 ] .58
1981 as| .73 8| ceo) .25 | o .23 | et | 5|56 | 2092 |0 | w00 |22 | 16| a6 .22 |-12] .70
Estimates
Unr.OLS .15 .30 .69 .35 .54 .68 .28 .51 .47 .44 .33 .48 .64 .97 -.80 -.99 1.15 .74 .07 .15
Rest.OLS .15 .53 .42 .S58 .21 .79 .14 .52 .45 .25 .62 .38 .74 .32 .00 .00  .3% .29 .00 .25
G ay <15 79 .09 .54 .25 .59 .34 .49 .50 .53 .13 .34 .82 1.7 173 .42 .16 1.64 -.25 -.26
hese-0LS A5 .42 .56 .46 39 .61 .36 .51 .49 .51 .21 .79 .35 .43 .00 .00 .15 .00 .00 .65

(Matrix A)
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Table C.6.f. The Observed Point Estimates of the Transition Probabilities
- COIMBRA

Tropab. |55 | Ps6 | Pes |Ps7 | P27 | Pra | Pes | Peg | Pao |Po.10[P10,10|P10,1P11.11] Psa | Ped | P7a | Ped | Pod|Pi0,d P11,d
ADE vt fva | valva [ vs|ve vz |v8 [vo |vio] via|viz| viz| vis Jvis | vie fvi7 |vis | va9 | vao
1971 a3 77| a3 .70 .29 78| 24| e8| .17 64| 05| .76 | 09| .10 .17 ] -.07| .08 .18] .19] .01
1972 a2 76| ) .| .22 67| 23| .62} 17| 63| 06| .70 | .14 .12 8] 11| 15| .21 .24] .86
1973 ) .77 | oas) .87 24| 66| a8 | 69| 22| 70| 02| 72| 4| .12]-.02 ] .10] .13} .08 .26] .86
1974 03| 97| .03)1.03] .06| .79} .10 |1.07 ] .07)1.02 | 03| .98 | .04 |..00]-.06 | .15] -.17} -.08|-.01] .9
1975 d0f 82| 18| .83f .19 72| .21 | .76] 35| 66 | 06| .76 | .32 | .08 |-.00 | 09| .03] -.01]| .18] .68
1976 2] 82 ) as) .79) .09} 88| 21| .70] .29 .60-] 06| .80 § .27 ] .06 .06 | .03| .09) .11] .14} .73
1977 a6 s 3] 73] as| 7 a6} 0] .36) 46 | 06| .85 | 28] .09 .14 | 08| .14] .18] .09] .72
1978 a8 .69 | 18| .s8| .22 | 57) .23 | .61 | .2 a4 | 02|77 |29 a3 .2a | 21| 6] 33] 21|
1979 9| .70 ] 8| 62| .28 56| .23 | 63| 33| .51 | 16| .78 J o8] a1} .20| .16 14| 16| .06 .92
1980 20 .72 -9 .60 27| 57| .27 | 64| .26) .60 | .14 (.81 | 3t} 07| .21 | .16 .09] .13 .05] .69
1981 24| .68 | 22| .s6] 27| 56| .30 | 62| 28] .82 | .22 | .8s | .37 ) o8 ) .22 | 17| .08)-.11]-.06) .63
Estimates

Unc.OLS .16 .53 .44 .45 .52 .68 .22 .97 -.04 .05 1.01 .7 .34 .60 .13 -1.58 ~-.12 2.17 1.52 -1.53
Rest.OLS .16 .63 .31 .69 .21 .79 .08 .92 .00 .19 .72 .27 .78 .21 .00 .00 .00 .81 .00 .22
s,y 16 .86 .01 .4 .51 .58 .3 .82 .10 -.01 1.15 .36 .76 -.32 1.54 -1.50 -.16 1.51 1.55 -1.42
Rest.015 .17 .60 .34 .66 .24 .76 .12 .88 .01 .12 .89 .11 1.00 .23 .00 .00 .00 .87 .00 .00

(Matrix A)
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Table C.6.9. The Observed Point Estimates

of the Transition Probabilities

EVORA

teans  IPss | Pse | Pes [Pe7 | P27 | Prg | Peg Pgs | Pgg |Pg,10|P10,10{ P10,1P11,11] Psd | Ped | P7d | Ped | Pad| P10,d P11,d:
TnOEl v fva [ w3 [va | vs [ ve [vi | v8 [vo [wviof vir|viz| vas{vis [vis | vie [vi7 {vi8 | v19| w20
1971 19} 66| .21 .53| 28| .69f .29 .sa} .35| 45| .04 .65 { .00} .15 .26 | .03]| .17 .20| .31] .99
1972 7] .73} 9] e8| .18 | .65) 31 ) .67 .35] .63} .05] .82 | .05} .10} .13 | .17 | .02] .02} .13} .95
1973 a7f .73 a6} .58 23| .70f .27} 65) .38 .52 | 06| .39 | 63| .10] .26 | 071 .08] .10} .55| .37
1974 05| .83 02| .75| 26| .78| 15| .85| 11| .88 | .04 | .66 | .00 |. .12 .23 | .06 { .00| .01| .30]1.00
1975 as| .86 | 19| .78 a5 | 53| a1 | 78| .26 .42 | .01 | .44 | .01 {-.01] .03 | .32| 1] .32 .55{ .99
1976 07} .86 | .13) .68} .09 | .92] .18 }1.26 | .24 | .80 | .13 |1.81 | .47 | .07} .19 | -.01 | -.44) -.04 |-. .53
1977 as| 6o | 21| wea| o8| | .10 | s | o) a0 | 2| r ] s as | e | -oa]| La) an] 7 u
1978 29f 69| a9 .57] 22| .e5f .17 | .66 | 20| 40 | .00]| .80 | 0| 12| .24 | 13| .17} .a0] .20] .90 ._
1979 A74 54 | 8| 61 .27 | 61| .24 | 68| .35( .53 f .06 | .86 | .13 f .29 .21 | .12 | .08{ .12 .08 .87
1980 24| .87 20| .83} .24 | .63f .28 | .63 | 31| .49 | .03].85 | .27 |-.11 f-03 | 3] .09) .21 .12 .73
1981 20| 69 ] 8] e8| .26 | 3] .2¢ | e8] 5| .1 | 09 fror fas | | s | 13| .08] .03]-.16] .52
Estimates .

Unr.OLS .16 .84 .07 .32 .64 .85 .02 .83 .19 .58 .05 .32 .79 .53 .25 -2.52 2.16 2.07 .75 -1.90
Rest.OLS .18 .66 .29 .72 .14 .8 .00 .92 .07 .33 .38 .3 .72 .17 .00 .00 .08 .60 .27 .28
sy 17 102 -9 .23 .75 .76 .11 .82 .20 .38 .31 .71 .40 .31 1.81 -2.61 -1.01 1.51 -.04 1.02
Rest.OLS 17 .83 .06 .66 .19 .81 .05 .95 .05 .3 .38 .62 .48 .00 .28 .00 .00 .61 .00 .52

(Matcix A)
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(Matrix A)

Table C.6.h. The Observed Point Estimates of the Transition Probabilities
- FARO

Teans | p Pee | P P Pra| P Pag | Pag 1Pg 10 1P p r IR Peq | P P Paq | P1o d P
Probab. | V55 56 66 | P67 77 78 | Pss 89 | Pog P9, 10 {"10,10)P10,11P11,11] Psd 6d | P1d 8d od | P10,4 P11,d
«%chm vi [ v2 | va]wve | vs|ve |vi |ve {vo Jvio] vit]wviz]| viz| via |vis | vie |vi7z [vis | vio| v2o
1971 A8 ) .72 ) .25 ] ) .26 ) .70} .29 ) .61 19} .60 ] .05] .66 | .11} .10} .04 .06 .10] .22] .29] .89
1972 191 .75 ) .26 ] .68} .20 ] .69} .21 | .66 ] .19] .61 0971 .61} .12 ] .06 .08} .11 .13] .20} .30} .88
1973 A91 .72} 7] 99} .21 ] 55 .15 | .60 )] 23§ .8 ] .051.65 ] .08} .09 -.16 | .24 1 .24] .19.1 .30] .92
1974 051 .91 ,03]1.064| .08 ] .68} .16 |1.20 ]| .08 |1.11 | .03 .82 ]| .02 |..04 }-.07 ) .24 {-.3a]-.19] .15| .98
1975 A3 .91} 18102 .07} .79 .16 ] 83] .27 .76 ] .06 ].8 | .16 |-. 20 | 14| .01]-.03] .10 .84
1976 0.8 | .15} .82 .09 | .91 .16 | .78 ) 27| .69 | .10 ].88 | .31 ] .05}.03 | .00] .06] .03] .02] .69
1977 6] .82 9} .72} .18 75).20 | .66 | .36} .46 | 08 }.77 | .40 } 02 ).09 | .07 a6f .8 .15] .60
1978 A7 1 .73 | 17| 63| .18 | 61 )] .16 | 60 ] .19 .43 | 03 |.32 | .16 | .10).20 ] .22 { .24| .38} .65} .84
1979 201 .74 1 201 .67 .27 S571.24 J .66 31).5 | .101.79 .00 .06 .13 | .16 100 .14 ] .10]1.00
1980 210 .69 | o1 601 .28 f .55¢0.25 { .63 .29¢.56 | .07 {.79 |.3 [ .10 {.19 | .17 A2 .15 (14| .66
1981 211 .70 ) 17 ) .69} .24 ) .68 | .23 |} .69 ] .27 } .64 | .08 }.90 ).30 } .09 |.14 | .08 .08} .08} .02} .70
Fstimates
Unr.OLS 17 .59 .38 .36 .64 .58 .33 .95 -.02 .12 .84 .94 .01 -.59 2.50 -1.18 -.66 2.89 -3.90 .29
Rest.OLS .18 .82 .13 .74 .21 .79 .08 .92 .00 .50 .15 .8 .07 .00 .13 .00 .00 .50 .00 .93
Yar.0LS .17 .76 .17 470050 .60 .30 .79 12 .25 .59 .92 .06 1.71 .19 -1.72  -.71 2,07 -3.24 .97
(Matrix A)

Rest.OLS .20 .70 .26 /A | .79 .09 .91 .00 .50 .10 .90 .00 .10 .00 .00 .00 .50 .00 1.00
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The Observed Point Estimates of the Transition Probabilities

(Matcix A)

Table C.6.1.
— GUARDA

Trans |, p Peg | P p Prg | P Pag | Pog |Pa 10 P P r p Py | P p Pas | Pin | P
Probab. | PSS 56 66 | P67 77 78 | Pas | Pso | Pag |Pg 19/P10,10|P10,1P11,11] Psd 6d | P1d 8d | Pad|P10,q4 P11.d
«%88 vi | v2 vi | va vs | ve | v7 v8 | vo vio | vit) viz2 | viz] vie |vis | vie {viz |vis | vio | v2o
1971 4] .66 | .16 .e6] .17 ] .77] .19] 63| .20} 60| 00| .70 ] 03] .20f .18} .06] .18} .19] .30| .97
1972 a3 .83 a7 | .72] a8 | .92 .18} .88 .3)] .76 ) .01} .01 ] .07 .04] .11 ] -.10] -.06] -.10] .08} .93
1973 3| .77 6} 70| 23| 69| 19| 67| .24) 58| 01| .70} .14 ] 10| 14| .08{ .14} .19} .29] .86
1974 04 .87 o0 | 63| .05) .83| .05 |1.12| .0o5|1.22 | o1 | .86 | .02 |- .09} .36 | .12 -.17|-.26] 13| .98
1975 A4 ) 87| 5] 67| a8 ) 96| .24 J1.00] .52] .80 | .02 1.00 | .13 }-.01] .18 | -.14 | -.24] -.32]-.11] .87
1976 091 .75 f 12§ s9f 07 | .88 .7 | .24 3] 61| 024105 | 0] 6] .29 05| .09| .08]-.07] .90
1977 3] 69| 4| 53f s | 73} 20 ) 1| 0] a8 | 02 .96 | 16| 18| .33 ] 13| .o9| .12] .02| .86
1978 a3t 0| as| w7) 22| 63| .26 ] 77| 9] 46 | 22| .86 | e a7l .38 15| -.03] .35]-.06] .84
1979 a6 .75 | a8 s 26 ] 58| .23 | 67| 3| 49| .21 .68 | .24 ] 09 .38 | 18| .10] .19] .11} .7
1980 20f{.70 | a8 48| .26 | 67| .28 | 72| .26 .62 | 13| .86 | .26 | .10] .3 | .07} .00] .12{ 01| .74
1981 a9 .75 ] 18} 8] .25 ) e6) .21 | .70} 26 .76 ) a2 )93 ) a0} o6 .3 ) ool .09)-.03]-.05] .60
Estimates

Unc.0LS .14 .83 .06 .58 .14 .85 .09 1.24 -.18 .33 .54 .87 .23 .70 -.45 -1.13 .18 1.81 -.69 .83
Rest.OLS .13 .87 .00 .33 .29 .71 .00 1.00 .20 .80 .00 1.00 .00 .00 .67 .00 .00 .00 .00 1.00
“Uaz.OLS 14 .78 .11 .4 .18 .80 .13 .88 .12 .37 .43 .30 .85 .88 2.15 1.67 -1.35 2.14 .42 1.18
(Matcix A)

Rest.OLS s .58 .37 .63 .07 .93 .00 1.00 .00 .23 .60 .40 .69 .26 .00 .00 .77 .00 .32 .00
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Table C.6.j. The Observed Point Estimates of the Transition Probabilities

~ LEIRIA

beabeb. | Pss | Pse P | P67 | P77 | Prs| Psa | Pgg | Py uo.s_vs.s P1o,111,11] Psd | Ped | P7d | Ped | Pad|Pi0,4 P11,d
e vi | v2 | vafva | vslve | vz | ve fvo |wvio| var|viz| vis|viae |vis | vie |vi7 fvis | vi9 | v2o
19711 131 .68 | .17 ) .52 .13} 25| .8 | .56 | .18) .53 ) .03 .56 | .3 ) .19 .3t} .12 ) 26| .29 .41] .87
1972 A31 .75 | a5 ) 65) .19 | 83| .19 | 69| .17 ] .76 | io5| .78 | .09} .12 ] .20 {-.02 | .12] .09]| .17} .91
1973 1) .80 | 15| .96) .22 ) 64| .15 | .67 ] 18] .58 | 02| .73 | .04 | .09 |-a1t | .14 ] .18) .24) .25] .96
1974 041 .89 | .02) 85| .11 ] 71| .14 |1.06 | .06 |1.20 | .05 |1.07 | .00 |..07 | .13 | .18 | -.20|-.27 | -.12] .99°
1975 0] .83} a3 nja2}) 6|12 .59 30).78 ) .02}.9 |.11] .08).16 | .24] .29{-.08] .07] .89
1976 07| .80 f .08 .63].07 | .86 .24 |.7 | .27].77 | .05 1.25 | .31 | .12 ) .29 | .07 | .02}-.03 -.30| .60
1977 150 .69 | (13| .54) .18 | .80 .18 | .84 | .26 | 49 | .12 | .83 | .24 | .16 | .33 | .02 |-.02] .25 .05 .76
1978 A7 (.70 | .18 | 52| .18 | .53 .17 | .49 | .19 )] .34 | .02 |.65 | .20 | .13 ].30 | .29 .| .47 .33 .79
1979 16 | .72 | 13| 48] .23 | .56 | .26 | .63 | .30 ] .43 .10 .75 J.oa | 12 §.39 | 21| 1] .27} .15 .9
1980 a9 (.70 | a8 sof .0 | er .22 | 3| 36 |2 s L3 | a2 o 5| .20 .10 .es
1981 18 | .74 | 13| 53] .25 | 62| .23 | .62 | .23 | .61 [.09 .95 |.23 } .08 |.3 | .13 | .15| .16 | -.04] .77
Estimates

Unc.OLS .13 .61 .27 .51 .18 .79 .13 1.47 -.37 .13 .85 1.08 -.00 .64 .87 -1.30 -.06 2.86 1.39-1.59
Rest.OLS .18 .66 .30 .65 .16 .8 .06 .9% .00 .00 .48 .52 .00 .17 .05 .00 .00 1.00 .00 1.00
oy (1667 .24 .38 48 70 .16 .89 -.04 .21 .61 1.00 .07 -.39 2.09 -2.16 .53 1.42 =-2.05 1.20
Rest.OLS .18 .67 .27 .73 .00 .23 .63 .3 .52 .48 .00 .00 .00 .15 .00 .77 .00 .00 1.001.00

(Matrix A)
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Table C.6.k. The (Observed Point Estimates of the Transition Prababilities

— LISBOA _
Trobab. [Pss | Pss | Pes [ P67 | P77 | Pra| Pes | Pao | Poo [Po,10P10,10{P10,10P11, 11| Psa | Ped | Pra | Pea | Paa| Pr0.d P11
VORPE vt f vz | valwa | vs e vz jve |vo Jvio| vit|viz| viz]vie jvis | vae [v17 fvis | vio | vao |
1971 as| 3| o] e7| | 67| 25| 6| .20 s | wos| .81 | 16| 09f-. 09| .19 6| .14 .86
1972 a8} .7 | 8| .87 1| .64 .20 61| .24) .70} .05{ .82 | .09{ .04}-.05| .15 .18/ .05| .13} .91
1973 as| 78| 17| 84| 22| es| 20| 720 .23} 67 ) 08| .74} 4] 07)-.00| 4] .09] .10| .18} .86
1974 08| 89| .05|1.13] 6| 89| 14| .89 .10|1.03] 13| .88 | .00 |. .03)-.18 | -.05] -.03| ~.13|-.01 ]| .o
1975 2| e | | 97| a2 9| 7| e | T2aa| 3| o5 .es | .16 -0 -8 | 29| 19| 06| 07| .8
1976 azf r | oas| .m0 wea] ca ] ea ] e | ]| 5] 1] .08 ] - .02] -.02]-.07) .75
1977 6] %6 | 16| .82 8| .sa| 8| 76| 35| .66 | 1] .03 | 20| o8| .02 |-.02| .06 00|-a) 71
1978 20 .73 23] .72) 19| 56| .18 | .58 | 18] .44 | .03 ) .54 | .23} .07 .05 | 25| .24f .38] .43 .77
1979 A9) 2| 18] 6] .23f .61) .26 | 70| 28] .59 | 09| .89 | .13 .07] .16 | .16 | .04 .13 .02| .87
1980 20 .| 9 ) .26 67| 25| .65 .26) 63} .10) .91 | .25 .08} .10 .07} .10 .1t}-.01} .75
1981 as| 2| 7| 72| s | 3| .2 | ee | 22| 2| 2| .97 | s} 10| aan | 2| 13| .os|-.00] .75
Estimates
Unr.OLS A7 .77 17 .53 .48 .56 .36 .99 -.11 -.02 .09 .85 .22 8.05 -7.02 -4.55 -4.06 4.87 11.56 -5.64
Rest.OLS .18 .82 .12 .8 .12 .78 .10 .9 .00 .3% .47 .53 .49 .00 .00 .10 .00 .66 .00 .51
ﬁ%ma 17 .8 .66 .44 .57 .66 .23 .93 -.04 -.33 1.60 .85 .23 1.22 -.5% -.05 -1.10 2.52 -4.49 2.23
Rest.OLS A9 .73 .22 .78 .21 .79 .09 .90 .00 .3 .43 .57 .45 .08 .00 .00 .00 .64 .00 .55

(Matcix A)
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C.6.1. The Observed Point Estimates of the Transition Probabilities

Table - PORTALEGRE _
Propab. |Pss [ Pss | Pes |Pe7 | P17 | Pra| Pes | Pas | Poo {Po,10[P10.10{P10,10P11, 11| Psa | Pea | Pra | Ped | Pod]| Pio.d P11,
VAROGOEl vi va | v3a|wva | vsfve |vi [ va |vo [viof vir|viz| vas|vie |vas | vie [vi7 [vis | vi9 | v2o
1971 as| e | a7 | a9 20| .73) .26 | 59| .20] a9 | 05| er | 13| 09| 36| .o7| .15| .30 .34] .87
1972 as| .76 | 200 .51 a9f .72 .26 | 66| .18| .59 | .03| .59 | .20f .09 .29 .09| .08 .22] .38| .80
1973 a2 .69 ) .15] .56} .20] .79} 20) 70} 23| 49| .oa) 60 | 09 ] .19] .29 ) .01 .10 .28] .36 .01
1974 os) 00| ot) 66| .09) .72) 1| 82| o8] 90 ] ot} .77 ] .02 ). .05) .33 u] .o7| .02] .22] e8!
1975 a3 92| sy 73] a2 .69} .24 | o1 | .24) 85| 03] .98 | .13 )-.05] .12 ] .19 -.15] -.09]-.01] .87
1976 .08[.90]| 13| .58 09| .80| .20 | .80} .23| .55 | .06 | .89 | .28 | 02| .20 | .11 | .00| .22| .05] .72
1977 a6 74| as| .ssf{ .20 ) a7 | 1] 29 7| 07| .87 | 22 a0 .30 .09 .12{ 24| .06] .78
1978 s 7} a7} 55t a1} ceo) .18 .75 ) Lz} .55 | 06| a9 | .38 ) aan 28| a9 Lo7] .25) .47 .62
1979 A7) .68 | as| w8l 27| 69| a7 | 77| 27| .59 | o9 f.83 | a1} a5 .37 | .04 .06 .14] .08 .89
1980 2 .| 20f o) 25| s9) .3 | cea | 26] .66 | 12|82 | o] 07 ] .30 6] 05| .08 .06 .60
1981 o8| .73 7| 55| 22| .68) .24 | 66| 27| .77 | 6| .86 | .37} 08|.28 ] .10] .10}-.04} .00] .63
Estimates
Unc.OLS .15 .52 .44 .63 .09 .78 .11 .67 .32 .24 .71 .75 .36 .90 -.58 -.58 1.12 .71 -2.21 1.44
Rest.OLS .15 .51 .44 .56 .20 .80 .09 .71 .28 .44 .37 .63 .49 .3 .00 .00 .20 .28 .00 .51
Garieay 15 57 .36 .62 .07 .56 .36 .53 .46 .11 .9 .42 .75 1.67 -1.15 .45 .42 .22 -2.7h 2.29
Rest. LS 22 .1 .27 .73 .01 .99 .00 .33 .20 .00 .97 .03 1.00 .06 .00 .00 .67 .80 .00 .00

(Matcix A)
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The Ohserved Point Estimates of the Transition Prababilities

Table C.6.m.
- PORTO
B, 1 P55 | Pse | Pes | Pe7 | P77 | Pr1s| Pes | Psa| Pso | P9,10P10,1dP10,11{P11,11| Psd | Ped | P7a | Psa | Pod|P10,d P11,d
b vi [ vz [ valva [ vs]ve v [ ve Jvo [vio} via]viz]| vi3] v Jvis | vie fvi7 vis | vio | v2o
1971 as| 66 | 17| .e2| .25 | 61| .26 | .ss| 22| 7] 03| 67| 09| 7] 21| 4| 21| .21]| .30] .%0
1972 a3) 72} a3 .es] .24 ) 67| 25| .es| .22) .67 ] 07] 78| 6] .13} .22 .09] .10} .11] .15} .8
1973 a2 | s .| 22| | 24| .6s| 24| 65| 05| .83 | 3] s .oe| .02] .1 .1 2] .87
1974 05| 82| 03| o3| 8| 70| s | ;2| aalraz| 0| s | 9] 03] 6| 03] .04 -.22]-.05 o1
1975 a3 .78 | 19| .93 .13 .s7)| .23 | 63| 30| .11 | 06| 63| .15} .19|-12) .30] 14| -.01] 3] .85
1976 ) s | oas| .7a| az| 87| .26 | 7n ) 28| 7 | 18] o8 | .25 .15 a1 | .on| .05 .os|-.16] .75 .
1977 as| 72| 5| .e8| .19 69| .20 ] 66| 36| 51| .07 ] .85 | 22| 5| a7 | 2] 4] .12] .08] .78 N.m
1978 20} 68| .19 .s8f .21} .52 20| suf .24) 1| .on | 68 | 23} .19} .23 .27] .29] .35] .31 .77
1979 21| 65| 7| .s8| 30| .52| .28 | 65| 3| .51 | .12 .80 | .08 | 17| .25 | 18| .07 .14] .08] .92
1980 26| 67| .17) .s8| .29 | .si| .28 | .s6 | .27) 57 ] 12| .83 | .33 ) .17 ) .25 | 20| .16] .16] .05] .67
1981 21 66| 18| .55{ .29 | .54 .28 | .60] .26| .57 | .10} .90 | 30§ a8} .27 | 7| .12} .07 .00] .70
Estimates
Unc.OLS .17 .54 .38 .50 .44 .77 .04 .99 -.11 .20 .69 .58 .48 3.03 -4.79 -1.04 1.79 2.06 1.9 -1.02
Rest.OLS .18 .61 .29 .71 .18 .82 .00 .90 .00 .24 .54 .46 .53 .21 .00 .00 .10 .76 .00 .47
_A_H%ma .17 .55 .35 .55 .35 74,07 .93 .05 .06 .9 .99 .07 1.02 -.51 ~-.86 .28 .93 -1.91 2.19
Rest.OLS 19 .6 .36 .64 .25 .75 .08 .92 .00 .46 .12 .88 .08 .25 .00 .00 .00 .5 .00 .92

{Matrix A)



Table C.6.n. The Observed Point Estimates of the Transition Prababilities
— SANTAREM

Teobab. | Pss ' Pse | Pes | Pe7 | Pr7| Prs| Pes| Pso| Pag | P9.10{P1o 10P10,11{P11,11fPsd  |Ped [P7a | Psd | Ped [Pr0,d[P11,q
2H vt | vz | ovatve | vs fve vz fve |vo |wvio| vinviz| viz|via vis | vie [v17 [vis | v19 | v20
1971 ar| 6o | o] sef 2t | so 32| 63| a9 52| o3| .es | o8| aa| .27 | .20 .o5| .28 .33) .92
1972 as| 7| a7 | ss| 22| e8| 21| 59| 19| 2| o4} 57 ] 1| o8] .25] 0] .20] .39 .39 .89
1973 a3} .79 3] o) .36 ) s8] .20 60 .25 .56 | 3] .70 | .20} .08]-.04 | .06 .20] .19] .17] .80
1974 06 ) 86| 02| .86f a2 | 1) .17 14| 318 | 05 .97 | s . a2 a2 | .27 { -3 -.31-.02] .86
1975 At ot [ a3 93| aa| 3f .27 | 81| 31| .| a5 | .87 | 61 |-.02]-061 23] -.08]-.05[-.02] .59
1976 a3 73| .o 76| 0| 82| 22| 59 .28) 60 | 9] .es | 25| s} a5 ] 06| 9] a1 27| .75
1977 as| 8] s 0] 8| 1| a8 | 60| wa] 60| 0f .87 | 22| oa] 6| 1] .13]-.03] 03] .73
1978 a7l 0| 3] e1f a7 | 55| a8 | 67 ] as) .32 ] o5 |.s1 | .26 ) 3] .26 | 28] 15| .53 s .76
1979 a8 | 72| 47| 61| 23| 61} .8 | .75} 23} 490 | .08).92 .04 20).22 | a6 .07 .28} .00] .%
1980 21 .68 | 9| 57| 27| 60 .25 | 65| .27) 62 | 09| .82 | .30} 1| .24 | 3| 10| 1] .09 .70
1981 9| .72 as| so| 23| 65| .22 | 69| 23| .0 | oo .83 | .26 | 09 .23 ]| 2| .09] .08] .08] .7
Estimates

Unr.OLS .15 .60 .34 .79 .09 .65 .23 .9 -.04 -.10 1.23 1.18 -.25 .59 -.88 -.49 2.25 1.04 -3.21 1.80
Rest.OLS .16 .8 .05 .72 .16 .8 .00 .8 .00 .30 .40 .60 .25 .00 .23 .00 .14 .70 .00 .75
sy (15 .91 -05 .77 .08 .61 .26 .77 .15 .05 .99 1.00 -.02 1.92 -3.44 .38 .46 2.29 3.11 -2.9%
Rest.OLS 17 .65 .29 .71 .17 .83 .00 .85 .00 .00 .9% .06 .9 .8 .0 .00 .15 1.00 .00 .05

(Matrix A)
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Table C.6.0. The Observed Point Estimates of the Transition Probabilities

- SETUBAL

Probab. | Pss [ Pse | Pes | P67 | P77 | Prs| Pes | Pao | Pao | P9, 10/P10,1P10,11{P11,11|Psa | Pea |P7a |Ped | Poa |P10, c:.a_
VAROOE vi [ vz | v3 fve [ vsve |vi |ve [vo |wvio]| vir]viz| v13]vis Jvis | vie Jvi7 |vis | vig | v2o _
1971 20) 6| 20| .77) 23] ee| | .ea| 7] 0| .00] 7| 03| .oaf 03| 1| o] .33] 2a| or
1972 8] 68 | 17| .74 .22} 67] 20| 64| .23] 60| .07) .64 | .19 ] .14 09 ] 2] .16} .17] .29] .81
1973 20| .81 | .20)1.03] .21 | .64| .19 .63 .21| 55| .03| .70 | .12 |-.01 |-.23| .15{ .18] .24| .27| .88
1974 09| .87 | .05}1.03] 16| .77} .20 95| .13|1.14 | .01 }1.04 |-.05|. .04 |-.08 | .07] -.15] -.26]-.05) .9
1975 18| .82 | 22| .98] 16| .52| .20} .63| 30| 69| 06| .73 | .29} .00|-.20 | .32} .17] .02}|-.21} .71
1976 A2} .73 | 9| .84 .11} 92| .28 ) .97 ] .35 .67 | .10 |1.02 | .30 | .15}-.03 | -.03 | -.25] -.03|-.12| .70
1977 20| .85 | 22| 84| 7| 35| a8 | .s0| 35| 48 | .09 | .86 | .31 |-.05[-.05 | .08 | .02| .16 05| .69
1978 240 66 | .21 .68 .23 | 57| .19 .60 | .14 43 | 02 .49 | a4 | 20§ 11| 20| .21] .53 .49] .86
1979 22| .66 20| .75( .24} .59} .19 | .7t ]| 28| .50 .06 (.76 { .08 .12 .05 .17 | .10{ .23| .18] .98
1980 28) .72 25| .78} .22 | 64| .25 ) .70| .28] .51 | .08 | .8 | .30 | .00 {-.03 | .14} .28} .20} .06] .70
1981 as| 2] a7 76| 0| 2|0 | 0] 0] e | 00| ee | s 0| .07 ] 8| 20 26| 2] .65
Estimates

Unr .OLS .20 .30 .72 .39 .63 .83 .00 1.12 -.19 -.02 1.09 .87 .16 4.95 -6.27 -1.35 .48 2.67 3.77 2.63
Rest.0LS .20 .76 .18 .82 .20 .81 .04 .9% .00 .02 .93 .06 .97 .03 .00 .00 .00 .98 .00 .03
gy +20 .80 .11 .65 .36 .76 .08 1.02 -.09 -.03 1.12 .96 .07 -1.59 6.66 -4.39 -.15 .71 -4.62 3.50
Rest.LS .20 .74 .20 .80 .20 .80 .05 .95 .00 .38 .20 .80 .16 .04 .00 .00 .00 .62 .00 .83

(Matrix A)
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The Observed Point Estimates of the Transition Prababilities

Table C.6.p.
- VIANA DO CASTELO

Trans 4 O
Probab. | P55 | Pss | Pe6 | Pe7 | P77 | Pzs| Pss| Psa| Pog | P9,10|P10,10P10,11{P11,11|Psd |Ped |[P7d |Psd | Pad |P10,d{P11,d
PR v | va | va|va | vs|ve [vz | va fvo |vio| vir|viz| va3|vie |vis | vae |v17 |vis | vi9 | v2o
1971 4| .ss| .13 .32f 8| .s2| .2s| .s4] .10| .68| .02} .92 .o1| .3t| .ss| .o0| .21 .22] .06} .99
1972 13| .65 | .13]| .49| .22} .82| .19 74| .30| .69 | .00 | .68 | .07 | .22] .381-. .07 .01} .31} .93
1973 a1 .72 | .13] .8) 9| .724] .18) 80| .19} 53| .02| .67 | 13| .17} .39 .07{ .02| .28| .3t} .87
1974 05| .71} .02} .63} .12| .o1f .10 | .85} .21}1.18 | .16 1.4 | .03, .24| .35 | -.03] .05| -.39| -. .97 |
1975 05| .8s| 07| .67} 09| .41] .16 ] 57| .20] 42| 03] 46| 06 ) .10} .26 | .50| .27 .38} .51} .9 _
1976 08| .89 | .08} .s8] .11 | .81] .29 |1.05] .46] .65 | .03|1.51 | .19 ] .03| .34 | .08] -.34] -.11]-, .81 |
1977 22| | o) .| as| 57| e | ee | 3| 36| .oafroo | 2| 7| .as | 28| .18 .33]-.13] .es m
1978 a2 .66 | .22{ .38] .25 46| .35 | .47) .28] .29 | .05) .63 | .31} .22 .40 ] .29 .18] .44 .32] .69 !
1979 a6} 79| 3| .| 25| 51 .26 | 70 3| .26 | 2] .73 | .36 ] .05 .43 | 24| .06] .40 .15) .64
1980 a8f .70 ) .14} .39) .26} 57| .28 ) 61} 35) .38 | 20| .76 | .28 | 2} 47| a7 1] .27] .04 .3.
1981 s8] .68 | .14 .s2) 26| 59 .24 | 69 35| .69 | .14 |1.04 | 40| .14 .44 | .17 .07} .06)-.18] .60 .
Estimates ;
Unr.OLS A3 .35 .60 .38 .38 .94 -.25 .82 .12 .29 .43 .62 .53 4.12 -8.21 2.79 2.47 2.62 3.75 -1.33
Rest.OLS .14 .42 .52 .48 .22 .78 .00 .86 .02 .35 .15 .59 .39 .44 .00 .00 .14 .63 .26 .61]
ﬂn%m: A3 .57 .31 .36 .38 1.07 -.49 .50 .48 .23 .57 1.25 -.01 -3.20 9.27 -7.84 -2.34 1.63 -2.35 4.4k
Rest.OLS A4 L7705 44 26 76 .00 .40 .59 .41 .00 1.0 .00 .09 .51 .00 .60 .00 .00 1.00

(Matcix A)



(Matcix A)

Table C.6.q. The Observed Point Estimates of the Transition Probabilities
- VILLA REAL
Provab. | P55 | Pse | Pes | Pe7 | P77 | Prs| Pes| Pss| Pog | Po,10Pi0,10P10,11]P11.1dPse | Pea |Pra |Pea | Paa [Pro.a[P11.d
VARODE yi | v2a [ va|ve [ vs|vwe [vi {v8 [vo [wvio] vir[wviz| vas|wvia [vis | vie [viz |vis | vio | vao
1971 a7( 58| 9| 2| .29 .58] 31| 4| 29| 46| .04 77| .08 .25) .39 .a3{ .25| .26 .19) .92
1972 Aas) 72| a7 .as) .33) 61 .26 64| .29)] o) .10) 68| .12 .14 .38) .06] .10 .22] .22} .88
1973 A4 65| 20| .60f .26 .56 .29| .61| .350 46| 05| .70 06| 21| .20 18] 0| .19 .25[ .94
1974 06| .66} .03} .77| 15| .78] .12 | .93| .17] .87 | .02] .80} .01 ] .28] .20| .07]-.05] -.04] .18] .99
1975 A2(1a2 | .9 1.03| .16 .76] .22 |1.02| .32 82| .10}1.10 | .54 {-.24{-.22| .08{-.24 [ -.15]-.20] .46
1976 os) .77 ] 8] .70 1| .ea) 6] 2| 35| s | 2] s | 6] a8 22| 08| a2 7] o7 .
1977 a3f 63| .as| .ea| 20| .67] 28| 62| 2| 37| as| .9 as| 2| .22 | 3| .0 .21 .06 .85
1978 21 66| .a7) .67) .21} .sa) 23| se] 3] w9 ) o) ;n | 33) 3] a6 | .2s| .2 | .19] .29] .67
1979 a7 69| .s| .et| .28 46| 30| 53| 46| 36| as| .2 | 00| 14| 24| .26f a7 a7 .13 .00
1980 21 66| .19] .s8] .29 .so) .32 | .sa] 35| 52| .22 .82 | 35| .13 23| .21 .1a | .a2)-.04] .65
1981 as{ .68 | .15| .e2| .37| 59| 33| .60 31| 55| 00) 88 | a5 ) e 23| 04| .07 | .13] 03] .5
Estimates
Unr.OLS A5 .28 .69 .3 .65 .81 -.02 .87 .08 .35 .38 1.17 -.18 .41 .73 -2.15 1.01 1.25 -1.43 1.77
Rest.0LS .13 .55 .35 .65 .25 .75 .09 .91 .04 .41 .25 .75 .32 .32 .00 .00 .00 .55 .00 .68
P .15 .63 .20 .17 .8 .60 .53 .62 .34 .41 .23 -91 2.43 1.16 .19 -2.21 -.52 1.31 -1.22 2.92
Rest.0LS A6 .42 .51 .49 .43 .57 .32 .68 .29 .22 .68 .32 1.00 .42 .00 .00 .00 .49 .00 .00

oov



Table C.6.r. The Observed Point Estimates of the Transition Probabilities
- VISED

Peane. |Pss | Pse | Pes [ Pe7 | P17 | Pra| Pas | Pso | Pa9 P9 10]Pyq 10P10,11{P11,11|Psd | Ped _ua Pgd | Poqd |P10,d[P11,d
VAROODEl vi [ v2 | va|va | vs|ve |v7 | v [vo jvio| vir|viz| vaz}via Jvis | vie |v17 |vig | v19 | v20
1971 3] .so| .18| .36| .22| .e8] .28 | .a8| .28] 74| 02| 70| .23} .28] 46| .10| .24 | -.o1| .28] .77
1972 3] 69| .13( .43| 26| 86| 22| .;m | 62| 72| 18| e8| .20 .18 .44 | -.20§ .07 { -.15] .14] .80
1973 a1 .69 ) .12} .a9) 9] 5] 22 .76 ] .28) 62| .01} 83| 0] .20) 39| 6] .02] .09] .16] .90
1974 03] .78 .o0| .s4| 07| .77] 09| 97| .03|1.03]| .00] .87 | .03 ]. 29| 45| .16{-.06 | -.06]| .13| .97
1975 08| .86| .10] .e0] .13| .87]| .20 |1.06| .50} .86 | .01 }1.00 | .35 | .06| .30} .00]|-.26 | -.35]-.01] .65
1976 08| .80 .08 .56| .10[1.06] .12 74| .33| 55| .o .91 | .20 | a2 .36 |-.16( .14 | .12 .08[ .79
1977 a1 .64 ) 1) s3] 7| .e9) 23| 77| 48] 51 ) .03} .98 | 38 .25] .36 | .14 00| .01]-.01] .62
| 1978 6] 66| 14| .e6| 18] 55| .2t | 60| .19] 39| o1 .80 | 23] 8] w0 | 27| .19 | a2 .9) 77
1979 ar) 2| 3] a9 24| 59| .24 | e8| 34| 53| o8] .77 | 06 | a1} .38 .17] .08 | 13| 15| .9
1980 a9 7| 7| 6| .26 | 61| .28 | 65| .27 .61 | 12§ .93 | .22 a0 .37 | 3| .07 | .a2-.05{ .78
1981 a9 e8| 7] .a7| 22| ea) 26 | 0] 25| 3] 07 ) 88 | 25} 3| .36 | .14 .06 | .03) .05] .75
Estimates
Une .OLS .14 .88 -.03 .3 .61 .65 .22 1.08 .25 .05 .9 .87 .21 .64 .76 -2.74 .60 2.39 -1.30 1.73
Rest.OLS .14 .48 .44 .56 .10 .90 .00 1.00 .00 .17 .71 .29 .76 .38 " .00 .00 .00 .83 .00 .24
be S 43 .69 .14 .43 .29 .56 .38 118 .25 .11 .89 .45 .68 1.04 -.64 .91 -1.89 1.17 -4.83 4.97
Rest.CLS 14 .46 .47 .53 .13 .87 .02 .98 .00 .08 .91 .09 1.00 .40 .00 .00 .00 .92 .00 .00

(Matrix A)
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APPENDIX D

THE QUADRATIC PROGRAMMING PROBLEM FOR THE RESTRICTED LEAST SQUARES
ESTIMATION PROCEDURE FOR THE EXTENDED MARKOV MODEL

D.1. The Quadratic Programming Problem to Solve the Restricted
OLS Estimation Procedure

The process described is analogous to the one described in A.1 in
Appendix A for the basic model. The quadratic programming problem is

now formulated as follows:

- findés which minimises the positive quadratic form

o= (n* -NX8)" (n* - N X §) (Da 1)
subject to
§§§_= N(s+1)k (D.2)
x 3850

~

As ;gs is the optimal solution of this problem, the reducibility
theorem makes it possible to rewrite the problem in a 1linear

programming form:

- find 6% that maximises

(N X)'n* - (N X)'(N X) §5]" § (D.3)
subject to
EZ‘.§ $ Ns+1)k
“E.’S_g_ C Ms+1)k (D.4)
wi< o
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»
where 6% is the optimal restricted OLS estimator. The dual of this

linear programming problem is:

- find (lj'.lz'.g) that minimise

Nis+1)x
N(s+1)k (D.5)

0
subject to
[Ex' =6x' %1 ] > @t - @0 x) 88
8 (D.6)

where 54, 52, 6 are [(s+1)k x 1] vectors of dual variables. This

last relation can be written as:
(N X)'n* = (NX)"N X) 8% < (G X)'Ay - (G X)'A, - X'

Transposing and multiplying both sides of the inequality by the

solution §;

(X X)'n* = (W0(NK 851§ <

| >
——e
|@
|4
]
| >

and using equations (D.4):

o>
n
>

(¥ X)'n* - (N )N X) 851" § -

A1 Ds+1)x 2 Nis+1)k

The primal-dual formulation of the quadratic programming problem

becomes:
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- find (é?, Ay, Ap, 8) that maximise

N X)'n* - (N U St &2 3
(N X)'n (N X)"(N X) §°1' & A Nggrtyk ¥ A3 Negeryx €O

(D.7)
subiject to
G X8 < Nigink
G X8 <y (D.8)
x8< 0

ex)' =ex)' X1 [, ]> @xm* - ox'®x 8"
Ay
]

Ay s Ay 8 20

Using slack vectors of appropriate dimensions to transform the
constraint inequalities to equalities, relations (D.8) can be written

as follows:

1®

| ¢

| o>
+

e

1

Nis+1)k

| ors
+
3
1

G X N(s+1)k (D.9)

-x8 + x= 0

(G X)'Ay = (G X)'Ay - X'6 = (N X)'n* = (N X)'(N X) &5 + 8

}_1!&2!2lﬁ1l£2'§’1>0

Also relation (D.7) may be written as:

(8 X)'Aq ~(G X)"Ap = X'8 - 818 - 2}

|=

(s+1)k ¥ 23 Mg+ € 0

]
+ A3 Nege1)k €2

1>
1
| >4
|on
1

} >

Ne

| @
|4
o>
]

| @
[
|ory
1
|
Iér
[}

| >

]
1 Ns+1)x
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AMIGX 8 =ngenyk! ~A30GX 8-
and using (D.9) results:

Al @2y = Ay a,-8'y-8'S§ < O

The quadratic programming problem can now be reformulated as:

- £ind ( 8%, A4, A,, 8) that minimise

A} @y -A3 o, -8'y-8'8 < 0

subject to constraints (D.9).

The coefficients of the problem can be presented in the

following tableau:

Aq Ay 8 S a1 2 Y B
Dis+1)k G X I
Nis+1)k G X I

1
|
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D.2. The Quadratic Programming Problem to Solve the Restricted
GLS Estimation Procedure

The guadratic programming problem for the restricted GLS estimation

is now:
- findqﬁs which minimises the positive quadratic form
A ~
6= (n* -NX8)' 07 (n* -NXx§)
subject to
RX S =Nisen)x
X8>0

The reducibility theorem turns the problem into the following

programming problem:

»
- find 8% which maximises

m'x' o™ nr - wx'eT N x 3510 8
subject to
RX S <nicinx
“R X 8§ < -nigiqyx
-xn< o0

The dual of this linear programming problem is:

- find (A4, A,, 8) which minimise

Nis+1)k

“N(s+1)k
0
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subject to
(R -(RX)' x'1 [2;]> %0 ' ar - nx0”" v x 85
A,
8
A A 8 > 0

The primal-dual formulation becomes one of maximising:

mN'x'0~1 n* - N'x'0~! N x §S $ - ' '
wx'o~tnr - wx'eT N x 85108 - 1A5 A3 81 [ Ny

“N(s+1)k
0o

subject to

RXS+ay= DNge)k
RX 8495 = -D(s+1k
-x8+x=0
[(RX)' =(RX)' =X'1 [A] +n%x0 Nx6%-8=n%0"n
Ay
8
Ay s Gy Ay Ay 8,8, >0

where a4, 95/ X and B are the slack vectors introduced in the
constraints in order to turn the inequalities into egualities. The

coefficients of the quadratic programming problem are then expressed

in the following tableau:
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Aq Ay 8 $ 21 2, Y B
Nis+1)k RX I
N(s+1)k "R X I
X b
(N X)'0™ 'n* (RX)' ~(RX)' =X' (N X)'0" (N x) -L



- 409 -

APPENDIX E

THE APPLICATION OF THE EXTENDED MARKOV MODEL TO THE WHOLE PORTUGUESE
EDUCATION SYSTEM: PROGRAMS

JOB PROGRAM JOBB

/*ST=(MFZ,SP),TI=4,C=A
LIBRARY (PROCLIB)

NEWPROC.

GETFEP (DATA, $DADO(CON)$)
GETFEP (PROG, $PROGRM(VAR)$)
FTN5 (I=PROG,DB=0/PMD)
LGO(DATA,,,,SVFILE)

REWIND (SVFILE)

COPYSP (SVFILE)

PUTFEP (SVFILE, $MYDADO(CON)$)
#H##4S

PROGRAM PROGRM(VAR)

PROGRAM MATRIX (INPUT,OUTPUT,TAPE3=INPUT, TAPE4A=OUTPUT, TAPES)
PARAMETER (IX0G=17,VAR=14+2*IX0G)
REAL M,N
REAL X(11,IX0G),R(77,14+2*IX0G),A(11,IX0G)
REAL B(11,IX0G),C(11,IX0G),D(11,IX0G),E(11,IX0G)
REAL F(11,IX0G),G(11,IX0G),X1(11,10),X2(11,7)
DIMENSION M(11,7),N(11,7)
po 10,I=1,77
po 10,J3=1,VAR
10 R(I,J7)=0.0
po 12,I=1,11
po 12,J3=1,IX0G
A(I,J)=0.0
B(I,J)=0.0
c(1,J3)=0.0
D(1,J3)=0.0
E(1,3)=0.0
F(1,3)=0.0
X(1,J3)=0.0
12 G(1,3)=0.0
WRITE(4,100)
100 FORMAT(1H1,T5, 'MATRIX M - STUDENTS YEAR T')
po 15,I=1,11
READ(3,200)(M(1,J),73=1,7)
15 WRITE(4,200)(M(1,3),3=1,7)
200 FORMAT(1X,7F7.0)
WRITE(4,250)
250 FORMAT(///1HO0,T5,'MATRIX N - STUDENTS YEAR T-1')
po 20,I=1,11
READ(3,200)(N(X,J),J=1,7)
20 WRITE(4,200)(N(I,J),3=1,7)
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WRITE(4,300)

300 FORMAT(///1H0,T5, "MATRIX X - EXPLANATORY VARIABLES')
DO 25,I=1,11
READ(3,350)(X1(1,J3),3=1,10)

25 WRITE(4,350)(X1(1,J3),J3=1,10)

350 FORMAT(10F7.2)

Do 27,I=t,11
READ(3,380)(X2(1,J3),3=1,7)
27 WRITE(4,380)(X2(1,J3),3=1,7)

380 FORMAT(7F7.2)
po 28,1=1,11
Do 28,3=1,10

28 X(I,J3)=X1(1,J)
DO 29,I=1,11
Do 29,3=1,7

29 X(I,J+10)=X2(1,J)
Do 30,J3=1,6
po 30,I1=1,11

30 R(I+11*J3,1)=M(I,J+1)
Do 31,I=1,1
R(I,1)=M(1,1)

31 R(I,2)=N(I,1)
po 35,J3=1,6
Do 35,I=1,11
R(I+11%*J,2*J+1)=N(I,JT)

35 R(I+11%*3,2*J+2)=N(I,J+1)
DO 40,1=1,11
DO 40,J3=1,IX0G
A(I,J)=N(I,1)*X(1,J)
B(I,J)=N(I1,2)*X(1,J)
c(I,J)=N(1,3)*X(1,J)
D(I,J)=N(I,4)*X(1,J)
E(I,J)=N(I,5)*X(1,J)
F(I,J)=N(I,6)*X(1,J)

40 G(I,J)=N(I,7)*X(1,J)
po 50,I=1,11
po 50,3=1,1IX0G
K=14+1X0G
R(I,J+14)=A(I,J)
R(I+11,3+K)=A(1,J)
R(1+11,3+14)=B(1,J)
R(I+22,J+K)=B(1,J)
R(I+22,J+14)=C(L,J)
R(I+33,J+K)=C(I,J)
R(I+33,J+14)=D(I,J)
R(I+44,J+K)=D(I1,J)
R(I+44,3+14)=E(1,J)
R(I+55,J+K)=E(I,J)
R(I+55,3+14)=F(1,J)
R(I+66,J+K)=F(I,J)

50 R(I+66,3+14)=G(I,J)
WRITE(4,400)

400 FORMAT (///1H0,T5,'MATRIX R -DATA MATRIX FOR OLS')

DO 60,I=1,77
60 WRITE(4,500)(R(I,J),J=1,14)

500 FORMAT(14(1X,F7.0))

po 70,1=1,77
70 WRITE(4,600)(R(I,J),J=15,14+2*IX0G)

600 FORMAT( 10(1X,F11.3))

po 80,I=1,77
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80 WRITE(5,700)(R(1,J),J=1,14+2*IX0G)

700 FORMAT(5(1X,F13.4))
STOP
END

####S

DATA FILE DADO(CON)

14816 73647 52015 42239
14965 83987 60249 44534
14968 98906 81206 47341
7313 105879 98785 69906
15226 115997 104322 77394
14541 127153 92023 108500
20971 120590 101845 88998
27312 121383 91417 73778
28776 124346 94553 70132
33514 129714 97738 74893
33665 137784 101797 77250
92599 64315 48158 38202
99769 73647 52015 42239
115137 83987 60249 44534
121980 98906 81206 47341
117124 105879 98785 69906
145407 115997 104322 77394
139809 127153 92023 108500
143749 120590 101845 88998
151456 121383 91417 73778
152338 124346 94553 70132
168327 129714 97738 74893
-2,09 ~-5.34 5.21 -2.92
1.16 =-4.63 1.79 =2.29
2.32 ~-3.20 6.43 -6.83
-2.85 =-2.85 =-0.73 -2.29
7.96 2.45 =-3.21 1.63
-2.38 2.45 -0.83 1.23
0.30 3.52 -3.98 1.03
-2.88 1.67 =0.73 0.60
1.35 0.67 =-2.98 1.23
2,32 2.45 0.07 4.10
-2.49 2.79 =1.02 4.51
-3.52 -4.14 5.11 =-4.45
-2.65 =3.58 4.05 =-3.02
-1.29 =-2.92 2.98 -3.88
-2,02 =-2.16 1.92 =-2.45
-2.69 -1.33 1.03 -1.49
-2,22 =-1.23 -0.03 0.83
-0.90 0.66 -1.09 2.42
0.93 1.73 =2.19 3.98
3.48 2.99 =-2.92 4.15
5.37 4.31 -3.98 2.82
5.51 5.67 -4.88 1.99

26499
33340
36798
48705
62547
77348
104730
72335
72704
63803
64405
21654
26499
33340
36798
48705
62547
77348
104730
72335
72704
63803
-0.53
-0.96
-1.86
-3.81
8.36
1.39
-4.18
0.33
0.86
0.50
-0.10
-4.64
~4,.64
-4.64
3.88
4.54
2.68
1.06
0.70
-0.27
0.43
0.90

13051
17875
21110
41156
37196
45976
44029
43770
41554
46246
47953
13087
13051
17875
21110
41156
37196
45976
44029
43770
41554
46246
6.07
3.55
2.98
2.53
-1.19
-0.60
-1.82
-0.90
-2.62
-3.85
-4.15
-4.34
-3.35
-2,.82
-2.12
-1.19
-0.73
0.32
1.36
2.09
4.61
6.17

10519
10983
14445
20129
37693
44658
52462
38345
39537
47867
57119
8466
10519
10983
14445
20129
37693
44658
52462
38345
39537
47867
-8.31
2.90
0.13
4.28
2.89
0.90
0.23
0.03
~-0.30
-0.73
-2.02
-3.35
-3.02
-2.59
-3.15
-2.06
-0.99
0.07
1.46
3.28
4.25
6.10

53214
51864
50523
30107
51412
64179
101290
188041
120904
101051
111979

-4.34
-4.34
-3.15
-2.42
-1.13
1.19
0.70
1.69
2.35
4.31
5.14

-6.04
-6.04
-0.63
-0.20
0.83
3.15
0.70
0.70
0.76
2.45
4,32

6.80
4,35
2.42
1.06
-0.17
-1.16
-1.86
-2.45
-2.82
-3.48
-2.69
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PROGRAM REG(EXTCON)

/*ST=(MF2z,SP),TI=4,C=A
LIBRARY (PROCLIB)

NEWPROC.

GETFEP (DATA , $MYDADO(CON)$)

SPSS(D,L)

PUTFEP (BCDOUT, $AAA (CON)$)

####S

RUN NAME ESTIMATION OF OLS DELTA COEFFICIENTS
VARIABLE LIST V1 TO v48

INPUT FORMAT FREEFIELD

N OF CASES 77

INPUT MEDIUM DISK

REGRESSION METHOD=STEPWISE/VARIABLES=V1 TO V48/
REGRESSION=V1 WITH V2 TO V14(8),V15 TO v4s/

OPTIONS 19,16

STATISTICS ALL

READ INPUT DATA

FINISH

#H##s

PROGRAM STAT(CON)

/*ST=(MFZ%,SP),TI=4,C=A
LIBRARY (PROCLIB)
NEWPROC.
FTN5 (DB=0/PMD)
Go(,,,,SVFILE,OUT)
PUTFEP (SVFILE, $PPPP (CONN)$)
PUTFEP (OUT , $EXOG (CONN ) $)
#4##s
PROGRAM PROB(INPUT,OUTPUT, TAPE3=INPUT, TAPE4=OUTPUT, TAPES , TAPE6)
PARAMETER (IX0G1=9,IX0G2=9 , ITOT=IX0G1+IX0G2 )
REAL DR(1,IX0G1),DP(1,IX0G2),X(11,17),X1(11,10),%X2(11,7)
DIMENSION EX1(11,IX0G1),EX2(11,IX0G2),P(11,13)
DIMENSION D(11,7),A(1,7),B(1,6),S(11 ),T(11),EX0G(11,ITOT)
po 10,I=1,1M
s(1)=0.0
10 T(I)=0.0
po 15,I=1,11
DO 15,J3=1,13
15 P(1,J)=0.0
po 16,1=1,11
po 16,J3=1,7
16 D(1,3)=0.0
WRITE(4,300)
300 FORMAT(///1HO0,T5, '"MATRIX X - EXPLANATORY VARIABLES')
DO 25,I=1,11
READ(3,350)(xX1(1,J3),J3=1,10)
25 WRITE(4,350)(X1(1,J),3=1,10)
350 FORMAT(10F7.2)
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Do 27,1=1,11
READ(3,380)(x2(1,J),3=1,7)
27 WRITE(4,380)(x2(1,J),3=1,7)

380 FORMAT(7F7.2)
po 28,I=1,11
DO 28,J3=1,10

28 X(1,J)=X1(1,J)

DO 29,I=1,M1
DO 29,J3=1,7

29 X(I,J+10)=X2(I1,J)
po 40,I=1,11
EX1(I,1)=X(1,2)
EX1(I,2)=X(1,5)
EX1(I,3)=X(1,6)
EX1(I,4)=X(1,7)
EX1(1,5)=X(I,8)
EX1(I,6)=X(1,9)
EX1(I,7)=X(1,11)
EX1(1,8)=X(1,15)

40 EX1(I,9)=X(I1,16)
po 41,1=1,11
EX2(1,1)=X(1,2)
EX2(I,2)=X(I,5)
EX2(I,3)=X(1,6)
EX2(1,4)=X(1,7)
EX2(1,5)=X(1,8)
EX2(1,6)=X(I1,9)
EX2(1,7)=X(1,11)
EX2(I,8)=X(1,15)

41 EX2(I,9)=X(1,16)
WRITE(4,130)

130 FORMAT(///1HO0,T5, "MATRIX-EX1')
po 33,1=1,11

33 WRITE(4,350)(EX1(I,J),J=1,IX0G1)
WRITE(4,110)
110 FORMAT(///1H0,T5, 'MATRIX-EX2')
po 37,I=1,11

37 WRITE(4,350)(EX2(I1,J),J=1,IX0G2)
READ(3,400)(DR(1,1I),I=1,IX0G1)
WRITE(4,500)(DR(1,I),I=1,IX0G1)

400 FORMAT(8F9.5)

500 FORMAT(///,8F9.5)
READ(3,400)(DP(1,I),I=1,IX0G2)
WRITE(4,500)(DP(1,I),I=1,IX0G2)
READ(3,400)(A(1,1),1I=1,7)
WRITE(4,500)(A(1,1),1=1,7)
READ(3,400)(B(1,I),1=1,6)
WRITE(4,500)(B(1,1),1=1,6)
po 75,I=1,11
po 75,3=1,IX0G1

75 EXOG(I,J)=EX1(I1,J)
po 77,I=1,11
po 77,3=1,IX0G2
77 EXOG(I,J+IX0G1)=EX2(I,J)
po 78,1=1,11
78 WRITE(6,350)(EXOG(I,J),J=1,ITOT)
po 20,I=1,11
po 20,J=1,IX0G1
20 S(1)=s(1I)+DR(1,J)*EX1(I,J)
po 21,I=1,11



DO 21,J=1,IX0G2

21 T(I)=T(I)+DP(1,J)*EX2(I1,J)

DO 30,I=1,11

po 30,K=1,7

30 P(I,2*K-1)=A(1,K)+S(I)

DO 44,1=1,11

DO 44,K=1,6

44 P(I,2*K)=B(1,K)+T(I)

WRITE(4,100)

100 FORMAT (1Hd1,T5, 'MATRIX OF PROBABILITIES')
DO 50,I=1,11

50 WRITE(4,200)(P(1,J3),J=1,13)

200 FORMAT (///1H0,13F9.5)
WRITE(4,100)

po 60,I=1,11

60 WRITE(4,250)(P(1,J),3=1,13)

250 FORMAT(1HO0,13F5.2)
DO 66,1=1,11

66 WRITE(5,255)(P(I1I,J),J=1,13)

255 FORMAT(13F6.3)

STO
END
###S
-2,09
1.16
2.32
-2.85
7.96
-2.38
0.30
-2.88
1.35
2.32
-2.49
-3.52
-2.65
-1.29
-2.02
-2.69
-2.22
-0.90
0.93
3.48
5.37
5.51
0.086
-0.010
-0.038
0.133
0.15
0.46
####s

P

-5.34
-4.63
-3.20
-2.85
2.45
2.45
3.52
1.67
0.67
2.45
2,79
-4.14
-3.58
-2.92
-2.16
-1.33
-1.23
0.66
1.73
2,99
4.3
5.67
0.016

—00028

0.49
0.75

5.21 =-2.92
1.79 =-2.29
6.43 -6.83
-0.73 =-2.29
-3.21 1.63
-0.83 1.23
~-3.98 1.03
-0.73 0.60
-2.98 1.23
0.07 4.10
-1.02 4.51
5.11 -4.45
4.05 -3.02
2,98 -3.88
1.92 =-2.45
1.03 -1.49
-0.03 0.83
-1.09 2.42
-2.19 3.98
-2.92 4.15
-3.98 2.82
-4.88 1,99
0.056
-0.018
0.12
0.56
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-0.53
-0.96
-1.86
-3.81
8.36
1.39
-4.18
0.33
0.86
0.50
~0.10
-4.64
~4.64
-4.64
3.88
4.54
2.68
1.06
0.70
=0.27
0.43
0.90
-0.003

0.067

6.07
3.55
2.98
2.53
-1.19
~0.60
-1.82
-0.90
~2.62
-3.85
-4.15
-4.34
-3.35
-2.82
-2.12
-1.19
-0.73
0.32
1.36
2.09
4.61
6.17
-0.050

0.123

-8.31 -
2,90 -
0.13 -
4,28 -~
2,89 -
0.90
0.23
0.03

-0.30

-0.73

-2.02

-3.35

-3.02

-2.59

-3.15

-2.06

-0.99
0.07
1.46
3.28
4.25
6.10

~-0.040

-0.365

4,34
4.34
3.15
2.42
1.13
1.19
0.70
1.69
2.35
4.31
5.14

-6.04
-6.04
-0.63
-0.20
0.83
3.15
0.70
0.70
0.76
2.45
4.32

0.077

0.051

6.80
4.35
2.42
1.06
-0.17
-1.16
~-1.86
-2.45
-2.82
-3.48
-2.69

—00077

0.059
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PROGRAM ERROR(CASE)

/*ST=(MFZ,SP),T1=8,C=B
LIBRARY (PROCLIB)

NEWPROC.

GETFEP (DATA, $PPPP (CONN)$)
GETFEP (DATA1,$AAA(CON)S$)
GETFEP (DATA2 , $EXOG (CONN)$)
FTN5 (DB=0/PMD)

LGO(DATA,,, ,DATA1,DATA2)

####s

105

10

100

125

12

120

145

14

16

17

140

15

20

PROGRAM ERRO ( INPUT,OUTPUT, TAPE3=INPUT, TAPE4A=0UTPUT, TAPES,TAPEG)
INTEGER VAR

PARAMETRER (IX0G1=9,IX0G2=9,IX0G=IX0G1+IX0G2 ,VAR=IXOG+13)
DIMENSION P(11,13),C(VAR,VAR),X(11,13),A(13),B(13,IX0G1)
DIMENSION D(13,IX0G2),F(IX0G1,IX0G1),G(IX0G2,IX0G2),V(11,13)
DIMENSION V1(11),v2(11),W(11,13),R1(11),R2(11)
DIMENSION SE(11,13),T(11,13),X1(11,IX0G1),X2(11,IX0G2)
po 5,1=1,11

R1(1)=0.0

R2(1)=0.0

v1(1)=0.0

v2(1)=0.0

DO 611'—'1111

po 6,K=1,13

Ww(I,K)=0.0

WRITE(4,105)

FORMAT (1d1,T5, "MATRIX P')

po 10,I=1,11

READ(3,100)(P(1,J),3=1,13)

WRITE(4,100)(P(1,J),J=1,13)

FORMAT(13F6.3)

WRITE(4,125)

FORMAT(///1H0,T5, "MATRIX OF COVARIANCE ')

po 12,I=1,VAR

READ(5,120)(c(1,J),J=1,VAR)

WwRITE(4,120)(c(1,J),3=1,5)

FORMAT(6E13.5)

WRITE(4,145)

FORMAT(///1H0,T5, "MATRIX OF EXPLANATORY VARIABLES')

DO 14,I=1,11

READ(6,140)(X(1,J),J=1,IX0G)
WRITE(4,140)(X(1,J),J=1,IX0G)

po 16,I=1,11

po 16,J3=1,IX0G1

X1(1,3)=X(1,J)

po 17,1I=1,11

po 17,J3=1,IX0G2

X2(1,3)=X(1,J+IX0G1)

FORMAT(10F7.2)

po 15,3=1,13

A(J)=C(J,J)

WRITE(4,*)('VECTOR A')

WRITE(4,120)(A(1),I=1,13)

po 20,1=1,13

po 20,J3=1,IX0G1

B(I,J)=C(I,J+13)

po 21,I=1,13



21

22

23

24

27

25

88

26

30

32

80

500

55
380

200

45

40

50

400

60
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DO 21,J3=1,IX0G2

D(I,J)=C(I,J+IX0G1+13)

DO 22,I=1,IX0G1

DO 22,3=1,IX0G1

F(I,J)=C(1I+13,3+13)

DO 23,I=1,IX0G2

DO 23,J=1,IX0G2
G(I,J)=C(I+IX0G1+13,J+IX0G1+13)

DO 80,L=1,6

DO 80,I=1,11

DO 24,J=1,IX0G1
VI(I)=V1(I)+(X1(I,T)**2)*F(J,JT)

DO 27,J3=1,IX0G2
V2(I)=V2(I)+(X2(I,T)**2)*G(J,T)

DO 25,K=1,6

Do 25,J3=1,IX0G1
W(I,2*K-1)=W(I,2*K-1)+X1(I,J)*B(2*K~-1,T)*2
DO 88,J=1,IX0G1
W(I,13)=W(I,13)+X1(I,J)*B(13,J)*2

DO 26,K=1,6

DO 26,J=1,IX0G2
W(I,2*K)=W(I,2*K)+X2(I,J)*D(2*K,J)*2
JM1=IX0G1-1

DO 30,JCc=1,IM1

JCP1=JC+1

DO 30,JRC=JCP1,IX0G!
R1(I)=R1(I)+X1(I,IJC)*X1(I,IJRC)*F(JIC,TIRC)*2
JM2=IX0G2-1

DO 32,JC=1,IM2

JCP1=JC+1

DO 32,JRC=JCP1,IX0G2
R2(I)=R2(I)+X2(I,JC)*X2(I,IJRC)*G(JIC,IRC)*2
V(I,13)=A(13)+V1(I)+W(I,13)+R1(I)
V(I,2*L=-1)=A(2*L-1)+V1(I)+W(I,2*L-1)+R1(I)
V(I,2*L)=A(2*L)+V2(I)+W(I,2*L)+R2(I)
WRITE(4,*)('VALUES OF V1 AND V2')
WRITE(4,380)(V1i(I),I=1,11)
WRITE(4,380)(Vv2(1),I=1,11)
WRITE(4,*)('VALUES OF R1(I) AND R2(I)')
WRITE(4,380)(R1(I),I=1,11)
WRITE(4,380)(R2(I),I=1,11)
WRITE(4,500)

FORMAT(1H1,T5, '"VARIANCE MATRIX')

DO 55,I=1,11
WRITE(4,380)(v(1,J),3=1,13)
FORMAT(/7F10.4)

WRITE(4,200)

FORMAT (1H1,T5, 'STANDARD ERROR MATRIX')
DO 45,1I=1,11

po 45,J3=1,13

SE(I,J)=SQRT(V(I,J))

Do 40,I=1,11

WRITE(4,350)(SE(IIJ)IJ=1 ¢ 13)

po 50,I=1,11

po 50,J3=1,13

T(I,J)=P(I,J)/SE(I,J)

WRITE(4,400)

FORMAT(///1H0,T5, 'T-VALUES MATRIX')

po 60,1I=1,11
WRITE(4,350)(T(1,J),J=1,13)
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350 FORMAT(//1H0,13F6.2)
STOP
END

PROGRAM PROGRM(VAR)

PROGRAM MATRIX ( INPUT,OUTPUT,TAPE3=INPUT, TAPE4=OUTPUT, TAPES)
PARAMETER (IXOG=17,VAR=14+2*IX0G) '
REAL M,N
REAL X(11,IX0G),R(77,14+2*1X0G),A(11,IX0G)
REAL B(11,IX0G),C(11,IX0G),D(11,IX0G),E(11,IX0G)
REAL F(11,IX0G),G(11,IX0G),X1(11,10),X2(11,7)
DIMENSION M(11,7),N(11,7)
po 10,1=1,77
po 10,J3=1,VAR
10 R(I1,J3)=0.0
po 12,I=1,11
po 12,J3=1,IX0G
a(1,J3)=0.0
B(1,J3)=0.0
c(1,J3)=0.0
D(1,J3)=0.0
E(1,J3)=0.0
F(1,J3)=0.0
X(1,J3)=0.0
12 G(1,J3)=0.0
WRITE(4,100)
100 FORMAT (1H1,T5, 'MATRIX M - STUDENTS YEAR T')
po 15,I=1,11
READ(3,200)(M(1,J),3=1,7)
15 WRITE(4,200)(M(1,J),3=1,7)
200 FORMAT(1X,7F7.0)
WRITE(4,250)
250 FORMAT(///1H0,T5, 'MATRIX N - STUDENTS YEAR T-1"')
DO 20,I=1,11
READ(3,200)(N(1,J),J=1,7)
20 WRITE(4,200)(N(I,J),3=1,7)
WRITE(4,300)
300 FORMAT(///1H0,T5, 'MATRIX X - EXPLANATORY VARIABLES')
po 25,1I=1,11
READ(3,350)(x1(1,3),3=1,10)
25 WRITE(4,350)(xX1(1,J3),3=1,10)
350 FORMAT(10F7.2)
po 27,I=1,11
READ(3,380)(X2(r,J),3=1,7)
27 WRITE(4,380)(X2(1,J3),3=1,7)
380 FORMAT(7F7.2)
po 28,1=1,11
po 28,J3=1,10
28 X(I,J3)=X1(1,J)
po 29,I=1,11
Do 29,3=1,7
29 X(I,J+10)=X2(1,J)
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Do 30,J=1,6
poO 30,I=1,11
30 R(I+11*J,1)=M(I,J+1)
po 31,I=1,11
R(I,1)=M(I,1)
31 R(I,2)=N(I,1)
po 35,J3=1,6
Do 35,1=t1,11
R(I+11*J,2*J+1)=N(1,J)
35 R(I+11*3,2*%TJ+2)=N(I,J+1)
DO 40,I=1,11
DO 40,J=1,IX0G
A(I,J)=N(I,1)*X(I,J)
B(I,J)=N(I,2)*X(1,J)
C(I,J)=N(I,3)*X(I,J)
D(I,J)=N(I,4)*X(I,J)
E(I,J)=N(I,5)*X(1,J)
F(I,J)=N(I,6)*X(I,J)
40 G(I,J3)=N(I,7)*X(1,J)
po 50,I=1,11
DO 50,J=1,IX0G
K=14+IX0G
R(I,J+14)=A(1,T)
R(I+11,J+K)=A(1,J)
R(I+11,J+14)=B(1,J)
R(I+22,J+K)=B(I,J)
R(I+22,3+14)=C(1,J)
R(I+33 IJ+K)=C(I IJ)
R(I+33,3+14)=D(I,J)
R(1I+44,3+K)=D(I,J)
R(I+44,3+14)=E(I,J)
R(I+55,J+K)=E(I,J)
R(I+55,J+14)=F(1,J)
R(I+66,J+K)=F(I1,J)
50 R(I+66,J+14)=G(1,J)
WRITE (4,400)
400 FORMAT (///1H0,T5,'MATRIX R -DATA MATRIX FOR OLS')
Do 60,1I=1,77
60 WRITE(4,500)(R(I,J),J=1,14)
500 FORMAT(14(1X,F7.0))
po 70,1=1,77
70 WRITE(4,600)(R(I,J),J=15’14+2*IXOG)
600 FORMAT( 10(1X,F11.3))
DO 80,1=1,77
80 WRITE(5,700)(R(I,J),J=1,14+2*IX0G)
700 FORMAT(5(1X,F13.4))
STOP
END
##H#S
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PROGRAM FACTOR({SUPPLY)

/*ST=(MFZ,SP),T1=4,C=A
LIBRARY (PROCLIB)

NEWPROC.

GETFEP (DATA, $SUPPLY$)

SPSS (D)

##4#S

RUN NAME FACTOR ANALISIS OF PARTICIPATION EXPLANATORY VARIABLES
VARIABLE LIST EDUC,PEDUC,PCAP,COST,TEARN,PUTEA, PUCLASS,BUS,HELP,UNQUAL
VAR LABELS EDUC EDUCATION EXPENDITURE

INPUT FORMAT
N OF CASES
INPUT MEDIUM
FACTOR

STATISTICS

PEDUC PERCENTAGE OF EDUC EXPENDITURE IN GDP

PCAP PERCENTAGE OF CAPITAL EXPEND. IN EDUC EXPEND.

COST EXPEND. PER STUDENT

TEARN TEACHERS EARNINGS PER MONTH

PUTEA PUPIL TEACHER RATIO

PUCLASS PUPIL CLASSROOM RATIO

BUS PERCENTAGE OF STUDENTS USING SCHOOL BUSSING

HELP PERCENTAGE OF STUD. GETTING SCHOOLARSHIP

UNQUAL PERCENTAGE OF TEACHERS WITHOUT QUALIFIC.

FIXED (10F7.2)

11

DISK

VARIABLES = EDUC,PEDUC, PCAP,COST,TEARN,PUTEA, PUCLASS,
BUS ,HELP ,QUAL/

ROTATE = OBLIQUE/

2,4,5,6,7,8

READ INPUT DATA

FINISH
#H#i#s

PROGRAM FACTOR (DEMAND)

/*ST=(MFZ,SP),TI=4,C=A

LIBRARY (PROCLIB)

NEWPROC .

GETFEP (DATA, $DEMANDS$)

SPSS(D)

#H##S

RUN NAME FACTOR ANALISIS OF PARTICIPATION EXPLANATORY VARIABLES
VARIABLE LIST GDP,LIFE,ILLIT,UNEMP,EARN,LFLEV,POPLEV

VAR LABELS LIFE LIFE EXPECTATION

INPUT FORMAT
N OF CASES
INPUT MEDIUM
FACTOR

STATISTICS

GDP GROSS DOMESTIC PRODUCT

ILLIT ILLITERATE RARE

UNEMP NUMBER OF UMEMPLOYED WORKERS

EARN EARNINGS MONTHLY

LFLEV LABOUR FORCE WITH PREP. AND SEC. LEVEL
POPLEV POPULATION WITH PREP. AND SEC. LEVEL
FIXED (7F7.2)

1

DISK

VARIABLES = GDP,LIFE,ILLIT,UNEMP,EARN,LFLEV,POPLEV/
ROTATE = OBLIQUE/

2,4,5,6,7,8

READ INPUT DATA

FINISH
#H##S



PROGRAM PRIN(SUPPLY)

/*ST=(MFZ,SP),TL=4,C=A
LIBRARY (PROCLIB)

NEWPROC.
NAG.

FTN5 (DB=0
LGO.
#hi#s

/PMD)
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PROGRAM PRINFAC(INPUT,OUTPUT,TAPE3=INPUT, TAPE4=0UTPUT)
REAL DEM,FAC,A,Z
DIMENSION DEM(11,10),FAC(10,3),A(11,3),Z(1)

DO
DO
10 A(I
WRI
200
300
DO

10,1=1,11
10,3=1,3
,3)=0.0
TE(4,200)

15,1=1,11

FORMAT (///1HO,T5, 'MATRIX DEM')
FORMAT (10F7.2)

READ(3,300)(DEM(I,J),J=1,10)
15 WRITE(4,300)(DEM(I,J),J=1,10)
WRITE(4,450)

450
DO

20,1=1,10

READ(3,100)(FAC(I,J),J=1,3)
20 WRITE(4,500)(Fac(1,J),J=1,3)

100

WRI
480
500

DO
65
STO
END
#h##s
-2.09
1.16
2.32
-2.85
7.96
-2,38
0.30
-2.88
1.35
2.32
-2.49
15.430
10.444
-23.677
-29.864
-0.479
60.281
10.312
102.996
-10.092
32,891
####S

TE(4,480)

65,1=1,11

P

~5.34 5.
-4.63 1.
-3.20 6.
-0.
-3.
-0.
-3.
-0.
-2.
2.45 0.
-1.

-2.85
2.45
2.45
3.52
1.67
0.67

2.79
-54.375
-34.452
83.162
103.963
2.368
~214.040
-35.743
-359.315
34.340

-113.842

FORMAT (3F9.3)

21 =2.92
79 =-2.29
43 -6.83
73 =-2.29
21 1.63
83 1.23
98 1.03
73 0.60
98 1.23
07 4.10
02 4.51
-80.277
-50.096
121.798
151.775
2,937
-311.397
-50.943
-524,237
49.699
~167.359

WRITE(4,500) (A(I,J),J=1,3)

-0.53
-0.96
-1.86
-3.81
8.36
1.39
-4.18
0.33
0.86
0.50
-0.10

FORMAT (///1HO,T5, 'FACTOR MATRIX')

FORMAT (///1H0,T5, '"MATRIX COEF.')
FORMAT (1HO,3F14.5)
CALL FO1CKF(A,DEM,FAC,11,3,10,Z,1,1,0)

6.07
3.55
2.98
2.53
-1.19
-0.60
-1.82
-0.90
-2.62
-3.85
-4.15

-8.31
2.90
0.13
4.28
2.89
0.90
0.23
0.03

-0.30

-0.73

-2.02

-4.34
~4.34
=3.15
-2.42
-1.13
1.19
0.70
1.69
2.35
4.31
5.14

-6.04
-6.04
-0.63
~0.20
0.83
3.15
0.70
0.70
0.76
2.45
4.32

6.80
4.35
2.42
1.06
-0.17
-1.16
-1.86
-2.45
-2.82
~3.48
~-2.,69



- 421 -

PROGRAM PRIN(DEMAND)

/*sT=(MFZ,SP),TI=4,C=A
LIBRARY (PROCLIB)
NEWPROC.
NAG.
FTN5 (DB=0/PMD)
LGO.
$###s
PROGRAM PRINFAC(INPUT,OUTPUT, TAPE3=INPUT, TAPE4=0UTPUT)
REAL DEM,FAC,A,Z
DIMENSION DEM(11,7),FAC(7,2),A(11,2),2(1)
po 11,1=1,11
po 11,J3=1,2
11 A(1,J3)=0.0
WRITE(4,200)
200 FORMAT (///1H0,T5,'MATRIX DEM')
300 FORMAT (7F7.2)
po 15,1=1,11
READ(3,300)(DEM(I,J),J=1,7)
15 WRITE(4,300)(DEM(I,J),J=1,7)
WRITE(4,450)
450 FORMAT (///1H0,T5, 'FACTOR MATRIX')
DO 20,1=1,7
READ(3,100)(FAC(I,J),J=1,2)
20 WRITE(4,500)(FAC(I,J),J=1,2)
100 FORMAT (2F8.5)
WRITE(4,480)
480 FORMAT (///1HO0,T5,'MATRIX COEF.')
500 FORMAT (1H0,2F10.5)
CALL FO1CKF(A,DEM,FAC,11,2,7,Z,1,1,0)
DO 40,1=1,11
40 WRITE(4,500)(A(I,J),J=1,2)
STOP
END
####s
-3.52 -4.14 5,11 =-4.45 -4.64 -4.34 -3.35
-2.65 =3.58 4,05 -3.02 -~4.64 =3.35 -3,02
-1.,29 =2,92 2.98 -3.88 -4.64 =-2.82 -2,59
-2.02 =2.16 1.92 =-2.45 3.88 -=2.12 =~3.,15
-2,69 =-1.33 1,03 -1.49 4.54 -1.19 =2,06
-2,22 -1,23 =0.03 0.83 2.68 -0.73 -=0.99
-0.90 0.66 =-1.09 2.42 1.06 0.32 0.07
0.93 1.73 =2.19 3.98 0.70 1.36 1.46
3.48 2,99 =2.92 4.15 =0.27 2.09 3.28
5.37 4.31 -3.98 2.82 0.43 4.61 4,25
5.51 5.67 =-4.88 1.99 0.90 6.17 6.10

-1.81965 0.0

5.20887 0.0
-5.24856 0.0
-2.22117 0.0
-0.93385 0.0
-4.11996 0.0
-1.31752 0.0
#itis

NOTE: A summary description of the programs is presented in Appendix G
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APPENDIX F

REGIONAL APPLICATION OF THE EXTENDED MARKOV MODEL TO THE PORTUGUESE
EDUCATIONAL SYSTEM: PROGRAMS AND TABLES

PROGRAM REGSHAX

/*sT=(MFZ,SP),TI=10,C=B
LIBRARY (PROCLIB)
NEWPROC .

GETFEP ,TAPE4 ,NEWDATA.
SHAZAM (OUTPUT=0UT )
PUTFEP (OUT,SHAZ1)
FTIN5 (DB=0/PMD)

LGO.

PUTFEP (TAPE7,FILE2)
####s

PAR=180

SOLO 48 1386

IQ NOHD

WRITE CV
NAME 2 ALFA1 3 ALFA2 4 ALFA3 5 ALFA4 6 ALFA5 7 ALFA6 8 ALFA7

NAME 2 ALFA1 3 ALFA2 4 ALFA3 5 ALFA4 6 ALFAS5 7 ALFA6 8 ALFA7

NAME O ALFA8 10 ALFA9 11 ALFA10 12 ALFA11 13 ALFA12 14 ALFA13

NAME EDUC1 PEDUCI1 PCAP1 COST1 TEARN1 PUTEA1 PUCLASS1 BUS1 HELP1 UNOUAL1
NAME GDP1 LIFE1 ILLIT1 UNEMP! EARN1 LFLEV1 POPLEV1

NAME EDUC2 PEDUC2 PCAP2 COST2 TEARN2 PUTEA2 PUCLASS2 BUS2 HELP2 UNQUALZ2
NAME GDP2 LIFE2 ILLIT2 UNEMP2 EARN2 LFLEV2 POPLEV2

DATA FI((5F14.4))

oLS 1 2-14 (15-48) /FO RS CV

MERC

####s
PROGRAM GETCV(OUT,OUTPUT, TAPE7 , TAPE3=0UT , TAPE2=OUTPUT )

CHARACTER*150 IICHAR

REWIND 3
10 READ(3,'(A)',END=200)IICHAR

IF(IICHAR(2:20) .NE. 'VARIANCE-COVARIANCE') GO TO 10
20 READ(3,'(A)',END=100)IICHAR
WRITE(7,'(A)"')IICHAR

GO TO 20

100 STOP

200 WRITE(2,*) ('ERROR IN CV MATRIX')
STOP
END

#H###S
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PROGRAM REGSHA3A

/*ST=(MFZ,SP),T1=10,C=B
LIBRARY ( PROCLIB)
NEWPROC.
GETFEP,TAPE4,REGION1.
SHAZAM (OUTPUT=0UT)
PUTFEP (OUT, SHAZ)

FTN5 (DB=0/PMD)

LGO.

PUTFEP (TAPE7,FILE7)
$#4#s

PAR=198

SOLO 21 693

I0 DP
NAME 2 ALFA1 3 ALFA2 4 ALFA3 5 ALFA4 6 ALFA5 7 ALFA6 8 ALFA7

NAME 9 ALFA8 10 ALFA9 11 ALFA10 12 ALFA11 13 ALFA12 14 ALFA13
NAME EDUC1 GDP1
NAME PCAP2 TEARN2 HELP2
NAME UNEMP2 LFLEV2
DATA FI(3(5r14.4/),70X/,56X,F14.4//,42X,F14.4,14X/,F14.4,42X,F14.4/
56X,F14.4/14X ,F14.4,42X) !
POOL 1 2-21 /NC=9 FO RS CV
MERC
#HH##S
PROGRAM GETCV (OUT,OUTPUT, TAPE7,TAPE3=0UT , TAPE2=0UTPUT )
CHARACTER*150 IICHAR
REWIND 3
10 READ(3,'(A)',END=200)IICHAR
IF(IICHAR(2:20) .NE. 'VARIANCE-COVARIANCE') GO TO 10
20 READ(3,'(A)',END=100)IICHAR
WRITE(7,'(A)"')IICHAR

GO TO 20

100 STOP

200 WRITE(2,*) ('ERROR IN CV MATRIX')
STOP
END

#H##S
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PROGRAM PROGRM(STACK)

/*sT=(Cc20,LP=4,WS=512),T1=40,C=B
PATTACH, PROCLIB.
BEGIN, ,GETFEP,DATA,STADATA.
FORTRAN.
LOAD.
GO.
BEGIN, ,PUTFEP,OUT, RESULT.
####s
PROGRAM STACK
ROWWISE A(385,20),B(770,22),C(231,24),X(1386,171)
OPEN(3,FILE='DATA"')
OPEN({4,FILE='0UT')
DO 5,J3=1,171
po 5,1=1,1386
5 X(1,J3)=0.0
po 20,I=1,385
20 READ(3,120)(A(1,J3),J3=1,20)
120 FORMAT((5F14.4)/(5F14.4)/(5F14.4)/(5F14.4))
DO 25,1I=1,770
25 READ(3,150)(B(I,J),J=1,22)
150 FORMAT((5F14.4)/(5F14.4)/(5F14.4)/(5F14.4)/(2F14.4))
po 30,1=1,231
30 READ(3,180)(C(1,J),J3=1,24)
180 FORMAT((5F14.4)/(5F14.4)/(5F14.4)/(5F14.4)/(4F14.4))
DO 40,J3=1,14
po 40,1=1,385
40 X(I,J3)=A(1,J)
po 50,J3=1,14
po 50,I=1,770
50 X(I+385,J3)=B(I1,J)
poO 55,J3=1,14
po 55,1=1,231
55 X(I+1155,J)=C(I,J)
DO 58,J=15,20
po 58,1I=1,77
58 X(I,J)=A(I,J)
pO 60,K=1,4
po 60,3=15,20
po 60,1=1,77
60 X(I+77*K,J+6*K)=A(I+77*K,J)
pO 65,J=15,22
Do 65,1=1,77
65 X(I+385,3+30)=B(I,J)
DO 68,K=1,9
DO 68,3=15,22
DO 68,1=1,77
L=J+30
M=385+77*K
68 X(I+M,L+8*K)=B(I+77*K,J)
Do 70,J3=15,24
po 70,1=1,77
X(I+1155,3+110)=Cc(1,J)
X(I+1232,3+120)=C(1+77,J)
70 X(I+1309,3+130)=C(I+154,J)
po 80,1=1,77
X(I,155)=1.0
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X(I+77,156)=1.0
80 X(I+154,157)=1.0
po 82,1=1,77
X(I+231,165)=1.0
X(I+308,171)=1.0
82 X(I+385,158)=1.0
po 84,1=1,77
X(1+462,160)=1.0
X(I+539,161)=1.0
X(I+616,162)=1.0
X(I+693,163)=1.0
84 X(I+847,166)=1.0
po 86,I=1,77
X(1+924,167)=1.0
X(I+1001,169)=1.0
X(I+1078,170)=1.0
86 X(I+1155,159)=1.0
po 88,1=1,77
X(I+1232,164)=1.0
88 X(I+1309,168)=1.0
po 75,I=1,1386
75 WRITE(4,600)(X(I,J),J=1,171)
600 FORMAT(5F14.4)
STOP
END

PROGRAM STACK

/*sST=(C20,LP=8,WS=1024),TI=100,C=C
PATTACH, LIBAPPL.
PATTACH, PROCLIB.
BEGIN, ,GETFEP,DATA,RESULT.
FORTRAN .
LOAD ,LIB=NAGLIB.
GO.
BEGIN, ,PUTFEP,OUT,COEF.
#HH##S
PROGRAM STACK(OUTPUT)
INTEGER OBS,VAR
PARAMETER (OBS=1386,VAR=170)
DIMENSION B(VAR,OBS),D(VAR,VAR)
DIMENSION E(0OBS),Z(1),S(VAR) ,WKSPCE(VAR)
DIMENSION UNIT(VAR,VAR),DELTA(VAR)
OPEN(3,FILE='DATA')
OPEN(4,FILE='OUTPUT")
OPEN (5,FILE='0OUT"')
po 25,J3=1,VAR
po 25,I=1,VAR
UNIT(I,J)=0.0
25 D(1,J3)=0.0
po 27,1I=1,VAR
s(1)=0.0
27 DELTA(I1)=0.0
po 30,I=1,0BS
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30 READ(3,100)E(I),(B(J,I),J=1,VAR)
100 FORMAT(5F14.4)
CALL FO1CLF(D,B,B,VAR,VAR,OBS,0)
WRITE(4,*) ‘AT 1°'
CALI, FO1AAF(D,VAR,VAR,UNIT,VAR,WKSPCE,0)
WRITE(4,*) ‘AT 2'
CALL FO1CKF(S,B,E,VAR,1,0BS,Z,1,1,0)
WRITE(4,*) ‘AT 3'
CALI FO1CKF(DELTA,UNIT,S,VAR,1,VAR,Z,1,1,0)
WRITE(4,*) 'aT 4°
WRITE(4,200)
200 FORMAT(1H1,T5, 'COEFFICINTS ALFA DELTA DUMMIES')
DO 40,I=1,VAR
40 WRITE(4,300)(DELTA(I))
300 FORMAT(10F14.8)
po 50,I=1,VAR
50 WRITE(5,300)(DELTA(I))
STOP
END

PROGRAM UNRESID

/*sT=(C20,LP=8,Ws=1024),TI=200,C=C

PATTACH, LIBAPPL.

PATTACH, PROCLIB.

BEGIN, ,GETFEP,DATA, RESULT.

BEGIN, ,GETFEP,DATA1,COEF.

FORTRAN.

LOAD,LIB=NAGLIB.

GO.

BEGIN, ,PUTFEP,OUT,COV.

BEGIN, ,PUTFEP,OUT1,STAND.

#H##S
PROGRAM STACK(OUTPUT)
INTEGER OBS,VAR
REAL LB,M
PARAMETER (OBS=1386,VAR=170)
DIMENSION B(OBS,VAR),C(VAR,0BS),X(VAR,VAR),X1(VAR),COV(VAR,VAR)
DIMENSION E(OBS),Z(1),T(VAR),WKSPCE(VAR),A(OBS)’B1(VAR)’M(GAR’VAR)
BIMENSEON LT (VR VAR) (DRCEA(VAR). (086 LB VAR (U3(VAR) (h{358)
OPEN(3,FILE="DATA')
OPEN(4,FILE='OUTPUT')
OPEN(5,FILE="'DATA1"')
OPEN(6,FILE="0OUT"')
OPEN(7,FILE='0UT1"')
WRITE(4,*)' START OF PROGRAM'
po 13,J=1,VAR

13 B1(J)=0.0
po 14,1=1,0BS
14 AA(1)=0.0

po 25,J=%1,VAR
po 25,1=1,VAR
M(I,J)=0.0



25
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100

42

35
200

40

50

250

45

38
32

37

55
650
60
300

750
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cov(1,J)=0.0
UNIT(I,J)=0.0
Do 30,I=1,0BS
READ(3,100)E(I),(B(1,J),3=1,VAR)
FORMAT(5F14.4)
WRITE(4,*) 'VECTOR E'
WRITE(4,*) (E(I),I=1,20)
WRITE(4,*) 'MATRIX B'
DO 42,1=1,11
WRITE(4,*)(B(1,J),J=1,20)
po 35,I=1,VAR
READ(5,200)(DELTA(I))
FORMAT (F14.8)
WRITE(4,*) 'VECTOR DELTA'
WRITE(4,*) (DELTA(I),I=1,20)
CALCUL OF THE RESIDUALS
po 40,J3=1,VAR
po 40,I=1,0BS
c(J,1)=8B(I,J)
WRITE(4,*) 'MATRIX C'
IFAIL = 1
CALL FO01CKF(A,B,DELTA,0BS,1,VAR,Z,1,1,IFAIL)
IF(IFAIL.NE.O) WRITE(4,*) ' IFAIL IS ', IFAIL
po 50,I=1,0BS
R(I)=E(I)-A(I)
WRITE(4,250)
FORMAT ( 1H1,T3, '"VECTOR OF RESIDUALS')
CALCUL OF THE STANDARD ERRORS
ESTIMATION OF S2
y=0.0
po 45,1=1,0BS
Y=Y+(E(I)=-A(I))**2
s=(1.0/(0OBS~171.0))*Y
WRITE(4,*) 'VALUE OF Y IS',Y
WRITE(4,*) 'VALUE OF S IS',S
CALCUL OF THE COVARIANCE MATRIX
IFAIL=1

CALCUL OF THE MEAN VALUES
poO 32,J=1,VAR
po 38,1=1,0BS
B1(J)=B1(J)+B(I,J)
B1(J)=B1(J)/VAR

CALCUL OF THE MOMENTS
DO 37,K=1,VAR
DO 37 1J=1 , VAR
po 37,1=1,0BS
M(K,J)=M(X,J)+(B(I,K)-B1(X))*(B(I,J)-B1(J))
CALI, FO1AAF(M,VAR,VAR,UNIT,VAR,WKSPCE, IFAIL)
IF(IFAIL.NE.O) WRITE(4,*) ' IFAIL IS ', IFAIL
po 55,J=1,VAR
X1(J)=S*UNIT(J,J)
X2 (J)=SQRT(X1(J))
WRITE(4,650)
FORMAT ( 1H1,T3, 'STANDARD ERRORS')
WRITE(4,300)(X2(J),J=1,VAR)
FORMAT(//10F12.6)
WRITE(7,750)(X2(J),J=1,VAR)
FORMAT(6F13.6)
Do 66,I=1,VAR
DO 66,J=1,VAR
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66 COV(I,J)=S*UNIT(I,J)
WRITE(4,280)

280 FORMAT(//1H0,T5, 'MATRIX OF THE MOMENTS')

DO 39,I=1,VAR
39 WRITE(6,750)(cov(1,J),J=1,VAR)

c CALCUL OF THE T VALUES

Do 65,I=1,VAR

65 T(I)=DELTA(I)/X2(I)
WRITE(4,350)

350 FORMAT(///1H0,T5,'T VALUES')
WRITE(4,300)(T(1),I=1,VAR)

o CALCUL OF THE CONFIDENCE INTERVALS
po 70,I=1,VAR
LB(I)=DELTA(I)=1.96*X2(1I)

70 UB(I)=DELTA(I)+1.96*X2(I)

380 FORMAT(///1H0,T5,'95% CONFIDENCE INTERVALS')
WRITE(4,380)

WRITE(4,400)

400 FORMAT(1d0,3X,'L. BOUND',10X,'U. BOUND')
WRITE(4,450)(LB(I),UB(I),I=1,VAR)

450 FORMAT(1H0,F14.8,10X,F14.8)

c CALCUL OF CORRELATION COEFICIENT

T8S=0.0
F=0.0
po 86,I=1,0BS
86 F=F+E(I)
F=F/OBS
po 85,I=1,0BS
85 TSS=TSS+(E(I)-F)**2
po 88,J=1,VAR
po 88,1=1,0BS
g8 AA(I)=AA(I)+B(I,J)*DELTA(J)
ESS=0.0
poO 89,1=1,0BS
89 ESS=ESS+(AA(I)-F)**2
CORR=ESS /TSS
WRITE(4,500)

500 FORMAT(//1H0,T5, 'CORRELATION COEF. R-~SQUARE')
WRITE(4,550)(CORR)

550 FORMAT(1HO,F10.6)

WRITE(4,555)

555 FORMAT(///1HO,T5, 'F-VALUE')
FF=(CORR/VAR)/({(1-CORR)/(OBS~VAR+1))
WRITE(4,550)(FF)

STOP
END
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PROGRAM PROBSTAK(LIS)

/*ST=(MFZ,SP) ,T1=4,C=A
LIBRARY ( PROCLIB)

NEWPROC.

FTN5(DB=0/PMD)
1Go(,,,,SVFILE)

PUTFEP (SVFILE, $PPP1(LIS)$)

####s
PROGRAM PROB(INPUT,OUTPUT, TAPE3=INPUT, TAPE4=0UTPUT, TAPES)

PARAMETER (IX0G=4)
REAL DR(1,IX0G),DP(1,IX0G),X(11,IX0G)
DIMENSION A(1,7),B(1,6),s(11),T(11),P(11,13)
po 10,I=1,11
s(1)=0.0
10 T(1)=0.0
po 15,I=1,11
po 15,J=1,13
15 P(1,J7)=0.0
WRITE(4,150)

150 FORMAT (1H1,T5, 'MATRIX X')
po 16,I=1,11
READ(3,300)(X(1,J),3=1,IX0G)

16 WRITE(4,300)(xX(1,J),3=1,IX0G)

300 FORMAT(4F8.4)
READ(3,400)(DR(1,1),I=1,IX0G)
WRITE(4,500)(DR(1,I),I=1,IX0G)

400 FORMAT(7F9.5)

500 FORMAT(///,7F9.5)
READ(3,400)(pP(1,I),I=1,IX0G)
WRITE(4,500)(DP(1,I),I=1,IX0G)
READ(3,400)(A(1,1),I=1,7)
WRITE(4,500)(A(1,1),1=1,7)
READ(3,400)(B(1,1),1I=1,6)
WRITE(4,500)(B(1,1),1I=1,6)
po 20,1=1,11
DO 20,J=1,IX0G
S(I)=S(I)+DR(1,J)*X(I,J)

20 T(I)=T(I)+DP(1,J)*X(I1,J)
po 30,1I=1,11
po 30,X=1,7

30 P(I,2*K-1)=A(1,K)+S(I)
Do 40,I=1,11
po 40,K=1,6

40 P(I,2*K)=B(1,K)+T(I)
WRITE(4,100)

100 FORMAT (1H1,T5,'MATRIX OF PROBABILITIES')
DO 50,I=1,11

50 WRITE(4,200)(P(1,J3),3=1,13)

200 FORMAT (///1H0,13F9.5)

WRITE(4,100)

Do 60,I=1,11
60 WRITE(4,250)(P(I1,J),J=1,13)
250 FORMAT(1H0,13F5.2)

DO 66,1=1,11
66 WRITE(5,255)(P(I1,J),3=1,13)
255 FORMAT(13F6.3)

STOP
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END
Fh#4s
0.7503 0.1949 0.3827 -0.9660
-2.3586 -0.7718 -2.3607 -1.3246
-0.5382 ~-0.3897 -0.2562 -0.7686
0.2419 -0.7425 1.0614 -0.6506
0.3328 2.6972 0.5511 =0.7596
-1.0675 -0.6047 -1.0996 -0.0936
0.3874 -0.2857 0.2055 0.4229
0.2240 -0.0844 0.2749 0.2637
1.0314 -0.0238 0.8256 0.9930
1.0057 0.6884 0.7949 1.0422
-0.0094 -0.6779 -0.3796 1.8412
0.08795 0.01667 -0.08104 0.00957
-0.12930 -0.04478 0.13560 -0.02414
0.13383 0.37412 0.66057 0.23140 -0.03449 0.89760 0.30535
0.60558 0.35691 0.67934 0.92150 0.15155 0.70414

##4#4s
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PROGRAM COVAR2

/*sST=(MFZ,SP),TI=8,C=B
LIBRARY (PROCLIB)

NEWPROC.

GETFEP (DATA,COV1)
FTN5(DB=0/PMD)

LGO(DATA, ,0UT,0UT1,0UT2)
PUTFEP (OUT, $COVV1(CB)$)
PUTFEP (OUT1,$COVV1 (LEI)$)
PUTFEP (OUT2,$COVV1 (SET)$)

#H##S
PROGRAM COV (INPUT,TAPE3=INPUT,TAPE4,TAPE5,TAPE6,TAPE7,TAPES)

PARAMETER ( IXOG=5, IPAR=2*IX0G, IPAR1=4*IX0G,IPAR2=6*IX0G)
DIMENSION A(170,170),B(13+IPAR,13+IPAR),C(13+IPAR, 13+IPAR)
DIMENSION D(13+IPAR,13+IPAR)
DO 10,I=1,13+IPAR
po 10,J=1,13+IPAR
B(1,J3)=0.0
c(1,J3)=0.0
10 D(1,J3)=0.0
po 15,I1=1,170
15 READ(3,100)(A(1,J),J3=1,170)
100 FORMAT(6F13.6)
po 20,1=1,13
po 20,J3=1,13
B(1,J3)=A(I,J)
c(1,3)=A(1,J)
20 D(I,J)=A(1,J)
po 30,I=1,IPAR
DO 30,J=1,IPAR
B(I+13,J+13)=A(I+123,J+123)
C(I+13,3+13)=A(I+IPAR+123 ,J+IPAR+123)
30 D(I+13,J+13)=A(I+IPAR1+123,J+IPAR1+123)
po 40,1=1,13
DO 40,J=1,1IPAR
B(I,J+13)=A(I,J+123)
C(1,J+13)=A(I,J+IPAR+123)
40 D(I,J+13)=A(I,J+IPAR1+123)
DO 50,I=1,IPAR+13
50 WRITE(4,100)(B(1,J),J=1,IPAR+13)
DO 60,I=1,IPAR+13
60 WRITE(5,100)(c(1,J3),J=1,IPAR+13)
po 70,I=1,IPAR+13
70 WRITE(6,100)(D(I,J),J=1,IPAR+13)
STOP
END

NOTE: A summary description of the programs is presented in Appendix G



Table F.1
Pupil - Teacher Ratio (PUTEA)

[ 1)
v o
District m m ] g § — i >4
g . £l glala (3| 313 (3|33
s | x|E |8 |4 e 8 |5 (413 |5 |5 |83 18 |5|2|[8
< & m i) (8 3 (] [ a 3 e A £ 73 w0 > > > 1
Year i
1971 18.0 118.5 |18.8 | 21.5 { 19.8 | 15.0 § 20.7 | 23.0 }19.3 | 20.8 | 18.4 | 16.5 | 19.3 | 20.3 ]19.7 | 18.4 | 20.2] 20.2 | 18.8
1972 17.1 |15.5 {172.5 J16.6 | 17.8 } 14.2 | 15.6 | 18.9 | 15.7 {17.6 | 17.4 | 16.0 | 15.8 § 172.5[21.4 ] 17.2 | 20.3] 18.3]17.2
1973 17.8 J15.6 |17.6 1 17.4 | 19.3 | 12.3 |16.0 } 19.0 | 16.4 |14.2 | 17.3 | 16.2 | 16.5} 17.1 119.9 } 17.2 | 17.6] 16.5] 16.8
1974 15.2 |16.8 | 18.1 | 17.4 | 16.7 | 12.5 J12.4 } 17.4 ) 16.4 | 14.7 | 17.4 | 13.9 | 16.6 } 15.2 |21.3 } 15.9 | 17.2]16.5] 16.5
1975 12,2 }14.3 ] 15.2 | 15.2 | 15.5 | 11.3 | 10.8 ] 13.5 | 14.0 [ 11.4 | 15.5 9.9 | 15.8 | 12.2 |14.5 | 14.6 | 19.4}14.2]14.1
1976 13.4 [15.4 [14.2 115.4 }15.5 {11.6 {12.4 }14.8 |18.6 {14.1 | 14.6 | 13.0 | 16.3 | 14.1 }14.5 } 13.7 | 18.2117.3]14.5
1977 15.3 [12.9 [14.1 [13.4 |14.1 | 11.8 |12.4 | 14.0 }13.7 }12.3 | 14.6 | 12.3 | 14.5 | 13.3 {13.0 | 13.0 | 15.8 ) 14.1]|13.7 .
1978 13.6 |14.5 |14.3 | 13.3 | 14.0 | 12,9 }12.4 |14.0 [14.4 |14.0 | 14.8 | 12.9 | 14.5 | 13.6 |15.1 | 14.3 | 14.6 [ 14.6 | 14.3'
1979 14,2 |12.2 |14.1 }13.0 |13.9 | 12.2 }12.4 |12.6 |14.1 {13.,7 | 12,8 |12.2 |13.9 | 12.9 ]13.5 | 12.2 | 12.3]13.0}13.2
1980 13.0 }12.0 |13.5 |12.4 | 11.8 | 11.1 |12.0 | 11.5 [14.8 |11.9 | 13.1 |11.6 |12.2 | 11.8 }12.9 | 12,5 | 12.1] 9.8] 12.4
1981 13.2 [10.3 |11.3 |12.6 |12.4 | 11.1 |10.5 |12.6 |13.4 }12.2 | 12.6 [10.8 |12.1 | 12.1 J12.4 } 12,1 | 15.2]12.0] 12.2

NOTE: The data refer to Public Schools only

Source: INE, Statistics of Education
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Pupil - Classroom Ratio (PUCLASS)

Table F.2

,.
Pl B LR A (S e |G (G182 02|31 )3 |28
<< 2] a [ al [~ (€] wvy vy o o o
Year
1971 33.01 33.3]133.7 | 38.7 | 32.4 | 30.8} 25.4 | 45.0 ] 29.7 ] 40.1] 46.4 | 26.7 | 38.4 } 29.0 |46.6 | 36.9 | 32.6] 34.3{38.0 _
1972 40.0 | 44.5137.1 | 37.0 | 46.3 | 36.0 | 34.2 ) 55.6 | 30.8 | 50.0] 53.4 | 31.5 | 48.4 | 47.2 |45.5( 31.7 | 51.3} 35.1|51.0
1973 41.0 1 31.3]42.9 | 40.6 | 60.2 | 39.8 | 41.6 | 59.6 | 50.2 | 39.9] 57.7 | 35.1 |53.0 | 46.3 |52.6 } 42.0 | 53.3] 35.7}§47.0
1974 40.0 § 33.7]56.3 [ 63.5 | 47.6 | 39.4 | 55.4 | 53.3{ 37.4] 47.7]67.3 | 34.2 wm..o 47.7 153.9 | 63.8 | 55.9| 49.4(52.8
1975 44.1 | 41.5161.9 | 51.2 | 46.2 | 39.8 | 35.3 | S1.7 wm.w. 45.2161.0 |26.6 |60.1 | 50.5 }52.9 | 59.1 | 41.01 46.5]51.0
1976 44.3 | 48.2]47.4 | 40.4 | 48.1 ) 45.2 | 40.0 | 43.9 | 37.8 | 45.6]56.8 |37.9 |S53.3 | 41.9 |56.0 { 49.9 | 50.8] 46.1}48.7
1977 45.8 1 53.4|51.2 } 44.7 } 43.6 | 47.1 | 41.0 |- 47.7 ] 32.6 | 44.6] 54.2 |31.4 ]50.9 | 42.3 §51.0 | 57.2 | 45.5} 44.2 bu‘.o
1978 45.2 | 53.5]51.4 | 43.4 | 44.7 | 44.0 | 34.4 | 50.7 | 33.6 | 43.1]56.0 {36.4 |48.9 | 44.9 |53.0 | 52.1 | 44.5] 41.6147.7
1979 44.7 | 54.8 152.8 | 43.4 | 45.0 | 45.2 | 35.5 ] 50.1 | 34.8 | 44.1]157.5 |35.2 |50.2 | 45.1 }52.5 | $3.2 | 45.5} 42.8}47.3
1980 43.7 | 54.0151.9 | 42.8 [ 44.8 | 45.0 | 35.7 | 49.3 | 35.7 | 44.0]57.0 |34.3 |49.7 | 46.2 |S51.8 | S52.4 | 43.8] 43.2{46.8
1981 42.1 | 53.8]51.5 | 43.0 b\.o.b 44.2 wa..o 45.0 1 36.2 | 43.7]156.8 |34.2 [49.5 ] 46.8 |52.1 ] 51.8 | 43.5] 43.0]45.3

SOURCE: INE,

Statistics of Education
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Table F.3

Percentage of Students who use the School Busing (BUS)

o _
1 ¥ [o]
District ° m m s 5 o .m. ] — m — e
s 0o p 2 (2 {3 )8 g |G |52 (G |8 |213 3|23 @8
f | X5 B |5 |8 ja | & 13 [8]4 [& & |18 ]2 |22 |28
Year
1971 - - - - - - - - - - - - - - - - - - lo
1972 - - - - - - - - - - - - - - - - - - lo
1973 1.8] 2.6l 0.6 1.5] 7.9] 53} 6.2] 0.2} 26.2| 3.6] 0.7 ]| 6.8 | 0.3} 3.6 2.3] 15.3| 9.3| 12.8] 3.5,
1974 25| 10.4| 3.0 4.3 |18.7] 7.0|10.2]| 0.5]| 32.7| 11.3} 0.7 | 6.8 | 1.6 ]| 8.4| 3.0] 12.0 | 14.3] 22.4{ 5.6
1975 6.0} 15.0)4.8 | 12.9 | 26.4 | 16.8 { 16.7 ] 8.5} 36.1| 16.0] 3.0 |19.4 | 3.2 | 14.4 | 3.8 | 18.6 | 12.4] 20.3] 9.5
1976 13.3} 37.1}11.0 | 25.7 | 39.8 } 16.2 } 26.7 | 19.7 | 40.4| 28.6] 4.6 ]30.0 | 6.8 25.0} 8.5 | 34.97 27.2| 27.2]16.3
1977 14.7 § 35.5/13.0 | 24.3 } 42.7 | 16.1 | 20.2 | 17.4 | 42.5} 24.8| 3.2 |{32.0 | 8.3} 19.1] 7.1 | 36.0 | 28.0} 30.1[14.8
1978 16.4 | 39.0|16.9 | 33.3 | 41.0 | 19.1 | 24.0| 26.9| 45.6 | 28.7] 4.4 |33.6 | 9.5 24.7 |10.3 | 28.1 | 36.3| 33.6]17.8
1979 21.7 | 33.8)23.4 | 36.4 | 40.7 | 18.5 | 28.7 | 28.7 | 46.8 | 35.1| 5.7 |30.8 [10.0 | 33.5 |14.7 | 30.0 | 36.7| 33.9{19.7
1980 26.5 | 43.1}29.3 | 42.0 | 44.5 | 24.6 | 26.4 | 33.3} 51.9| 39.1}10.2 {31.7 |18.7 | 43.8 |18.8 | 36.9 | 43.4] 37.2|25.5
1981 31.9 | 44.5])40.2 | 44.1 | 47.6 | 24.7 | 26.8 | 36.0 { 51.3 ] 40.4{ 13.3 |34.0 |19.0 | 45.0 |19.8 | 34.7 | 47.4| 38.8]28.0

" SOURCE: IASE, Ministry of Education

vey -



Percentage of Students who get Scholarships from the Social Services (HELP)

Table F.4

o
H o
District | | m m a ° \m., m — m — >
8 < |3 Ele |o A EERFEEREEREREREL:
AR e | & = |k |5 |3 3|5 |2
< 4 | 4 a o 3 & [ < | 2 | & a |4 > = |5 Wm
Year
1971 - - - - - - - - - - - - - - - - - - -
1972 - - - - - - - - - - - - - - - - - - -
1973 9.8]16.5 [ 14.9 | 9.9 15.5] 13.7| 10.4| 11.1| 13.4} 9.6 | 9.7 | 16.6 | 13.9 | 11.0|13.7 | 13.2 |17.0 |17.3 |12.8
1974 13.5119.7 [ 15.9 | 16.2 | 17.7| 13.7 | 19.2 | 14.5] 16.5]14.4 | 10.8 | 19.2 | 13.1 | 12.3{13.6 | 15.8 [ 20.5 [17.1 |13.8
1975 12.4 118.8 | 16.4 | 14.0 | 17.9] 17.2| 17.6 | 18.8 | 11.6 |12.6 | 11.0 | 20.7 | 19.2 | 12.6 |14.0 | 16.1 {20.2 |15.8 |16.2
1976 15.0 [29.9 | 23.1 | 26.7 | 23.3] 24.2 | 29.2 | 24.9| 21.5]21.4 | 21.3 | 23.0 | 19.0 | 15.8 [19.9 | 18.2 {39.2 {29.3 |21.7
1977 13.8 130.9 | 21.0 | 24.6 | 21.8 | 14.2 | 15.7 | 21.9 | 17.8|20.3 | 10.0 | 23.1 | 12.6 | 13.5| 7.8 | 24.3 |36.0 |26.0 [15.9
1978 13.1 127.5 [ 23.1 | 23.9 | 22.1 | 13.3 | 16.8 | 20.6 | 21.7 |17.4 | 10.7 | 18.5 | 12.9} 17.0} 8.9 | 30.4 |18.0 |25.5 }15.9
1979 12.8 125.0 }124.0 | 29.5 | 19.8 | 13.0 | 17.7 | 19.5 | 21.0 | 18.4 | 15.3 |23.1 | 14.0 | 17.9| 9.7 | 27.8 |30.7 {26.2 [16.1
1980 16.3 134.0 }26.8 | 39.7 | 22.9| 17.1 | 20.7 | 24.6 | 26.8 |21.9 | 16.3 |23.5 [18.8 [ 22.1 |12.1 | 30.8 |40.7 {32.8 |20.0
1981 20.1 |35.1 [34.1 | 40.9 | 26.2 | 17.6 | 24.4 | 24.4 | 29.8 |40.0 | 13.8 ]29.7 |26.5 | 23.8 [15.0 | 27.9 |56.7 |34.9 |24.4

SOURCE: IASE, Ministry of Education
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Table F.5

Percentage of Teachers without Qualification (UNQUAL)

% o
i ] g ] — ..u.. - >
District .m . m W m W m m .m m m ..m m .m ‘m m w. .m W
2 X a A S 38 o [ S A & 3 > > =
Year
1971 30.9150.2 129.9 | 60.2 | 52.1 | 28.4 | 60.2 | 35.7 | 58.2 |43.6 | 18.1 |53.2 | 25.3 | 43.2 }45.3 | 52.0 |59.1 | 54.2/51.9
1972 28.1 §46.5 | 26.5 | 50.1 | 49.8 | 25.3 | 50.2 | 33.2 | 55.2 |43.1 | 14.8 |50.2 | 22.5 | 40.5 |42.1 } 50.0 |54.3 | 42.6}42.6
1973 26.7 |38.2 |26.0 | 46.3 | 46.5 | 22.5 | 44.2 | 30.9 | 47.3136.9 | 11.2 | 44.6 |20.3 | 36.7 {40.2 | 48.0 [49.2 | 38.2)35.5
1974 18.5 135.1 |25.3 | 44.1 | 42.3 | 19.9 | 46.9 ] 28.7 | 48.2 }35.2 }115.7 |40.3 |16.5 | 34.1 136.5 | 42.0 [45.1 | 35.4|30.4
1975 16.6 [32.0 |24.4 } 40.1 ] 40.3 | 17.7 | 35.3 | 25.9 | 35.6 {32.4 |13.1 |39.1 |14.2 | 32.5{34.1 | 40.0 ]40.2 | 32.6[25.8
1976 15.1 |31.2 [23.4 |} 36.5 | 35.2 | 15.8 | 30.2 | 24.6 | 34.2 |29.1 | 11.0 {38.2 |12.1 | 29.6 |30.2 | 39.0 |32.6 | 29.4{22.3
1977 13.8 §30.1 |22.2 | 32.3 | 33.4 | 14.2 | 29.1 | 22.3 | 30.1 {27.2 | 9.7 |35.4 }12.1 | 27.3]25.3 ] 33.2 |33.1 | 27.6]19.5
1978 12.9 [29.2 |20.9 |31.9 |27.2 | 12.9 | 27.4 | 20.1 | 27.2 {24.1 | 7.9 |33.2 |10.7 | 25.4 {22.1 | 27.8 {27.6 | 25.3[17.4
1979 12.2 |28.2 |19.5 |29.2 | 24.1 | 11.8 | 25.9 | 18.7 | 25.2 |20.4 | 7.1 |30.1 | 9.5 | 20.3 |18.1 | 25.3 {25.8 | 22.5[15.9
1980 11.9 |27.7 |17.5 | 27.0 | 23.0 | 11.1 | 25.4 | 17.9 | 23.3 |18.3 | 6.1 |27.1 | 8.7 19.5 |17.2| 21.6 |25.0 | 20.5[13.5
1981 11.6 35.7 |17.2 | 30.4 | 21.9 | 10.8 | 32.1 | 26.4 | 24.9 |19.2 | 7.4 |26.7 | 8.8 | 21.7 {19.5 | 19.4 |26.1 | 20.016.4

SOURCE DGEB and DGES/Ministry of Education
GEP/Analise Conjuntural 1983,1984 - Ministry of Education
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Table F.6

Life Expectation at Birth (LIFE)*

(1]
| 9] o]
. . (o] 4
bistrict m m « mw m ~ o >
[e] | 7] [} - - ~ —
3l a2 | % |8 |2 s (e | 2|2 |3 fs |38 |83z |«E
W- -y ﬁ o 3 - W u u -t (7] 1 2] - [ 1 & Q [+4 (™ m
H la (& 1o 18 |a | &8 |3 |34 [ |&§]s S |22 128
Year

1971 68.08 168.31] 66.67| 63.99| 70.15{66.04 167.80 | 71.60 |67.90 } 68.75| 65.72] 69.43] 65.03]70.59 | 72.91| 68.92 | 52.60}66.18(67.16
1972 68.52 168.60| 67.17| 64.43} 70.30|66.24 |68.09 | 71.91 |68.28 | 68.97] 66.10| 69.63] 65.53]70.73 | 73.21] 69.28 | 52.71{66.61]67.56
1973 68.99 [68.97| 67.71} 64.97| 70.53166.59 |68.49 | 72.21 |68.68 |69.24} 66.60} 69.92] 66.12]70.91 | 73.46] 69.66 |53.29)67.11{68.02
1974 69.47 169.41 | 68.29] 65.62} 70.83|67.11 |69.00 | 72.48 [69.12 |69.55] 67.22} 70.29{ 66.79} 71.12 | 73.68] 70.05 | 54.33)67.65/68.55
1975 69.96 169.93] 68.89| 66.36] 71.19167.78 [69.64 |72.74 169.59 [69.91] 67.96 | 70.74 | 67.54]71.37 | 73.85]| 70.47 | 55.82]68.26]69.14

1976 70.47 170.52 1 69.53] 67.20} 71.62{68.61 {70.39 |72.97 |70.09 | 70.31{ 68.82} 71.28 | 68.37 71.66 173.9870.90 | 57.78]68.92]69.80
1977 70.99 [71.19{70.19( 68.15] 72,12{69.60 [71.26 |73.19 {70.63 {70.76( 69.81 | 71.90 | 69.28]71.98 { 74.04{ 71.36 |60.19{69.64]70.52

1978 71.52 {71.94 1 70.89] 69.20| 72.68|70.74 |72.25 |73.38 |71.20 {71.25| 70.91 | 72.60 | 70.28]72.34 | 74.10{ 71.83 | 63.06]70.42}71.30
1979 72.08 172.76 | 71.63| 70.35{ 73.32[72.04 }73.35 |73.56 {71.80 | 71.79] 72.14 | 73.39 71.35(72.73 | 74.10{ 72.32 {66.40]71.26(72.15
1980 72.64 173.66 1 72.39] 71.60| 74.02|73.50 |74.57 |73.71 |72.43 [72.37] 73.49 | 74.26 | 72.51}73.16 | 74.04] 72.83 | 70.19]72.15]|73.06
1981 73.22 {74.63)173.19} 72.95) 74.79]75.12 |75.91 ]|73.84 |73.10 }73.00] 74.96 | 75.22 wu.wm 73.63 | 73.96] 73.36 | 74.44173.10{74.04

SOURCE INE National Institute of Statistics
Estudos 56, Tabuas abreviadas de Mortal idade 1941-1975 M J. Carrilho (1980)

* the values for some intermediate years have been estimated using equation y = a + vm
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Illiteracy Rate ( :.-L.-Jn

table .7

o
§ o
o o I -
bistrict ° m Q o P @ 2 5 - v - o
Sl el |55 18] | g 18 13 Je | 418 |5 13|z |4E
sl xlg |2 |4 s 15 |3 141353 [5 15 |sglz18 12|38 g2
: | &1& |8 | |8 Ja |& |3 [3]4 |8 18 [ &35 |2]2183
Year
1971 20.1 | 40.0 | 25.0| 33.0} 37.5{27.7 {34.4 | 33.6 {33.5]29.8] 16.0 38.0{ 18.3{30.0 | 24.0{ 28.0 | 30.8 [ 30.1 {24.9
1972 19.5 1 39.5 | 24.2| 32.4) 37.0)27.1 |33.9 |32.9 |32.9]29.1} 15.5} 37.6 } 17.7]29.2 | 23.2} 27.4 | 30.2129.5 | 24.2
1973 18.9 1 39.0 | 23.4| 31.9| 36.5|26.4 |33.3 | 32.3 | 32.3 | 28.3] 15.0 | 37.1 ] 17.1}28.5 } 22.4] 27.4 | 29.5 | 28.9 ] 23.5
1974 18.3 | 38.4 | 22.6| 31.3| 36.0|25.7 |32.7 | 31.6 |31.7 | 27.6 14.5| 36.5] 16.5|27.8 | 21.6] 26.2 | 28.9128.3]22.8
1975 17.8 138.0 | 21.8} 30.7 | 35.425.0 |32.1 |30.8 {31.0 |26.9| 14.0 | 36.0 | 16.0}27.2 | 20.8{ 25.7 | 28.3}27.7 |22.2
1976 17.3 137.4 1 21.1 | 30.1| 34.9}24.3 |31.5 |30.1 {30.3 |26.1| 13.8 ] 35.4 | 15.4]26.5 | 20.0}25.1 }272.7122.1121.5
1977 16.8 136.9 | 20.3 | 29.5| 34.3|23.5 [30.9 {29.3 |29.6 | 25.4 | 13.0 | 34.8 | 14.9)25.8 | 19.3| 24.6 | 27.1 |26.5 | 20.8
1978 16.4 136.5 1 19.6 | 28.9| 33.7122.8 |30.2 {28.5 {28.8 |24.7 | 12.6 | 34.1 | 14.5]25.2 | 18.6| 24.1 | 26.5|25.9 | 20.1
1979 16.0 136.0 | 18.9 | 28.3 | 33.1}122.0 |29.6 }27.7 |28.0 |24.0 | 12.1 | 33.5 | 16.0|24.6 | 17.9] 23.7 | 25.9 ]25.3 | 19.6
1980 15.6 135.5 118.3 | 27.6 | 32.4}21.3 |29.0 {26.8 |27.2 |23.2}| 11.6 | 32.8 | 13.6 |24.0 | 17.2] 23.2 | 25.3 | 24.6 | 18.9
L4981 15.3 135.1 | 17.7 | 27.0| 31.8|20.5 {28.3 |25.9 [26.6 |22.5] 11.1 | 32.1 | 13.2{23.4 | 16.5]{22.8 | 24.7 }24.0]18.3
SOURCE: Ministry of Education, D.G.E.A.
2

* the values for some intermediate years have been estimated using equation y = a+ bx + cx
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Table F.8

Number of Unesployed Workers (UNEMP)

|
i

[ Y
H o
istrict | W m o o o .m, m - .m B z
1 = | 3 S l2 el Bl |8 |3 | | |22 |35z |ub
W_ - m m .M . W b 9 -t “» H 15 = & ».w 2 v Q =
< & a o O 3 (4] ™ o 3 A & & 5 3 > = Z 1=8
Year
1978 1974} 1269 | 2894 406 612 2958 ) 2437) 4864 316 1995) 13322 | 2082 } 7915 2196 | 5710 1201 643 ) 1191 | 5285
1972 2677] 1361 | 4476 526 | 1018 4011) 2614| 5116 526 2705{16345 { 1161 |12235] 2800 | 7004 { 1857 833 | 197969244
1973* 3001 | 1331 | 4490 564 | 15151 4496 | 2556| 5496 | 781 3033| 14584 | 1135 12277 | 3272|6235} 1863 893 1 1947 | A13>
1974% 50921 2796 | 6242 790 | 2001} 7628 | 5371 ] 8318} 1031 5145|25064 | 2385 }27069 | 5109 [10741 | 2590 | 1419 | 4891 j1%a:
1375 6400 | 2142 | 8831 | 1557 | 2621 9595 | 4114 8955 | 1348 6498139232 | 1823 {24115{ 6473 146131 3669 | 2465 { 5111 jun22
1976 10105 | 4693 |14149 | 2153 | 3814 | 11419 | 5156 | 12676 | 1947 8812149736 | 2171 {31067 | 13132122870 | 5687 | 3234 | 7232 210053
1977 15341 | 6506 {18374 | 5189 } 5078 | 15419 ) 3806 ] 15728 | 4174 | 12300 53280 | 2351 |37610 | 14226 {24753 | 8389 | 5537 | 9810 meﬁ
1978 17201 | 7224 {23986 | 6179 | 6022 {18374 | 525316302 | 5031 | 13261]69515 | 2412 {42188 | 15944 {29213 | 8804 | 6740 [10739 3383
1979 17487 1 7161 23504 | 5685 | 5061 | 18461 | 6369 | 15502 | 4846 | 10882(76567 | 2482 |45601 |13511 [30755 | 8728 | 4794 |11572 socs
1980 14329 1 6623 123474 | 5935 | 6866 | 14355 | 6915 | 13005 | 2778 | 10269{59347 | 2757 {40434 | 12219 {27274 { 7535 | 5437 |11738 Pearsy
1981 14814 | 8290 |19370 | 3254 | 5276 | 15024 | 6803 | 11820 | 32711 9025[52506 | 2628 [28507 | 14701 [27011 | 5796 | 4127 [12147 Rusano
SOURCE: MI/SNE - Employment Service of the Ministry of Labour
* Estimated values by district using the same districtal distribution observed in 1975
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Table F.9

Mean Values of the Monthly Eamings
(at 1970 prices) (EARN)

b . 2
District ) w ] ) — ) . -
2 o m 8 o 3 3 m .m o m 3 @ o 2 14 f
sl s 2|2 | B |5 1B |s |5 |55 |28 |28 %3 3z
x 2 a A O 3 [H] [ G 3 s & £ a A > = =S
Year
1971 % 1703 | 1949] 1553 | 1962 1851 | 2040 | 2053} 1773 1697 11934 1 2993 | 1672 | 1924 1955 | 2726 1843 11670 1803 19,7
1972% 1703 | 1949} 1553 | 1962 | 1851 | 2040 | 2053 | 1773 | 1637 }1934 } 2993 | 1672 1924 | 1955 12726 | 1843 1670 |1803 | 14.7
1973 1703 | 1949 [ 1553 | 1962 | 1851 | 2040 | 2053 { 1773 { 1637 {1934 | 2993 1672 | 1924 | 1955 {2726 | 1843 [1670 11803 1947
1974 2509 | 2844 12161 | 2710 | 2468 | 2529 | 2880 | 2638 | 2537 {2626 3865 2490 2632 | 2624 13776 | 2669 2343 2307 307%
1975 2649 | 2964 | 2486 | 3331 | 3039 | 2865 | 2983 | 2782 } 2531 2721 | 3596 | 2979 2899 | 2778 {3531 { 2890 {2911 {2917 | 3156
1976 2668 | 2788 | 2254 | 2760 | 2584 | 2700 | 2840 | 2694 | 2651 {2563 | 3428 2538 | 2683 | 2682 |3110 | 2632 2460 {2478 | 2910
1977 2462 | 2588 | 2113 | 2530 ] 2295 | 2666 | 2636 | 2530 | 2358 |2544 3061 2364 2515 ) 2511 }2850 | 2570 2317 2439 | 2698
1978 2419 | 2463 {2063 ] 2463 12166 | 2463 | 2621 { 2390 | 2273 {2527 | 3094 |2394 2509 1 2547 2724 | 2540 {2330 12365 | 2650
1979 2220 | 2409 [1968 | 2563 | 2032 | 2299 | 2443 | 2294 | 2098 |2371 2957 | 2405 2342 | 2282 2629 | 2312 12258 [2273 | 252¢
1980 2293 | 2478 | 2106 | 2651 | 2248 | 2487 | 2570 | 2338 | 2312 2472 | 2948 2500 12501 | 2338 {3002 | 2466 {2264 2384 2615
1931 2341 [ 2557 J2101 | 2758 | 2257 | 2442 | 2676 | 2440 | 2071 2412 | 3178 {2332 2422 | 2419 |3035 | 2278 2302 |2429 | 2674

SOURCE: MT/DEP (Inquerito de Niveis)

* Due to the unavailability of data referring to 1971 and 1972
it has been assumed that these years have real salaries equal to 1973,

427




TABLE F10: Pupil and Teacher Ratio (PUTEA)
(Standardised Values)
v o

‘1strict 3 ] © & 5 — 2

2 © & & 8 ® S 3 3 D o 8 | 8 @ e 5

o © €0 o0 14 g " o} o H hw & + o 3 mm e @

2 g | = 5 « : S % 3 Q| A o o & a 2 i

< o] S I3 5} 8 [#5] [ G [ s | ¥ [ v (%) > > >
Year
1671 5.21 5.80§ 4.71 7.40 5.37 6.93 8.23 6.96 6.30 7.86 4.97 4.91 4.67 7.06 3.22 5.57 4.11 5.61
1972 3.71 1.59} 3.08 1.59 2.85 4.81 2.45 3.12 0.30 4.01 3.35 4.18 0.93 3.62 4.81 3.82 4.22 3.52
1973 4.88 L.76] 3.22 2.52 4.724 | -0.17 2.89 3.22 1.46 |-0.07 3.25 4.48 2.02 3.12 3.42 3.82 1.13 1.5%
1974 0.63 3.421 3.91 2.52 1.46 0.36 {-1.16 1.72 1.46 0.53 3.35 1.03 2.19 ] 0.80 | 4.71 1.86 ] 0.66 1.5]
1975 -4.28 ~0.10]-0.20 |-0.10 -0.03 | -2.82 |~2.91 |-1.96 }-2.55 [-3.45 {-0.30 [|-4.94 0.90 |-2.89 [-1.56] -0.07 3.18} ~1.04
1976 ﬁw.uu 1.46}1-1.63 0.13 -0.031-1.99 |-1.16 {-0.73 5.11 1-0.20 |-1.16 }-0.30 1.69 |-0.56 |-1.56} -1.39 1.79] -2.3¢
1977 0.76 -2.09})-1.76 [-2.26 -1.79 1 -1.49 |-1.16 [-1.46 |-3.05 |-2.35 [-1.16 |1.36 L1.16 |-1.53 1-2.95} -2.39 | -0.96| -1.11
197% F1.99 U.20]-1.46 }-2.35 -1.92 1.43 | -1.16 |-1.46 }-1.89 }-0.30 |-0.83 }-0.46 |-1.16 |-1.16 {-1.03] -0.53|-2.132 |c.oi
1979 -1.03 -3.051-1.76 -2.72 -2.06 | -0.43 |~1.16 |-2.79 |-2.39 [-0.07 |-4.08 |-1.49 [-2.12 }|-2.05 {-2.49 -3.65 1 -4.97] -2.5]
1980 -2.98 -3.321-2.57 }-3.45 -4.64 1 -3.32 1-1.59 [-3.82 |-1.23 {-2.85 |-3.58 |-2.42 }-4.77 3.38 |-3.05] -3.18 [ -5.21] -5.94

.

1981 -2.65 -5.70 |-5.74 |-3.45 -3.95{-3.32 |-3.25 [-2.79 |-3.58 }-2.52 |-4.41 }3.62 l4.98 1-3.02 |-3.52 -3.78 | -1.63] -3.44

844




TABLE Fl}: Pupil and Classroom Ratio (PUCLASS)
(Standardised Values)

g | g b . 9

istrict (o) [ m m (1] 4] [31] ..m 1 %] .‘IN. >e.. —4

1 «Q 1] © 0 Q O el ‘m (] (o] L] n o o)

- [ X} o | ] E 4 [ 1) (o o - o 3 mw Q Q

U o 0 [ [42] o [o} u [ - 7] |n 9] =1 - [='4 0

> [d e 4 . Q > (3] o] (1) h [o] [o] © U . . e

< a3} [oa] [=al (@) Q 53] [£9) (&) - [+ 9 A (V5] w - = =
Year
1671 ~8.32 1 -4.381 -6.14f-2.591-6.96 [~-7.16 {-5.54 [-3.58 | -3.81| -4.81 -6.80) -5.741-7.60] -9.02} -5.47 -4.54 |-6.87]-5.14
1972 -1.96 [-0.33[ -4.78 1 -3.38 | 0.30 {-3.71 [-1.59 | 3.75 | -3.15| 6.40] -2.16 -1.39 | -1.46) 1.69) -6.67}-3.65 | 2.69]-4.01
1973 -1.06 f 5.0 -2.42 ) -1.72 | 7.53 f-1.16 |-1.76 | 6.53 8.761 -5.07] 0.63| 1.86} 1.39] 1.16| 1.06}-2.79 | 3.68 |-4.2)
1974 -1.96 [-~4.25| 2.98) 8.66 | 0.93 {-1.43 | 8.03 | 2.16 0.90| 3.78f 6.90| 1.06 | 3.22| 1.99} 2.45 4.78 | s5.01| 4.94
1975 1.76 j-1.46 | 5.24 | 3.05| 0.23 |-1.16 |-1.06 | 1.06 0.23| 0.96f 2.82)-5.80| 5.74] 3.62| 1.39] 3.15 |-2.59} 3.02
1976 1.93 1 0.90}-0.63 ) -1.82 | 1.23 | 2.52 | 1.06 [-4.34 1.191 1.39} 0.03| 4.38 ] 1.56} -1.49] 4.75/-0.03 | 2.42{ 2.75
1977 3.28 1 2,751 0.93 | 0.13 |-1.13 | 3.81 | 1.49 [-1.72 § -2.02] 0.27{ -1.66 | -1.53 | 0.10 -1.19] -0.66] 2.49 {-0.30) 1.49
1578 2.72 1 2.79) 0.99]-0.46 |-0.53 | 1.66 [-1.49 | 0.36 | -1.43 | _1.43 -0.50 § 3.02 }-1.19f 0.337 1.49. 0.73 }-0.80 }-0.27
1579 2.29 1 3.25 ] 1.56 | -0.46 |-0.40 | 2.52 }-0.99 |-0.03 | -0.70]-0.30] o0.50 1.96 [-0.33} 0.43| 0.96[ 1.09 {-0.80{ 0.53
1930 1.39 1 2.98 1 1.19 1-0.73 |-0.50 | 2.38 }-0.90 }-0.60 | -0.13]-0.40] 0.20} 1.13 |-0.66 1.06 ] 0.20f 0.83 {-1.16}0.83
1951 0.07 ] 2.92 ] 1.06 |-0.66 |-0.70 | 1.82 }-0.76 |-3.58 0.171-0.76( 0.03 ] 1.06 {-0.76 | 1.43] 0.50] 0.63 {-1.291]0.66




TABLE Fl12: Percentage of Students Who Use the School Busing (BUS)
(Standardised Values)

Q
| ¥ [e]
District 80 —
e « 00 00 ¥ < v ) T 0 2 3 8 3 3 ] S 5
2 [ X |E2 |8 |3 |3 |8 |5 (38|32 |5 |5 |s12|8]2]3
z a A @ 3] S fie] b &) 3 a3 & & A a = = i,
Year
1971 -3.651 -4.34} -3.18] -3.91) -5.04 } -4.97 1-5.07 }-3.62 }-6.10 |-4.48 ~3.22 |-4.74 |-3.35 }-4.01 |-3.75) -5.31 | -4.54])-5.57
1972 -3.65| -4.34 -3.18| -3.91 | -5.04 | -4.97 | -5.07 {-3.62 |-6.10 }-4.48 |-3.22 |-4.74 {-3.35 |-4.00 |-3.75) =5.31 | -4.54)-5.97
1973 -3.12]-3.88] -3.09} -3.62 | -3.65 | -3.05 | -3.22 | -3.58 }-1.39 |-3.71 |-2.69 |-3.18 |-3.22 }-3.28 |-2.65| -1.69 | -2.72[-2.52 i
F oS
1974 -2.89| -2.45} -2.45] -3.08] -1.69}-2.39 |-2.02 }-3.48 }-0.23 |-2.06 }-2.69 |-3.18 }-2.59 1-2.32 }-2.32] -2.45 ) -1.76}-0.0 &
1975 -1.86 | -1.59] -2.02| -1.43}-0.30{ 1.23 {-0.07 {-1.63 | 0.40 {-1.03 |-0.90 |-0.23 {-1.86 }-1.09 {-1.96] -0.90} -2.12{-0.73 !
1976 0.30] 2.45) -0.461 1.03} 2.091 0.99} 2.95} 0.96 | 1.16 | 1.72 | 0.33 } 2.22 |-0.10 | 1.06 | 0.23} 2.95] 0.s0| 0.9s]
1977 0.73| 2.16] 0.03| 0.73] 2.62) 0.96| 0.99 | 0.43 | 1.53 [ 0.90 [-0.73 | 2.69 [ 0.60 [-0.13 | 0.430 3.221 0.930 1 .03
1978 1231 2.791 0.99| 2.45] 2.32 2.09 | 2.12 | 2.62 | 2.09 | 1.76 | 0.20 | 3.05 [ 1.16 | 0.99 | 1.06] 1.36] 2.99] 2.,
1979 2.82| 1.86| 2.59| 3.05| 2.26| .87 | 3.55} 3.05 | 2.32 { 3.12 ) 1.19 | 2.42 | 1.43 ) 2.79 | 3.08l 1.7290 2.650 2. o0
1980 4.25| 3.55| 4.01| 4.15| 2.92 4.12 ) 2.85| 4.1 | 3.22 | 3.98{ 4.64 | 2.59 [ 5.57 | 4.88 | s.o1] 3.42] 3.98] 3.9
1981 5.84 | 3.81) 6.77] 4.54f 3.52) 4.15 | 2.98f 4.74 | 3.12 | 4.28 | 7.06 | 3.12 | 5.20 | s.ua | s.a7] 2.92| 4.74f 3,70




TABLE F13:

(Standardised Values)

Percentage of Students Who Get Scholarships from the Social Services (HELP)

o 8 i o

Jistrict ° m m m © « © .w & ..m m —_ _

1 ¥ [ [ « L0 (1] e} et m ] [e} 3] (7] 34 =

wrd « )] () 4 m | ] [o] |9 - & D 4+ 3 .M Q 9]

g 18 s 12 | S |5 |3 |3 |4 8 |5 5 13 | 2 | = |4

«C [+2] om [+ a} Q ..w 53] = Q 'w - o9 [+9} w w - - =

" Year

19711 -6.10} -5.84] -5.74] -4.88| -6.34 | -6.00 {-5.70 | -5.94 [-5.61 |-4.78 |-5.64 |-6.27 )-5.70 -5.73 |-5.64 ] -5.57 | -4.84{-5.70
1972 -6.10) -5.84] -5.74| -4.88] -6.34 | -6.00 |-5.70 | -5.94 }-5.61 |-4.78 |-5.64 }-6.27 1-5.70 }-5.73 {-5.64 -5.57 | -4.84]-5.70
1973 -0.93] -1.36} -1.03] -2.52| -0.56 | 0.27 |-1.93 |-1.93 |-1.06 |-1.92 }-0.56 |-0.46 0.10 ]-0.99 } 1.79] -1.63]-1.591-0.86
1974 1.06 } -0.50f -0.70} -1.03| 0.27{ 0.27 | 1.33 |-0.70 | 0.03 }-0.50 |-0.00 ] 0.43 -0.23 [-0.50 } 1.66} -0.83 | -0.93{-0.93
1975 0.46 1-0.761 -0.53) -1.56 | 0.33} 1.89 | 0.73 | 0.86 |-1.63 [-1.03 | 0.10 ] 0.96 |2.32 |-0.30 1.921-0.76 { -0.99[-1.29
1976 1.86 | 2.26} 1.59) 1.49f 2.32f s.11 | 4.97 | 3.08 | 1.76 | 1.63 | 5.47 | 1.76 |2.26 1.09 | S.14}-0.13] 2.65] 2.4%
1977 1.191 2.521 0.90) 0.99| 1.79} 0.50 ] 0.03 | 1.99 } 0.50 { 1.29 {-0.43 1.79 }0.43 | 0.10 {-1.43] 1.76 1.99] 1.56
1978 0.83 1.59 1.591 0.80 1.89{ 0.10 | 0.43 1.53 1.82 [ 0.43 [-0.07 {0.20 }0.30 1.63 1-0.83 3.55 | -1.39] 1.43
1979 0.66 | 0.93| 1.86( 2.16 {-1.03 [-0.03 [ 0.76 | 1.13 [ 1.59 [0.73 { 2.35 {1.79 [0.17 | 1.99 -0.40] 2.751 1.06] 1.5y
1980 2.52 1 3.351 2.75¢ 4.57 | 2.19 | 1.86 | 1.86 [ 2.98 {3.58 | 1.75 | 2.85 [1.96 {2.12 {3.85 | 0.90 3.65 | 2.92} 3.45
1981 4.54 1 3.651 5.04 1 4.84 | 3.42 | 2.06 [ 3.22 | 2.92 {4.61 [7.16 [ 1.56 |4.11 |5.41 | 4.54 2,451 2.79] 6.00| 4.01

17447



TABLE F.15:

Life Expectatious at Birth (LIFE)
{Standardised Values)

. & . 2
District ° m m © P © @ 9 g m 9 -

-~ (v} © [\ 0D [} vl ..m « [e] « (%} [ >

el © 60 o0 | 9] m 1] (o) 1 ¥ N + 5 Fu] for mw [oF] Q
2 |2 1E & |S |3 (8 (& (8|49 |58 (&3 (8(2]8!
z 3 =) @ o 8 (8] fe S At A a. ~ % n > = = !
Year m
1971 “4.781 -4.051 -4.61) -4.10] -3.01 -3.58) -4.05| -5.61) -4.71 | -4.18] -3.95] -3.85| -4.28 ~4.05/-7.00{-4.68 |-3.28 | -4 3.
1972 -3.911-3.591 -3.85{ -3.62] -3.52( -3.38) -3.68) -4.25} -3.98 | -3.65] -3.55} -3.521 -3.68 -3.621-4.511-3.88 |-3.20 'y 00
1973 -3.02 | -3.02| -3.02| -3.02 -3.02] -3.02{ -3.15§ -2.92 | -3.15{ -3.02} -3.02]| -3.02 -3.021 -2.97{-2.45(-3.02 }-2.97 -w.:w_
§
1974 -2,0910-2.32} 2,16 -2.32| -2.39] —2.45] -2.52 “1.721-2.291-2.26] -2.35] -2.39 ) -2.26] -2.32 ~0.63{-2.09 [-2.55 | -2.26
1975 “Ld3 1 -1.53 ) -4.231 ~1.53 ) ~1.63) -1.72( -1.69( -0.56 | -1.33 | ~1.46{ -1.56 | -1.63 | -1.43 -1.53] 0.76]-1.19 |-1.86 |-1.33
1976 -0.131-0.60} -0.23} -0.56| -0.73] -0.86| -0.76| 0.43}-0.33}-0.53| -0.66 | -0.70 -0.43] -0.60| 1.86(-0.23 |-0.99 }-0.43
1977 0.86] 0.46] 0.76| 0.50] 0.33} 0.20] 0.40} 1.39) 0.73] 0.53] o0.40! 0.33] 0.56 0.50{ 2.32]| 0.80 {0.07 | 0.66
1978 1.89 1 1.63 ] 1.821 1.66f 1.53] .46 1.63| 2.22| 1.89] 1.66 1.59 E.53 1 1,721 1.63) 2.821 1.86 | 1.33 | 1.72
1979 2.98 | 2.89| 2.95| 2.89| 2.89| 2.82| 3.02| 3.02| 3.08) 2.92| 2.89{ 2.85| 2.92 2.89) 2.82}12.97 [2.715| 2.9%
1980 4.08 | 431} 48] 4230} 434 st oasa| 371 4.38) 4.26) 4.31 ] 4.38) 4.25 4.281 2.324 4.15 l4.44 | 4.0
1981 5.24 1 5.80| 5.37( 5.80| 6.00| 6.14| 6.26{ 4.28% 5.70| 5.74| 5.90 | 6.00 5.64] 5.80] 1.66]5.31 |6.30 | 5.5/

15347



TABLE F16: Illiteracy Rate (ILLIT)
(Standardised Values)
[
9 b g S

me trict (o] m m m 1) 4] « .m” 1) \m m —

~ « © ] 0 ) gl ord ..w g o [} 0 (] =

o [ (=Y on ol E | ¥ (o) ¥ 9 o P B 2 nnw U @]

U = < ] o ot o ~ o ord [} u 1N [= 4 o 7]

> Y L o] M Q > © o 13 ] O (o] 33} (13 . . e

< 22} (2] (3] (@] (o] %] [ (& s — [ oy (%] (%] = = =
Year
1971 5.47 5.04 5.17 [ 4.88) 4.74 ] 4.81 4.81 4.74 )} 4.68 ] 5.04 5.04 4.58 5.34 5.24 5.14 5.31 5.07} 4.97
1972 4.181 4.051 4.1} 3.91 3.87 3.98 | 4.01 3.84 3.84 | 4.04 | 4.0) 3.91 4.17 | 4.01 4.081 4.14 4,111 3.98
1973 2.98 3.02 3.02 3.05| 3.02 3.02 3.02 3.05 | 3.02 2.95 | 2.98 3.08 {2.98 [ 2.95 3.02 2.98 2.921 2.98
1974 1.72 1.82 1,92 | 2.06 | 2.12 2.06 | 2.06 | 2.15 | 2.15 1.99 { 1.99 2.09 1.82 | 1.89 | 1.96 1.86 1.99) 1.99
1975 0.73 1.26 | 0.86 1.06 1.09 1.06 1.06 1.09 1.19 1.09 | 0.96 1.22 10.87 | 0.96 | 0.90] 0.90 ] 0.99] 0.99
1976 -0.30 }-0.201-0.10| 0.07 { 0.20 | 0.13 }-0.10 | 0.20 | 0.20 }-0.07 |-0.07 ]0.20 }0.33 |-0.10 |-0.20| -0.27 -0.13] 0.33
1977 -1.33 }1-1.191-1.19{-0.93 | -0.83 {-0.96 |-0.90 |-0.83 |-0.76 {-1.03 |-1.09 }o0.76 }1.29 |-1.19 |-1.13 ~1.22 1-1.131-0.96
1978 -2.19 }-1.99|-2.12}1-1.92 {-1.89 [-1.92 |-1.99 |-1.92 }|-1.89 {-1.99 |-1.89 F1.96 }2.09 [-2.09 (-2.06 | -2.18 |-2.09{-1.9>
1979 -2.98 1-2.98 { -3.08 [ -2.92 [-2.95 |-3.05 |-3.02 {-2.92 }-3.05 }-2.95 |-2.95 }2.95 F3.05 |-2.98 ~2.9814-2.95 {-3.05]-2.95
1980 -3.81 [-4.01 | -3.87 | -4.11 {-4.18 | -4.01 |-4.00 |-4.10 |-4.14 J-4.05 {-3.98 }4.11 }3.83 [-3.87 [-3.91 | -3.91 |-3.84]-4.u8
1981 ~4.48 1-4.81 §-4.71 1-5.14 |-5.21 | -5.01 {-5.14 {-5.31 {-5.24 {-5.01 }-5.01 }5.31 ta.61 §-4.81 {-4.811) -4.71 -4.841-5.04

ovy -



TABLE F17:

Unemployed Workers (UNEMP)

(Standardised Values)

[0]
| 3] o

District 3 S «© & 15} — 2

[o) c =1 9] 3] L] [ —t 1] ] —

- ) [\ [0 L o] el rd « o] [] .m n 3] =

D 5 & & & 5 5 2 9 ot @ o n = ] ] 4 b

> o ¥ 4 . o > © 3 ’ 1 o 3} 5 2 . 2 A

< o] 0 o (&) Q [¢5] . (& .w .| 29 a. W) %) = = =
Year
1971 -4.250 -3.88 ) -4.21 | -3.52} -4.84 | -6.71 |~4.41 | -4.46 [-3.88 |-4.68 |-4.31 |-5.001 |-4.77 |-4.41 l-4.34) —a.a6 ] -a.01)-4 64
1972 =3.850 -3.75| -3.58§ -3.35 | -4.15 ) -4.11 | -4.05 | -4.25 }-3.49 }-4.08 |-3.88 [-4.61 |-3.71 [-4.05 |-3.91{ «3.71 | -3.71 {-4.05
1973 -3.65}1-3.78}1 -3.58] -3.28 | -3.28 | -3.81 |-4.18 |-3.94 |-3.02 }-3.82 }-4.15 }-4.74 |-3.72 |-3.82 |-4.18) _3.72 -3.65]-3.25%
1974 ~2.551-2.02} -2.89) -2.98 1 -2.45 1 -1.99 | 1.43 |-1.82 [-2.52 {-2.06 }-2.59 | 1.82 [-2.52 |-2.65 }-2.65] -2.89 | -2.85(-2.5>
1975 -1.86 ) -2.82) -1.56| ~1.92 | ~1.39 [ -0.86 {~1.13 |-1.33 |-1.92 |-0.96 {-0.50 {-1.13 {-0.76 |-1.79 |-1.36{ 1.63 | -1.261-1.56
1976 0.131 0.23} 0.20) -1.09| 0.63| 0.20 | 0.96 | 1.49 [-0.80 {0.99 | 1.03 {0.73 [0.96 { 2.29 { 1.36] 0.66 |-0.07( 0.10
1977 2.95 | 2.42( 1.56{ 3.12{ 2.79 | 2.52 [-1.69 | 3.82 | 3.42 | 3.88 | 1.56 | 1.66 |2.59 | 2.95 | 1.99] 3.75] 3.42{ 2.09
1978 3.95( 3.28 4.05] 4.48) 442 | 4251 116 | 4.25 | 5.04 | 4.68 | 3.94 {1.99 |3.71 | 4.01 | 3.49| 4.25| 5.27] 2.82
1979 4.081 3.221 3.91f 3.81 | 2.75] .28 | 3.35 | 3.65 | 4.68 | 2.72 4.97 | 2.35 {4.54 12.52 1 4.01) 4.15 2.29] 3.48
1980 2.39 1 2.55) 3.85| 4.16| 2.42 | 1.96 | 4.37 | 1.76 | 0.76 [ 2.19 | 2.45 13.82 |3.28 | 1.69 | 2.85) 2.79 ) 3.28] 3. 6>
1981 2.65 1 4.54 | 2.26| 0.60 | 3.12 | 2.29 § 4.18 § 0.83 | 1.73 | 1.13 | 1.46 [3.12 [0.36 | 3.25 | 2.75) o.80 ] 1.29 3.91

Lvy



TABLE F18: Mean Values of the Monthly mmqswsmwm~m>zzv
(Standardised Values)
(]

. o ) 2
district 3 ] @ & b — o

o o [~ 19 ] o « —t “ ) —

v [, [ ] © 0 © 0 o \W « [o] [} .mw 1] W] po)

- < o0 (Y] 9] m 1 % [e] “ 1% - s pot =1 nw Q b}

@ L < o =] . [e] i [+ ed [} $t 1 9] [ pe] ['4 'z

> K H 1% . 8 > o =] U] o o o © ] ) s o~
Year
1971 -4.81 | -4.58 | -4.68 | -4.34 | -3.55 | ~4.37 |-4.65 |-4.74 | -6.58] -4.84] -2.09 |-4.71 | -4.65| -4.55] -2.32] -4.62 4,58 -4.52
1972 -4.81 | -4.58 1 -4.68 f -4.34 | -3.55 | -4.37 [-4.65 |-4.74 | -4.58( -4.84] -2.09 }-4.71 |-4.65) -4.55] -2.32] -4.62 -4.58 1 -4.57
1973 -4.81 1-4.58 ) -4.68 ] -4.34 1 -3.55 }-4.37 }-4.65 |-4.74 | -4.58) -4.84) -2.09 F4.71 | -4.65] -4.55 -2.32} -4.62 | -4.58] -4.51
1974 2.39 | 3.62 1.7291 1.56 ) 2.09 ) 1.33 1 3.45 | 2.89 3.3) 2.95) 7.33]1.69 2,42 2.82} 7.1 2.86{ 1.23] 0.3
1975 3.62 | 4.71 | 5.27 ] 6.47 ] 7.30 | 5.24 | 4.44 | 4.15 3.28] 4.05¢ 4.41)5.51 5.11) 4.52] 4.9 4.84 ) 6.10] 6.1
1976 3.81 1 3.08 | 2.79) 1.96 | 3.15) 3.33 { 3.05 ] 3.38 4.314 2.25) 2.55]2.06 2.93 3.48) t.13y 2.52 | 2.221 1.9¢
1977 1.96 | 1.26 { 1.29} 0.13] 0.50 ] 2.92 | t.06 | 1.92 1.76} 2.06| -1.36 |0.70 1.26 0 1.59| -1.26] 1.96 { 1.26| 1.54
1978 1.56 | 0.20} 0.76 | -0.43 ]-0.66 | 0.56 ] 0.90 | 0.70 0.99{ 1.86} -1.49 {0.93 1,191 1.96{ -2.59) 1.69 { 1.06{ 0.8¢
1979 -0.20 1-0.36 |-0.27 { 0.40 [-1.89 |-1.36 |-0.87 |-0.17 | -0.53|-0.50| -2.49 }1.03 }-0.46|-0.96] -3.22] -0.36 | 0.50" 0.0
1980 0.53 1 0.27 1 1.23 1 1.06 | 0.00 | 0.83 |-0.39 | 0.23 1.36 ] 1.23] -2.59 {1.76 1131 -0.33] o0.15 0.99 | 0.53] 1.1
1981 0.86 | 0.96 { 1.16 | 1.89 | 0.17 | 0.30 | 1.49 | 1.13 | -0.76 | 0.53] -0.07 }0.46 0.33] 0.56] 0.53-0.66 | 0.83] 1.4¢

(a) at 1970 prices

3147



TABLE FK19:

Estimated Values of the o and § Coefficients, Using Stepwise
Regression on the Significant
Explanatory Variables (Region

449 -

Supply Side and Demand Side
1) - Method V

Unrestricted OLS Restricted OLS
Coefficient|Estimated | Stand t-value Coefficient|Estimated Stand t-value
Value Dev. Value Dev.
355 .16 .0097 | 16.29 | ?s5 .15 0112 13.02
356 .77 .1016 7.53 | %s6 .79 .1055 7.47
%66 .22 L1264 1.75%] 266 17 1292 1.34x
367 .45 .0738 6.07 | 267 .30 .0766 3.97
277 .60 .0844 7.10 | %n7 .74 .0875 8.50
278 .74 .0753 9.80 | %78 .78 .0895 8.74
3s8 .20 .0926 2.17 | %8s 13 .1103 1. 14%
289 .83 .0758 | 11.00 { 289 .65 .0863 7.52
399 1 .0884 1.26% ] %99 .31 .1005 3.04
39,10 .35 .0869 3.98 | %9,10 .52 .0945 5.56
310,10 .69 .1389 4.95 | 210,10 .36 L1514 2.40
30,11 .74 .1318 5.59 || 210,11 .53 1526 | 3.48
311,11 .36 .1380 2.48 | 11,11 .52 .1605 3.25
ILLIT 1 -.031 .0095 3.27 | cosT 1 .037 .0082 4.57
EARN 1 -.023 .0108 2.11 { PucLASS 1 -.034 .0059 5.72
EDUC 2 .024 .0084 2.83 | Epuc 2 .046 .0058 7.99
TEARN 2 -.040 .0085 4.67 | PEDUC 2 -.064 .0106 6.01
HELP 2 .037 L0111 3.30 | TEARN 2 -.047 .0053 8.78
UNQUAL 2 062 .0179 2.33 | HELP 2 .034 .0065 5.69
UNEMP 2 -.036 .0140 2.59 | UNQUAL 2 .057 .0137 419
EARN 2 .036 .0119 3.07 | ILLIT 2 -.358 .0457 7.83
UNEMP 2 -.082 .0315 6.27
| EARN 2 .029 .0278 4.49
| LFLEV 2 -.240 .0305 7.85
i
R = 9589 RS« 19933
R = .9576 R = 9931
df = 672 df = 767



TABLE F20:

Estimated Values of the a and & Cocfficients, Using Stepwise

- 4590

Reyression on the Signifrcant
Explanatory Variables (Region

Supply. Side and Demand Side

) -

Method V

Unrestricted OLS

Restricted OLS

CoefficientiEstimated Stand t-value Coefficient|Estimated | Stand t-value
Value Dev. Value Dev.

4ss 16 .0062 | 26.35 || 2ss5 .13 .0073 | 17.36

356 .30 .0853 3.57 356 .43 .0054 7.94

366 .70 .1000 7.02 || %66 .51 .0069 7.37

37 .26 .0480 5.33 || %7 .18 .0037 4.81

377 17 .0523 1676 || 277 .80 L0056 | 14.22

378 .56 .0510 11.08 [ 278 ) .0056 12.79

238 .36 .0618 5.87 || 288 .17 .0068 2.51

89 76 0516 | 14.50 [ 289 .89 L0062 | 16.47

499 19 .0600 3.22 || 99 .10 .0065 1.57

49,10 .23 .0667 3.40 || %9,10 .15 .0054 2.74

410,10 .75 .1029 7.25 | 210,10 .82 .1025 7.98

410,11 .81 .0788 | 10.30 | %10,11 .85 1164 7.32

211,11 .28 .0813 361 *11,11 .24 1243 1.96

TEARN 1 .018 .0066 2.68 || POPLEV 1 .038 .0070 5.43

HELP 1 -.028 0113 2.51 || EDUC 2 .011 .0028 3.99

UNQUAL 1 -.031 0117 2.63 || UNEMP 2 -.023 0047 | -4.98

EARN | -.019 .0095 1.97 | LFLEV 2 .096 .0131 7.31

EDUC 2 .025 .0053 4.40 || POPLEV 2 -.118 .0148 7.98

TEARN 2 -.069 .0077 9.01

PUTEA 2 -.045 .0099 4.57

HELP 2 .066 0117 5.64

UNQUAL 2 .095 .0155 6.16

UNEMP 2 -.031 .0088 3.50

EARN 2 o027 .0097 2.79

R> = .9882 R« 9953

&% - 9878 1 G .9952

df = 668 df = 773



TABLE E21: Method V - Transition Probability Estimates Using the Stepwise Regression Applied to the Significant
Variables of the Supply Side and Demand Side of the Education System - Region 1 - LISBOA
(Unrestricted OLS)

YEAR Pss Pse Pé6 P62 P17 P Pgg Pgg Pgg Pg.10 P1o,10 Pio,11 Pi,n
1971 .13 .80 A9 .48 .57 .77 7 .86 .08 .38 .66 77 .3
(5.35)  (7.95) (1.48) (5.62)  (6.15) (8.77) (1.61) (9.34) ( .77) (3.52) (4.30) (5.06) (2.10)

1972 14 .79 .20 .47 .58 .76 .18 .85 .09 .37 .67 .76 .32
(6.17)  (7.75)  (1.56)  (5.29) (6.32) (8.68) (1.73) (10.12) ( .89) (3.56) (4.42) (5.24) (2.19)

1973 .15 .83 .21 .51 .59 .80 19 .89 .10 .41 .68 .80 .33
(7.13)  (8.12) (1.64) (6.44) (6.48) (9.14) (1.86) (11.05) (1.01)  (3.56)  (4.53) (5.47)  (2.28)

1974 .12 .80 .18 .48 .56 .77 .16 .86 .07 .38 .65 .92 .27
(6.77)  (9.43) (1.21) (8.60) (6.28) (11.86) (1.39) (13.46) ( .45) (5.81) (4.37) (6.74)  (1.95)

1975 14 .81 .20 .49 .58 .78 .18 .87 .09 .39 .67 .78 32
(6.00)  (7.54) (1.42) (5.60) (6.41) (10.38) (1.64) (10.25) ( .72) (3.40) (4.47)  (6.49)  (2.08)

1976 .18 .77 .24 .45 .62 .74 .22 .83 13 .35 71 4 36
(10.05) (8.02) (1.62) (6.26) (B8.86) (11.05) (1.95) (10.38) (1.02) (4.02) (4.78) (5.78)  (2.30)

1977 .19 .65 .25 .33 .63 .62 .23 . 4 .23 .72 .62 37
(14.08)  (7.14)  (1.91)  (6.14)  (7.31) (8.20) (2.36) (10.38) (1.43) (3.86) (5.10)  (5.39) (2.57)

1978 .20 .65 .26 .33 .64 .62 .24 .71 .15 .23 .73 .62 .38
(19.58)  (6.25) (1.99)  (4.36) (7.40) (7.65) (2.47) (B.06) (1.55) (3.03)  (5.23) (4.43)  (2.65)

1979 .22 .70 .28 .38 .66 .67 .26 .76 17 .28 .75 .67 .40
(16.98)  (6.27)  (2.12)  (4.39)  (7.42) (7.56) (2.60) (8.07) (1.71) (2.96) (5.34) (4.40)  (2.75)

1980 .21 71 .27 .39 .65 .68 .25 .77 .16 .29 .74 .68 .39
(17.07)  (6.74)  (2.19)  (5.17)  (7.55) (8.50) (2.72) (9.60) (1.8B1) (3.18)  (5.44)  (5.09)  (2.80)

1981 .21 7 .27 .39 .65 .68 .25 7 .16 .29 74 .68 .39
(164.07)  (6.99)  (2.12) (5.22) (7.33) (8.95) (2.61) (8.95) (1.70) (3.56) (5.38) (4.86) (2.72)

Figures in parenthesis are t-values.



TABLE F22: Method V - Transition Probability Estimates Using the Stepwise Regression Applied to the Significant
Variables 6f the Supply Side and Demand Side of the Education System - Region 1 - LISBOA

(Restricted OLS)

¥

YEAR Pss Pse Pe6 Py P72 P8 Pgg Pag P9 P9 10 Pio,10 Pro,11 Prin
1971 .19 77 .21 .28 .78 .76 17 .63 .35 .50 .40 .5l .56
(9.44)  (7.39)  (1.53) (3.38) (8.40) (8.48) (1.47) (7.69) (3.29) (4.93) (2.46) (3.23)  (3.39)

1972 .15 .79 .17 .30 74 .48 .13 .65 .31 .52 .36 .53 .52
(10.21)  (7.48) (1.27) (3.74) (8.29) (8.82) (1.15) (7.92) (3.08) (5.34) (2.27) (3.53)  (3.20)

1973 .07 .87 .09 .38 .66 .86 .05 .73 .23 .60 .28 .61 A
(3.05)  (8.18) ( .63) (4.76)  (7.11) (10.23) ( .42) (8.93) (2.34) (5.59) (1.63) (3.99)  (2.64)

1974 .05 .99 .07 .50 .. 64 .98 .03 .85 .21 .72 .26 .73 .42
(3.10)  (9.39) ( .58) (6.34) (7.22) (1i.46) ( .30) (10.56) (2.20) (6.91) (1.66) (4.93) (2.59)

1975 14 .80 .16 .31 .73 .79 12 .66 .30 .53 .35 .54 .51
(11.46)  (7.48)  (1.24) (3.65) (8.31) (8.93) (1.07) (7.54) (2.92) (4.80) (2.34) (4.42) (3.16)

1976 .16 .80 .18 .31 .75 .79 .14 .66 .32 .53 .37 .54 .53
(14.86)  (7.63) (1.42) (3.89)  (8.59)  (9.04) (1.29) (7.36) (3.15) (5.18)  (2.50) (3.32) (3.32)

1977 .18 .80 .20 .31 .77 .79 .16 .66 .34 .53 .39 .54 .55
(15.59)  (7.36)  (1.53)  (4.30) (8.73) (7.18) (1.42) (8.00) (3.27) (5.73) (2.59) (3.31) (3.41)

1978 16 .66 .18 7 .75 .65 4 .52 .32 .39 .37 .40 .53
(14.67)  (6.19)  (1.41) (2.21)  (8.58)  (6.71) (1.28)  (5.12) (3.16) (4.77) (2.48)  (2.38)  (3.31)

1979 .16 74 .18 .25 .75 .73 4 .60 .32 47 .37 .48 3
(14.47)  (6.88)  (1.39)  (3.32)  (8.55) (8.01) (1.25)  (5.84) (3.12)  (5.09)  (2.48)  (2.99)  (3.29)

1980 .19 74 .21 .25 .78 .73 17 .60 .35 47 .40 .48 .56
(14.38)  (6.92) (1.66) (3.35) (8.80) (7.77)  (1.52) (6.15) (3.25) (4.79) (2.79) (3.07) (3.47)

1981 .20 .72 .22 .23 .79 1 .18 .58 .36 45 .40 .46 .57
(164.22)  (6.91)  (1.71)  (2.95) (B.83) (7.41) (1.57) (5.83) (3.28) (4.68)  (2.84) (2.79)  (3.50)

Figures in parenthesis are t-values

b dad .



TABLE F23: Method V Transition Probability Estimates Using the Stepwise Regression Applied to the Significant
Variables of the Supply Side and Demand Side of the Education System - Region 2 - BRAGANCA
(Unrestricted OLS)
YEAR Pss Pse P66 P67 P17 P78 Pgg Pgg Pgg Pg,10 Pro,10 Pro,nn Piin
1971 .16 .29 .70 .25 .17 .55 .36 .73 .19 .22 .75 .80 .28
(1.03) (1.49) (3.20) (i1.01) (2.84) (1.67) (1.11) (2.13) ( .52) ( .57) (1.84) (1.85) ( .71)
1972 .19 .31 .73 .27 .80 .57 .39 .75 .22 .24 .18 .82 .31
(1.35) (2.12) (3.84) (1.48) (3.28) (2.32) (1.40) (3.33) ( .68) ( .84) (2.18) (2.87) ( .88)
1973 .17 .33 7 .29 .78 .59 .37 .77 .20 .26 .76 .84 .29
(1.53) (2.69) (4.87) (1.92) (4.02) (2.94) (1.83) (4.10) ( .80) (1.12) (2.71)  (3.59) (1.07)
1974 .12 .39 .66 .35 .73 .65 .32 .83 .15 .32 .7 .90 .24
(1.31) (3.86) (5.27) (2.91) (4.82) (4.11) (2.00) (4.69) « .77) (1.72) (3.60) (3.89) (1.23)
1975 .18 .24 .72 .20 .79 .50 .38 .68 .21 .17 .77 .75 .30
( .97) (1.64) (2.56) ( .84) (2.51) (2.06) ( .92) (2.21) ( .51) ( .58) (1.73) (2.07) ( .60)
1976 .15 .29 .69 .25 .76 .55 .35 .73 .18 .22 .74 .80 .27
(1.87) (4.74) (5.87) (2.24) (6.34) (8.82) (2.40) (5.62) (1.27) (2.22) (5.38) (4.78) (1.80)
1977 .15 .35 .69 .31 .16 .61 .35 - .79 .18 .28 .74 .86 .27
(1.37) (4.35) (5.33) (2.78)  (4.47)  (5.20) (2.54) (5.69) ( .88) (1.58) (3.70) (5.65) (1.29)
1978 .18 .21 .72 17 .79 47 .38 .65 .21 14 17 .72 .30
(2.39) (2.39) (8.04) (1.25) (7.24)  (3.52) (4.61) (4.28) (1.90) ( .73) (7.21)  (4.00) (2.45)
1979 .17 .23 .1 .19 .78 .49 .37 .67 .20 .16 .76 .74 .29
(1.87) (2.68) (5.95) (1.30) (5.60) (3.88) (2.85) (3.90) (1.33) ( .83) (5.00) (3.73) (1.74)
1980 .15 .31 .69 .27 .76 .57 .35 .75 .18 .24 .74 .82 .27
(1.22) (2.83) (4.06) (1.44) (3.81) (3.46) (1.273) 3.1y ( .717) ( .94) (3.04) (2.98) (1.06)
1981 .13 .35 .67 .31 .74 .61 .33 .79 .16 .28 v .86 L26
(1.04) (3.80) (3.82) (1.92) (3.64) (4.76) (1.55) (3.68) ( .66) (1.30) (2.86) (3.206) { .96)

Figures in parenthesis are t-values

[ 9% 7



TABLE E24: Method V - Transition Probability Estimates Using the Stepwise Regression Applied to the Significant
Variables of the Supply Side and Demand Side of the Education System - Region 2 - BRAGANCA
(Restricted OLS)

YEAR Pss Pse P Pe7 P77 ST Pgg P89 - Pgg Pg.10  P10,10 Pro,11 Pri,1i
1971 .09 44 47 .19 .76 .73 .13 .90 .06 .16 .78 .86 .20
(8.23) (8.37) (6.75) (4.88) (13.25) (12.30) (1.89) (14.53) ( .90) (2.74) (7.38) (7.28) (1.61)
1972 .10 47 .48 .22 .77 .76 14 .93 .07 .19 .79 .89 .21
(8.92) (8.73) (6.80) (5.72) (13.37) (13.22) (1.94) (15.19) ( .95) (3.17) (7.44) (7.83) (1.6%4)
1973 .10 47 .48 .22 .77 .76 .14 .93 .07 .19 .79 .89 .21
(10.01) (8.77) (6.89) (5.86) (13.53) (13.43) (2.02) (15.33) (1.03) (3.19) (7.53) (8.00) (1.68)
1974 .09 .49 47 .74 .76 .78 .13 .95 .06 .21 .78 .91 .20
(8.65) (8.90) (6.79) (6.31) (13.33) (14.33) (1.93) (15.19) (:.93) (3.76) (7.42) (7.40) (1.63) '
. =3
1975 .11 .51 .49 .26 .78 .80 .15 .97 .08 .23 .80 .93 .22 o

(11.48) (9.03) (6.98) (6.79) (13.71) (14.21) (2.19) (15.59) (1.14) (3.70) (7.63) (8.87) (1.73)

1976 .12 b4 .50 .19 .79 .73 .16 .90 .09 .16 .81 .86 .23
(14.90) (8.18) (7.18) (5.23) (14.05) (13.26) (2.32) (l4.67) (1.36) (3.06) (7.84) (7.17) (1.84)

1977 .13 .42 .51 .17 .80 .71 .17 .88 .10 .14 .82 .84 .24
(18.11) (7.40) (7.35) (4.37) (14.31) (11.81) (2.50) (13.61) (1.56) (2.82) (8.02) (7.07) (1.94)

1978 .13 .43 .51 .18 .80 .12 .12 .89 .10 A5 .82 .85 .2
(18.11) (7.31) (7.35) (4.45) (14.31) (11.95) (2.50) (13.16) (1.56) (3.22) , (8.02) (6.65) (1.94)

o~

1979 .17 .34 .55 .09 .84 .63 .21 .80 .14 .06 .86 .76 .28
(18.92) (6.28) (7.78) (2.33) (14.69) (10.07) (2.98) (12.12) (2.195) (1.16) (8.43) (6.35) (2.22)

1980 .18 .39 .56 14 .85 .68 .22 .85 .15 A .87 .81 .29
(17.50) (6.85) (7.88) (3.53) (14.68) (11.36) (3.09) (t12.63) (2.30) (1.92) (8.50) (6.88) (2.29)

1681 .20 .38 .58 .13 .87 .67 .24 .84 A7 .10 .89 .80 31
(15.00) (6.86) (8.02) (3.09) (14.52) (11.62) (3.28) (12.22) (2.54) (1.45) (3.60) (6.33) (2.42)

Figures in parenthesis are t-values



TABLE E25:

Demand Side Variables, by Regions

Comparison between Estimates Obtained for the Stepwise Regression Using the Significant Supply Side and

Transition | Method V - Stepwise Regression for Region 1 Using Method V - Stepwise wmwnmww»os for Region 2 Using the
Probability| Significant Supply and Demand Variables - LISBOA Significant Supply and Demand Variables - BRAGANCA
Unrestricted OLS Restricted OLS Unrestricted OLS Restricted OLS
Mean Stand R D-W Mean Stand R D-W Mean Stand R D-W Mean Stand R D-W
Value Dev. Value Dev. Value Dev. Value Dev.
Pss L1601 | .0412 .71070} 2.09 | .1500 |.0482 .69208] 2.06} .1600] .0202 .10329 L47% ,1286] .0378 . 71046 .92%
Pse .7699 | .0869 .81639]1.52 | .790) |.0864 -83314}1 1.81 8 .2999{ .0570 {..12459) 1.08 | .4345( .0500 .82481F 1.55
Pes .2201 §.0412 .4840612.65 | .1700 |.0482 .58476] 2.98 4 .7000| .0202 .63367 .98%| .5086| .0378 .33912} 2.01
Pe7 L4499 §.0869 .90002| 2.54 | .3001 |.0864 .834811 2.25( .2599] .0570 {-.07318( 1.21 | .1845| .0500 .782811 1.95
P27 .6001 |.0412 .56623| .59%| .7400 {.0482 .31449 144 ,7700] .0202 47661 1.76 | .7986| .0378 34528 2.44
P1g .7399 }.0869 .61605)1.94 | .7801 }.0864 .59495¢ 1.89§ .5599} .0570 10984 { 1.25 | .7245( .0500 .53217) 1.73
Pgg .2001 }.0412 .53617] .99%] .1300 |.0482 .42992) 1.204 .3600] .0202 .39984§ 1.09 | .1686] .0378 .52615] 2.17
Py .B299 }.0869 .58765]1.55 | .6501 |.0864 .69939] 1.33] .7399| .0570 407251 1.33 | .8945) .0500 .952151 2.99
Pgg L1101 §1.0412 .5762512.38 | .3100 ].0482 .52400] 2.62 § .1900| .0202 451801 1.13 | .0986| .0378 L491501 1.97
vo._o .3499 |.0869 .8692811.84 {.5201 {.0864 .86189] 1.82§ .2299| .0570 .45790( 1.15 ] .1545]) .0500 .60232| .54
v~o.—o .6901 |.0412 <L1377]12.17 |.3600 [.0482 }-.11589] 2.03§ .7500] .0202 |-.15433} 1.65 |.8186) .0378 74189 3.05
v_o.__ .7399 |.0869 .2342111.94 | .5301 |.0864 «25115] 1.82 ] .8099] .0570 |-.13226 .79%] .8545] .0500 [-.27292| 1.16
v_—._— .3401 1.0412 -6187511.32 |.5200 |.0482 .62753] 1.33 ) .2800] .0202 .11866{ 2.07 |.2386| .0378 267751 2.37

o~



TABLE F26: Pooled Cross=~Section Time-Series Estimation Using the Results of
the Unrestricted OLS Applied to the Significant Explanatory Variables
Selected from the Supply Side and the Demand Side Separately.
(Method VII)
Region | Region 2
Coeff. Estimated | Stand | t-value || Coeff, Estimated | Stand [ t-value
Value Error Value Error
355 .16 .0117 13.83 || 3ss 14 .0088 | 16.32
356 .4k .0933 4.70 || %ss .33 .0842 3.98
266 .54 L1125 4.82 || %66 .65 .1026 6.37
267 .39 .0686 5.65 || %67 .18 .0484 3.75
277 .60 .0803 7.47 || %97 .83 L0615 | 13.45
378 .69 0623 | 11.11 || %78 .54 .0694 7.79
388 .21 .0762 2.75 || %88 .39 .0840 4.68
289 .88 0689 | 12.71 || %89 74 .0740 9.99
299 .06 .0781 728 |l 99 .23 .0823 2.86
29,10 .26 .0720 3.62 || *9,10 .27 0677 4.04
310,10 .69 .1206 5.5 || %10,10 .63 1152 5.49
210,11 .68 1273 5.36 || ®10,11 .79 .1161 6.80
311,11 .39’ 1337 2.94 || 211,11 .29 L1227 2.40
ILLIT 1 -.030 .0105 2.84 || TEARN 1| .013 .0096 1.38%
EARN | -.026 .0108 2.38 || HELP 1 -.002 0177 .02%
EDUC 1 .015 .0064 2.41 UNQUAL | | =-.027 L0161 1.68%
TEARN 2 -.021 .0062 3.35 || EARN 1 -.033 .0119 2.74
HELP 2 .035 .0096 3.67 || EDUC 2 .008 .0074 1.09*
UNQUAL 2 .046 .0158 2.89 || TEARN 2 -.015 .0104 1.49%
UNEMP 2 -.034 .0130 2.61 PUTEA 2 -.023 .0120 1.94
EARN 2 .024 .0115 2.05 || HELP 2 .017 .0183 .94x
UNQUAL 2 .047 .0192 2.45
UNEMP 2 -.046 L0126 3.70
EARN 2 .041 .0122 3.31
RE - 9673 R« 9852
B2 . 9663 RS - 9847
oW = 2.1721 DW = 2.0857



TABLE E27: Method VII - Tramsition Probability Estimates Using Pooled Cross-Section Time-Series Regression Using
The Significant Variables of Method V - Region 1-LISBOA
YEAR Pss Pse Pes Pe7 P77 P18 Pgs Pg9 P99 P§,10 Pro,10 Pro,11 Pui,n
1971 .11 .50 .46 .43 .53 .12 .17 .91 .48 .29 .62 .70 .35
(6.37)  (5.55) (4.15) (5.95) (6.71) (11.04) (2.30) (11.63) (6.08) (3.55) (5.01)  (5.30) (2.69)
1972 .14 .50 .49 .43 .56 .72 .20 .91 .51 .29 .65 .70 .34
(8.46) (5.47) (4.46) (6.08) (6.96) (10.93) (2.71) (12.65) (6.28) (3.41) (5.30) (5.46) 2.85)
1973 .16 .54 .51 .47 .58 .76 .22 .95 .53 .33 .67 A .40
(10.96) (6.05) (4.70) (6.54) (7.21) (12.46) (3.01) (12.30) (6.55) (4.03) (5555) (5.52) (3.00)
1974 .13 .56 .48 .49 .55 .78 .19 .97 .50 .35 .64 .76 .37
(8.40) (6.32) (4.28) (7.46) (6.97) (12.73) (2.46) (15.62) (6.47) (4.32) (5.21) (6.20) (2.80)
1975 .16 .47 .51 .40 .58 .69 .22 .88 .53 .26 .67 .67 .40
(7.93) (5.28) (4.85) (5.57) (6.89) (l1.66) (3.14) (11.80)  (5.91) (3.22) (5.43) (5.71) (2.9>)
1976 .13 .53 .48 .46 .55 .75 .19 .94 .50 .32 .64 .13 .37
(8.28) (5.44) (11.29) (5.90) (6.96) (11.91) (2.48) (12.25) (6.43) (3.61) (5.21) (5.45) (2.80)
1977 .15 .48 .50 .41 .57 .70 .21 .89 .52 .27 .66 .68 .39
(11.74)  (5.18) (4.64) (6.21) (7.26) (10.30) (2.90) (14.16) (6.71) (3.55) (5.54) (5.33) (2.98)
1978 .16 .39 .51 .32 .58 .61 .22 .80 .53 .18 .67 .59 .40
(13.45)  (4.45) (4.61)  (4.87) (7.40) (9.26) (2.83) (10.68) (7.06) (3.13) (5.61)  (4.55) (3.03)
1979 .19 .41 .54 .34 .61 .63 .25 .82 .56 .20 .70 .61 L43
(15.11) (4.32) (4.96) (4.71) (7.63) (9.14) (3.16) (10.75) (7.23) (2.83) (5.92) (4.53) (3.21)
1980 .23 .40 .58 .wu .65 .62 .29 .81 .60 .19 .74 .60 Y
(13.86)  (4.45)  (5.36)  (4.81) (7.70)  (9.35) (3.51)  (10.55) (7.08) (2.63) - (6.16) (4.43) (3.35)
1981 .21 .39 .96 .32 .63 .61 .27 .80 .58 .18 vy .59 L45
(12.88)  (4.50)  (5.04) (4.86) (7.60) (B.75) (3.15)  (10.44) (7.17) (2.38)  (5.94) (4.39)  (3.24)

Figures in parenthesis are t-values

LSy -



TABLE F28: Method VII - Transition Probability Estimates Using Pooled Cross-Section Time-Series Regression Using the
Significant Variables of Method V - Region 2-BRAGANCA
YEAR Pss Pse Pe6 Pe7 P17 P18 Pgg Pgg Pgg P10 Pro,10 Pro,11 Prr,in
1971 .13 .34 .67 .20 .83 .56 .40 .75 .25 .31 .61 .81 .30
(6.76) (4.37) (6.64) (3.69) (12.68) (7.52) (4.65) (9.18) (2.77) (4.00) (5.24) (6.56) (2.37)
1972 .14 .34 .68 .20 .84 .56 41 .75 .26 .31 .62 .81 .31 .
(7.20) (4.30) (6.69) (4.10) (12.82) (7.82) (4.67) (10.08) (2.85) (4.25) (5.32) (6.95) (2.41)
1973 .15 .30 .69 .16 .85 .52 42 .71 .27 .27 .63 .77 .32
(9.80) (3.93) (6.83) (3.21) (13.40) (7.46) (4.96) (8.78) (3.09) (3.95) (5.56) (6.21) (2.58)
1974 .12 .39 .66 .25 .82 .61 .39 .80 .24 .36 .60 .86 .29 -
(6.74) (4.76) (6.57) (5.14) (12.92) (8.69) (4.52) (11.33) (2.727) (4.52) (4.97) (7.21) (2.24)
]
1975 .12 .36 .66 .22 .82 .58 .39 .77 .24 .33 .60 .83 .29 o
(4.49) (4.21) (6.43) (3.77) (11.54) (7.46) (3.83) (9.32) (2.54) (3.62) (4.66) (7.50) (2.28) %
19786 .12 .35 .66 .21 .82 .57 .39 .76 .24 .32 .60 .82 L2y '
(9.37) (4.28) (6.72) (4.40) (13.53) (8.65) (4.84) (10.70) (2.87) (4.42) (5.22) (7.42) (2.44)
1977 .12 .29 .66 .15 .82 .51 .39 .70 .24 .26 .60 .76 .29
(8.40) (3.40) (6.67) (3.03) (13.15) (6.75) (4.94) (9.12) (2.84) (3.71) (5.18) (6.21) (2.34%)
1978 L4 .28 .68 .08 .84 Ry 41 .63 .26 .19 .62 .69 .31
(14.03) (2.64) (6.96) (1.56) (14.03) (5.92) . (5.15) (7.66) (3.25) (3.25) (5.70) (5.78) (2.66)
1979 .16 .26 .70 .12 .86 .48 .43 .67 .28 .23 .64 .13 .33
(16.93) (3.11) (7.12) (2.51) (14.40) (6.75) (5.19) (8.75) (3.58) (3.70) (5.97) (6.42) (2.82)
1980 .18 .24 .12 .10 .88 .46 45 .65 .30 .21 .66 .71 .35
(12.83) (2.87) (7.14) (1.89) (13.95) (6.39) (5.15) (7.75) (3.62) (3.25) (5.95) (5.82) (2.85)
1981 17 .33 .71 .19 .87 .55 J44 .74 .29 .30 .65 .80 .34
(11.97) (4.03) (7.10) (3.83) (13.80) (8.11) (5.09) (9.69) (3.56) (3.99) (5.895) (6.78) (2.80)

Figures in parenthesis are t-values



TABLE F29: Factor Matrix and Factor Loading for the Supply Side Explanatory Variables (2 Principal Components)

AVEIRO BEJA
Factor Matrix .~ . Varimax Solution Factor Matrix Varimax Solution
Common Factor Communality Common Factor Common Factor Communality Common Factor
Loading Loading Loading . Loading
I II BN I II I II rm I II
EDUC .07 .80 .6390 -.06 .80 -.01 .85 .7150 -.08 .84
PEDUC . .96 .03 .9169 .94 .18 .96 .15 <9472 .95 .23
PCAP -.80 -.04 .6416 -.78 .17 -.76 .12 .5982 -.75 -.19
COST -.87 -.02 .7523 .86 .12 .87 .08 .7652 .86 .16
TEARN .34 .82 .7860 .21 .86 .22 .73 .58717 .16 .75
PUTEA -.94 -.21 .9254 -.89 -.36 -.83 --.02 .6835 -.82 -.09
PUCLASS .80 .05 .6364 .78 .17 .87 -.14 .7686 .87 -.07
BUS .81 -.31 .7518 .85 -.18 .96 -.26 .9967 .98 -.18
HELP .85 -.22 .7662 .87 -.08 .89 . -.18 .8280 .90 -.10
UNQUAL -.98 .19 1.0013 -1.00 .03 -.83 -.05 .6912 -.82 -.12
Latent root 6.4484 1.7471 6.3661 1.7368
Percentage 64.5 17.5 82.0 63.7 17.4 81.0

Variance

6CYH



TABLE F29: Factor Matrix and Factor Loading for the Supply Side Explanatory Variables (2 Principal Components)

(Continued)
BRAGA
Factor Matrix Varimax Solution
Common Factor Communality Common Factor
Loading ‘ Loading

I II BN I II
EDUC -.01 .75 .5994 -.13 .76
PEDUC .93 .16 .8850 .88 .33 .
PCAP -.73 -.22 .5798 ~-.65 -.35 &
COST .89 .04 .7929 .87 .20 N
TEARN .27 .68 .5307 .14 .71
PUTEA -.96 .12 .9306 -.96 -.06
PUCLASS .69 .38 .6185 .60 .50
BUS .86 -.37 .8730 .91 -.20
HELP .91 -.19 .8570 .93 -.02
UNQUAL -.93 .22 .9088 -.95 .05
Latent root 6.2400 1.8900
Percentage 62.4 18.9 81.3

Variance



TABLE F29:

EDUC
PEDUC

PCAP
COST
TEARN
PUTEA
PUCLASS
BUS
HELP
UNQUAL

Latent root

Percentage
Variance

Factor Matrix and Factor Loading for
(Continued)

COIMBRA

the Supply Side Explanatory Variables (2 Principal Components)

Factor Matrix

Varimax Solution

Common Factor Communality Common Factor
Loading Loading
1 IT :N I 11
.09 .73 . 5402 -.01 .73
.98 .04 .9570 .96 .18
-.74 -.01 . 5448 -.73 -.12
.80 .03 .6468 .79 .15
.31 .81 .7511 .19 .85
-.88 -.12 .7914’ -.85 -.25
.90 -.30 .8929 .93 -.17
.96 -.03 .9270 .96 .10
.80 .01 .6482 .79 .13
-.96 .22 .9655 -.98 .08
6.5001 1.6720
65.0 16.7 81.7

FARO .
Factor Matrix Varimax Solution
Common Factor Communality Common Factor
Loading Loading

1 II :m I II

.02 1.01 1.0120 -.08 1.00

.97 .09 . 9406 .95 .19
-.76 -.08 .5798 -.75 -.15 1

.90 -.05 .8170 .90 .05 - &

.29 .53 .3701 .23 .56 [
-.96 -.15 .9434 -.94 -.25
~.47 .37 .3596 . =.51 .32

.88 -.24 .8293 .90 ~. 14

.92 -.06 .8387 .91 .06
-.90 .01 .8093 |.oo -.08
6.1518 1.7827
61.5 17.8 79.3



TABLE F.29:

EDUC
PEDUC
PCAP
COST
TEARN
PUTEA
PUCLASS
BUS
HELP
UNQUAL

Latent root

Percentage
Variance

Factor Matrix and Factor Loading for the Supply Side Explanatory Variables (2 Principal Components)

(Continued)

SANTAREM

Factor Matrix Varimax Solution

VIANA DO CASTELO

Factor Matrix

Varimax Solution

Common Factor Communality Common Factor Common Factor
Loadings Loadings Loadings
I IT - :w I 11 1 11
.08 .94 .8887 -.15 .93 -.01 .73
.92 .05 .8441 .88 .27 .95 .16
-.75 -.09 .5636 -.7 -.27 -.78 -.15
.87 -.06 .7558 .86 A5 .85 .12
.31 .59 .4369 .15 .64 .22 .83
-.99 ~.15 1.0063 -.92 -.34 -.99 - .07
47 .40 .3875 .36 .51 .66 .03
.91 ~.28 .8967 .95 -.04 .92 -.16
.90 -.19 .8469 .92 .04 .91 -.20
-.93 .24 .9305 -.96 .00 .91 .19
6.1121 1.8494 6.3766 1.7223
61.1 18.5 79.6 63.8 17.2

Communality
:N
.5270
.9278
.6267
.7362
.7380
.9752
.6425
.8672
.8755
.8611

81.0

Common Factor

Loadings
I 11
-.07 .72
.94 .23
-.76 -.20
.84 .18
.16 .84 !
-.99 -.00 3
.66 .08 '
.93 -.09
.93 -.13
~.92 12



TABLE F29:

EDUC
PEDUC
PCAP
COST
TEARN
PUTEA
PUCLASS
BUS
HELP
UNQUAL

Latent root

Percentage
Variance

Factor Matrix and Factor Loading for

the Supply Side Explanatory Variables (2 Principal Components)

(Continued)
) VISEU
Factor Matrix Varimax Solution
Common Factor Communality €ommon Factor
Loadings Loadings
1 II :N 1 11
.02 .80 .6335 -.05 .79
.94 .13 .8980 .92 .22
-.76 -.13 .5967 -.75 -.20
.84 .11 .7129 .82 .19
.24 .78 .6637 .17 .80
-.85 -.06 .7204 -.84 -.14
.68 .02 .4684 .68 .09
.97 -.25 1.0005 .99 -.16
.91 -.25 .8851 .93 -.17
.96 .12 .9295 -.96 .04
6.2727 1.7339
62.7 17.3 80.1



TABLE F30:

EDUC
PEDUC

PCAP
COST
TEARN
PUTEA
PUCLASS
BUS
HELP
UNQUAL

Latent root

Percentage

Factor Matrix and Factor Loadings for the Supply Side

C.BRANCO

Explanatory Variables (3 Principal Components)

BRAGANCA

Factor Matrix

Varimax Solution

Factor Matrix

Varimax Solution

Ccmmon Factor

Communality Common Factor

Common Factor

Communality Common Factor

Loadings Loadings Loadings Loadings

1 11 I11 1 SN 1 11 IT1 1 II I11 rw 1 11 I11
-.03 .90 .02 .8091 -.09 .87 .22 -.01 .80 .10 .6478 -.08 .80 .05

.94 .17 .07 .9251 .93 .23 .06 .93 .16 -.00 .8820 .90 .24 .13
~.76 -.09 .14 .6053 -.74 -.18 .16 -.717 -.20 .39 .7755 -.70 -.19 -.50

.90 .03 -.38 .9606 .87 .19 -.40 .88 .08 .06 7794 .86 .17 .05

.24 .72 -.28 .6563 .17 .78 -.12 .24 .74 .20 .6491 .17 .79 -.04
-.96 .07 .04 .9297 -.95 -.02 -.10 -.93 .02 -.05 .8609 -.92 -.07 -.04
-.05 .28 .85 .8060 -.02 .08 .89 .09 .12 -.79 .6511 .01 -.02 .81

.99 -.13 .09 1.0011 1.00 -.07 .01 .95 -.23 .23 1:0004 .98 -.09 -.17

.87 -.04 .43 .9362 .89 -.05 .36 .92 -.25 .03 .9028 .94 ~-.15 .03
-.92 .18 -.08 .8858 -.93 .11 .01 -.96 .10 .02 .9307 -.96 .01 -.10
5.9483 1.7204 1.3391 5.9107 1.7189 1.1910
59.5 17.2 13.4 90.1 59.1 17.2 11.9 88.2




TABLE E30:

EDUC
PEDUC

PCAP
COST
TEARN
PUTEA
PUCLASS
BUS
HELP
UNQUAL

Latent root

Percentage

Factor Matrix and Factor
(Continued)

Loadings for the Supply Side Explanatory VAriables (3 Principal Components)

EVORA

GUARDA

Factor Matrix

Varimax Solution

Factor Matrix

Varimax Solution

Common Factor

Communality Common Factor

Common Factor

Communality Common Factor

Loadings Loadings Loadings Loadings
1 11 III SN .H 11 111 I 11 111 :N I I 111
.06 .67 .60 .8183 -.06 -.90 .03 .06 .94 .21 .9273 -.05 .95 .17
.95 .09 -.05 .9158 .94 .16 -.01 .95 .09 -.00 .9041 .92 .21 -.10
-.81 .01 -.08 .6559 -.78 -.14 ~.15 -.717 -.10 -.32 .6988 -.71 -.18 .40
.83 A8 .27 .8017 .86 .08 -.24 .85 05 -.37 .8604 .80 .14 -.45 .
.33 .77 .20 .7465 .27 .76 -.31 .27 .65 -.06 .4909 .17 .67 -.11 &
-.92 .10 -.28 .9352 -.87 -.21 -.37 -.75 -.13 -.07 .5911 .73 -.23 .01 .
.18 -.76 .62 1.0045 A1 -.17 .98 -.04 .03 1.00 1.0017 .05 .07 1.00
.94 -.07 ~-.25 .9578 .97 -.09 -.06 .95 -.16 .26 .9992 .99 -.03 .17
.86 -.25 .06 .8043 .85 -.05 .29 .87 -.35 .28 .9661 94 -.22 .20
-.91 .01 .09 .8427 -.92 -.05 -.02 -.97 .07 -.06 .9569 ~-.98 -.06 .04
5.8333 1.8775 1.1109 5.6023 1.7143 1.4862
58.3 18.8 11.1 88.2 56.0 17.1 14.9 88.0



TABLE F30:

EDUC
PEDUC

PCAP

COST

TEARN
PUTEA
PUCLASS
BUS

HELP .
UNQUAL

Latent root

Percentage
Variance

Factor Matrix and Factor Loadings for the Supply Side Explanatory Variables (3 Principal Components)

(Continued)
LEIRIA LISBOA
Factor Matrix Varimax Solution Factor Matrix Varimax Solution
Common Factor Communality Common Factor Common Factor Communality Common Factor
Loadings Loadings Loadings Loadings
I. II I11 BN I I1 IT1 1 II I1I :w I I1 ITI
.03 .97 -.26 1.0026 -.12 .99 .02 .03 vy -.21 .6400 -.09 .79 .08
.95 .11 -.06 .9167 .92 .26 .09 .93 .10 -.02 .8686 .88 .22 .23
-.77 -.19 - =.40 .7976 -.68 -.18 -.55 -.70 -.17 -.14 .5314 -.62 -.19 -.33
-.87 .03 .11 .7758 .84 .12 .24 .88 -.02 -.21 .8198 .89 .18 -.01
.26 .58 ~.16 L4287 .17 .63 .03 .31 .70 -.33 .6896 .21 .80 .0l
-.82 -.25 .10 . 7468 -.77 -.38 -.09 -.98 .17 +10 1.0017 -1.00 -.01 -.06
.10 .25 .87 .8232 -.02 .00 .91 .30 .38 .82 .8960 .09 .07 .94
.95 -.24 -.08 .9740 .98 -.07 -.06 .83 -.24 -.16 7757 .88 -.05 -.04
.86 -.30 -.09 .8343 .90 -.13 -.04 .78 .00 .29 .6891 .71 -.01 .43
~.93 .21 .16 .9352 -.96 .02 .08 -.82 .21 .03 .7187 -.84 .07 -.08
5.6677 1.8237 1.2546 5.4433 1.6835 1.1653
56.7 18.2 12.6 87.5 54.4 16.8 11.7 82.9

gov



TABLE E30: Factor Matrix and Factor Loadings for the Supply Side Explanatory Variables (3 Principal Components)
(Continued)
SETUBAL VILA REAL
Factor Matrix Varimax Solution Factor Matrix Varimax Solution
Common Factor Communality Common FActor Common Factor Communality Anosaoz FActor
Loadings Loadings Loadings Loadings
1 11 111 rm I II IT1 1 11 111 :w B I II I1I

EDUC .03 .71 -.41 .6690 -.07 -.03 .81 -.08 .65 .35 .5483 -.10 .73 .01
PEDUC .95 .09 -.06 .9196 .84 .41 .22 .92 .20 .18 .9208 .92 .29 -.01
PCAP -.71 -.02 .14 .5234 -.67 -.20 -.17 -.70 -.16 -.19 .5527 -.70 -.25 -.04 '
COST 87 -.15  -.33 .8890 .93 .06 .14 .88 26 -.12 .8486 .85 .18 -.29 &
TEARN .32 .64 -.35 .6282 .20 .12 .76 .19 .84 .12 L7542 14 .80 -.29 '
PUTEA -.93 .06 .21 9145 -.92 -.22 -.17 -.75 .29 .11 ..6562 -.76 .29 .03
PUCLASS .66 .31 .69 1.0021 .26 .97 -.00 -.11 -.56 .74 .8733 -.03 -.16 .92
BUS .83 -.33 -.02 .7926 .85 21 -.17 .96 -.23 -.14 1.0011 9% -.24 -~.10
HELP .63 .38 .58 .8815 .25 .90 .11 .85 -.16 .08 .7559 .86 -.08 .07
UNQUAL -.90 .34 .04 .9350 -.93 -.22 .16 -.99 .10 -.04 .9880 -.99 .04 .01
Latent root 5.6072 1.7077 1.3776 5.5078 2.0164 1.0021
Percentage 56.1 17.1 13.8 86.9 55.1 20.2 10.1 85.3

variance



TABLE E31:

DISTRICT

GDP
LIFE
ILLIT
UNEMP
EARN
LF

POP

Latent root

Percentage
variance

Factor Loadings for Demand Side

AVEIRO

.90

1.01

-1.00

.90

.45

.98

.96

5.8154

83.1

BEJA BRAGA
.92 .92
1.00 1.00
- .99 -.99
.93 .92
.32 .50
.99 .99
.98 .97

5.8328 5.8686

83.3 83.8

BRAGANCA

.93

1.01

-1.00

.79

.+ 40

.99

.97

5.6813

81.2

Explanatory Variables

EVORA

.93

1.00

-1.00

.90

.39

1.00

.97

5.8295

83.3

(Only One Principal Component)

GUARDA LISBOA

.91 .94
1.00 1.00
-1.00 - .98
.76 .81
.31 - .26
.99 .98
.98 .99

5.5706 5.6167

79.6 80.2

PORTALEGRE V.REAL

.92 91.6
1.00 98.7
~-1.00 -1.00
.89 .79
.49 .40
.99 1.00
.97 .98
5.8559 5.6566
83.7 80.8

VISEU

.93

1.00

-1.00

.98

.52

.99

.98

6.0091

85.8

89V



TABLE E32:

GDP
LIFE
ILLIT
UNEMP
EARN
LF

POP

Latent root

Percentage
variance

Factor Matrix and Rotated Factor Loadings for the Demand Side Explanatory Variables (2 Principal Components)

C.BRANCO

COIMBRA

MbﬁﬁOﬂ Matrix

Varimax Solution

Factor Mat

rix

Varimax Solution

Common Factor Communality Common Factor Common Factor Communality Common Factor
Loadings Loadings Loadings Loadings
I 1I :m I II I 11 :N 1 11
.94 -.24 .9422 .96 -.17 .93 -.32 .9699 .98 -.04
1.00 -.02 .9987 1.00 .06 .99 -.10 .9929 .98 .19
-1.00 -.10 1.0052 -.99 -.17 -1.00 -.08 1.0049 ~-.94 -.36
.87 14 . 7766 .86 .21 .86 ..23 .7880 .76 47
.12 .95 .9148 .05 .96 .37 .88 .9205 .11 .95
.99 .09 .9852 .99 .11 .99 -.03 9774 .96 .25
.99 -.12 .9899 .99 -.05 .98 .18 .9933 .99 .11
5.6485 1.0795 5.6965 1.0524
80.7 15.4 96.1 81.4 95.0 96.4

O



TABLE E32:

GDP
LIFE
ILLIT
tzmxw
EARN
LF

POP

Latent root

Percentage
variance

Factor Matrix and Rotated Factor Loadings for the Demand Side Explanatory Variables (2 Principal Components)

(Continued)

FARO
Factor Matrix Varimax Solution
Common Factor Communality Common Factor
Loadings Loadings
I I1 :w 1 11
.90 -.39 .9671 .98 .06
.99 .12 1.0000 .83 .56
-1.00 -.03 1.004 -.91 -.43
.79 .31 . 7240 .57 .63
.50 .79 .8819 .09 .93
.98 -.13 L9714 .93 .32
.96 -.27 .9895 .98 .20
5.5948 1.0657
79.9 15.2 95.1

LEIRIA
Factor Matrix Varimax Solution
Common Factor Communality Common Factor
Loadings Loadings
| Il :N I 11
.91 -.35 .9573 .98 .08
1.00 -.08 1.0025 .93 .36
-1.00 -.05 1.0038 -.88 -.48
.80 .34 .7558 .58 .65
.52 .80 L9122 .12 .95
.98 ~.10 .9787 .93 .34
.97 -.24 . 9954 .98 .20
5.6825 1.0356
81.2 14.8 96.0

oLY




TABLE FE32:

GDP
LIFE
ILLIT
UNEMP
EARN
LF

POP

Latent root

Percentage
variance

Factor Matrix and Rotated Factor Loadings for the Demand Side Explanatory VAriables (2 Principal Components)
(Continued)

PORTO SANTAREM
Factor Matrix Varimax Solution Factor Matrix Varimax Solution
Common Factor Communality Common Factor Common Factor Communality Common Factor
Loadings Loadings Loadings Loadings
1 II :N 1 II I II :N I II
.92 -.34 .9569 .98 .03 92 -.35 .9682 .98 -.04
1.00 -.06 1.0008 .95 .32 1.00 -.07 1.0012 .97 .25 !
>
. ~
-.99 -.12 1.0023 -.88 -.48 -.99 -.09 .9977 -.91 -.40 -
1
.82 .23 .7342 .68 .53 .86 .27 .8144 .73 .53
45 .81 .8670 12 .93 .39 .87 .9122 .09 .95
.98 .09 .9706 .94 .29 .99 -.07 .9787 .96 .25
.97 -.23 .9937 .99 .15 .98 -.20 .9961 .99 .12
5.6600 1.0166 5.6819 . 1.0863
80.9 14.5 95.4 81.2 15.5 96.7



TABLE E32: Factor Matrix and Rotated Factor Loadings for the Demand Side Explanatory Variables (2 Principal Components)

(Continued)
SETUBAL V.CASTELO
Factor Matrix Varimax Solution Factor Matrix Varimax Solution
Common Factor Communality Common Factor Common Factor noasc:muua< Common Factor
Loadings Loadings Loadings Loadings

I 11 :N 1 11 1 II 7m I 11
GDP .91 -.19 .8675 .90 -.24 .92 -.34 .9522 .98 -.02
LIFE .85 .37 .8551 .87 .82 1.00 -.00 1.0046 .95 .32
ILLIT -1.00 ~-.09 1.0004 -1.00 -.03 -1.00 -.10 1.0040 -.91 -.42
UNEMP .94 .01 .8770 .94 -.04 .81 .21 .7092 .70 47
EARN -.10 .89 .8021 -.05 .89 .41 .87 29224 .11 .95
LF .98 .02 .9528 .98 -.04 .98 -.09 .9686 .96 .23
POP .97 .18 .9672 .96 -.23 .97 -.24 .9943 .99 .09
Latent root 5.3300 1.1153 5.6133 1.0535
Pexcentage 76.1 95.9 92.1 80.2 15.0 95.2

variance

-~ ) By



TABLE E32: Factor Matrix and Rotated Factor Loadings for the Demand Side Explanatory Variables (2 Principal Components)

(Continued)
SETUBAL V.CASTELO
Factor Matrix Varimax Solution Factor Matrix Varimax Solution
Common Factor Communality Common Factor Common Factor Communality Common Factor
Loadings Loadings Loadings Loadings

I Il :N I 11 1 I1 rw 1 I1
GDP .91 -.19 .8675 .90 -.24 .92 -.34 .9522 .98 -.02
LIFE .85 .37 .8551 .87 .82 1.00 -.00 1.0046 - .95 .32
ILLIT -1.00 -.09 1.0004 -1.00 -.03 -1.00 -.10 1.0040 ~-.91 -.42
UNEMP .94 .01 .8770 .94 -.04 .81 .21 - . 7092 .70 47
EARN -.10 .89 .8021 -.05 .89 .41 .87 .9224 .11 .95
LF .98 .02 .9528 .98 ~.04 .98 -.09 .9686 .96 .23
POP .97 .18 .9672 .96 -.23 .97 - 24 .9943 .99 .09
Latent root 5.3300 1.1153 5.6133 1.0535
Pexcentage 76.1 95.9 92.1 80.2 15.0 95.2

variance

ELY -



TABLE FE33:

Principal Components for the Supply Side Explanatory Variables (Standardised Values)

YEAR AVEIRO BEJA BRAGA BRAGANCA
I 11 I 1I I II 1 II 111

1971 -1.3668 ~0.4797 -0.2169 -0.0657 -1.6267 -0.7762 -1.3277 -0.4661 -1.2963
1972 -1.6585 0.4568 -0.8623 0.4715 -1.1059 -0.0719 -1.3618 0.4148 -0.0329
1973 ~-1.2897 -0.0840 ~-0.2991 -0.0114 I—Momom -0.4106 -1.0703 -0.2192 -0.8414
1974 -0.2190 -0.8817 -0.8737 0.5982 -0.6062 -0.3721 ~-0.8458 -1.0950 2.2446
1975 0.3220 2.5258 -0.5563 0.8830 -0.1068 2.7863 -0.0283 2.6812 0.6480
1976 0.1495 -0.7441 1.6255 -1.7541 0.2675 -0.0045 -0.0247 0.1314 0.8821
1977 0.6881 -0.5494 0.6157 -0.3524 0.4785 0.0375 0.7028 -0.3526 0.2890
1978 1.0263 0.7395 -1.5711 1.8315 0.6614 0.1226 0.7245 -0.0970 -0.6131
1979 0.5165 -0.8216 1.4418 -1.3502 0.5613 -0.7688 0.9806 -0.6976 -0.2169
1980 1.1070 -0.4720 0.6917 -0.4612 0.9525 0.2615 1.0664 -0.3460 -0.1424
1981 0.7246 0.3105 0.0047 0.2108 1.6139 -0.8038 1.1844 -0.6459 -0.9207

- vy -



TABLE E33: Principal Components for the Supply Side Explanatory Variables (Standardised Values)
(Continued)
YEAR C.BRANEO COIMBRA EVORA FARO
I II 111 I IT I 11 [ III I 11

1971 -1.4789 -0.3883 -1.7597 -2.2419 1.0293 -1.4579 -0.7234 -1.0819 -1.8466 -0.7667
1972 -1.3506 0.3594 -0.6693 -0.4268 -0.9960 -1.7229 o.mm~w -0.7885 ~-0.4573 0.6227
1973 -1.2385 0.0823 2.3322 -0.6460 0.2264 -1.0873 0.2239 0.4594 -1.2786 0.4694
1974 -0.2920 -1.2585 0.5990 -0.2799 -1.1244 -0.2990 -0.8831 2.4402 -0.8494 -1.0702
1975 -0.0994 2.6232 0.0988 0.3095 1.6157 0.4472 2.6763 0.2070 -0.0113 1.4459
1976 0.9986 -0.5983 0.0053 0.2627 0.0568 0.1776 -1.1942 -0.6125 1.2728 0.4433
1977 0.5152 -0.0909 -0.0414 0.3616 0.0147 0.5086 -0.4091 0.1898 0.5140 0.3109
1978 0.4131 -0.6086 0.4616 1.3429 -1.6161 0.7177 -0.5364 0.5000 0.5425 -1.5476
1979 0.6441 -0.4360 -0.3280 -0.4544 1.1319 0.7859 -0.4803 -0.8049 0.2244 0.4027
1980 1.5477 -0.2110 -0.1469 0.4277 -0.2310 0.6920 0.3140 0.2755 0.8730 0.9960
1981 0.3407 0.5267 ~-0.5516 1.3445 -0.1073 1.2381 ~-0.5692 -0.7839 1.0165 -1.3114




TABLE F33:

Principal Components for the Supply Side Explanatory Variables (Standardised Values)

(Continued)

YEAR GUARDA LEIRIA LISBOA PORTALEGRE

I 11 ITX I II ITX I 1T ITI I II
1971 -1.6796 0.1377 -0.6557 -1.5545 -0.5680 -1.2051 0.7503 0.1949 0.3827 -1.7048 -0.4956
1972 -1.6197 -0.2894 -1.1180 -1.2573 0.6386 1.5222 ~-2.3586 -0.7718 -2.3607 0.0171 1.4591
1973 -0.9150 0.2205 2.5504 -0.8691 0.5253 -1.9015 -0.5382 -0.3897 -0.2562 ~0.4613 0.2427
1974 -0.4817 -1.1503 0.2205 -0.9239 -1.7911 1.2969 0.2419 -0.7425 1.0614 -0.8504 -0.8533
1975 0.3610 2.1942 -0.1307 -0.1487 1.9879 0.5394 0.3328 2.6972 0.5511 0.6483 1.2660
1976 0.4934 -0.4155 0.2317 0.6832 -0.5740 0.4546 -1.0675 -0.6047 -1.0996 -0.3858 -0.8560
1977 0.7677 0.4945 -0.4226 0.6201 0.6286 0.3419 0.3874 -0.2857 0.2055 o.wmmw -0.1646
1978 0.6523 ~-1.6367 -I.1185 0.3223 -0.9845 ~-0.2404 0.2240 -0.0844 0.2749 0.7139 ~0.1546
1979 0.5145 0.4233 0.4068 0.9914 0.1376 -0.1086 1.0314 0.0238 0.8256 0.0437 - | -0.5516
1980 1.0373 0.4776 -0.2061 0.7929 0.2462 -0.3055 1.0057 0.6884 0.7949 -0.5573 -1.3851
1981 0.8698 -0.4559 0.2422 1.3436 -0.2468 -0.3939 -0.0094 -0.6779 -0.3796 2.1484 1.4930

oy -




TABLE E33: Principal Components for the Supply Side Explanatory Variables (Standardised Values)
(Continued)
YEAR PORTO SANTAREM SETUBAL V.CASTELO
I 11 I II 1 II ITI I 11

1971 -1.2048 -0.5341 -1.3583 -0.9116 ~1.0416 -0.5664 -0.0772 -2.2615 -1.6841
1972 -1.4402 0.6679 -0.5553 0.1245 0.3489 -2.4113 ~-0.1508 1.0167 1.3937
1973 -1.1608 0.3551 -0.9381 -0.3030 -1.2592 0.6498 -0.0269 0.0063 0.2310
1974 0.0347 -0.9174 0.2941 0.4484 -1.3284 1.3644 -0.8971 0.8494 0.5908
1975 0.0681 0.1881 ~-0.2874 0.8094 -0.5908 0.7962 2.8810 0.0764 0.9854
1976 -0.3172 1.6534 1.7653 1.4443 1.3840 -0.0065 -0.3541 0.7586 0.6469
1977 0.3164 0.0626 -0.1357 ~-0.3105 0.4325 ~0.2175 -0.0900 ~0.9764 -1.3406
1978 1.3485 -1.9543 -0.1503 -0.8378 0.0338 0.4376 -0.5046 0.4707 0.1932
1979 -0.0842 1.1827 0.3947 -0.2488 0.8732 -0.4312 -0.6828 -0.8616 -1.1823
1980 1.4636 -0.1977 1.7129 1.5106 1.4596 -0.2810 0.0045 0.1386 -0.2198
1981 0.9759 -0.5013 -0.7419 -1.7255 -0.3120 0.6659 -0.1020 0.7828 0.3860

LLY



Principal Components for the Supply Side Explanatory VAriables (Standardised Values)

TABLE E33:
(Continued)
YEAR V.REAL VISEU
1 IX 111 I I1

1971 -1.7741 0.0404 -1.8034 -0.1810 -0.1912
1972 -0.3231 -0.6699 0.3522 -0.1726 ~0.0030
1973 -0.7948 -0.5090 0.9391 -0.5143 0.3013
1974 ~1.3869 0.0306 1.3582 -0.4936 - 0.3342
1975 -0.2790 1.9693 -0.5078 -0.3486 0.7206
1976 0.3899 1.1996 1.3615 0.8464 -0.8297
1977 0.7058 -0.3066 0.1715 -0.0200 0.0761
1978 0.6328 -0.5994 -0.4976 0.2545 30.0995
1979 0.8880 -0.5276 -0.3373 0.8658 -0.8860
1980 0.5280 0.9200 0.1366 1.8500 -1.6589
1981 1.4134 -1.5474 -1.1730 -2.0866 2.2361

8LY



TABLE FE34: Principal Components for the Demand Side Explanatory VAriables (Standardised Values)
YEAR AVEIRO BEJA BRAGA BRAGANCA C.BRANCO COIMBRA EVORA FARO
I I 1 1 1 11 1 18! 1 1 11

1971 -0.4019 -0.0454 -1.3854 -1.3094 -1.3018 -1.3107 -0.9501 -1.3980 0.5835 -0.8519 -1.5519
1972 -1.8600 -1.5470 -1.1783 -1.1229 -0.8824 -0.8249 -0.9311 -1.4831 0.2656 -0.6745 -0.9351
1973 0.5986 -0.7716 -0.8855 -0.7711 -0.7804 -0.9676 -0.5136 -0.9157 0.5264 -0.5192 -0.8856
1974 0.1583 -1.1766 -0.6218 -0.5486 -0.6214 0.8495 -0.8058 O.m~mm -1.9641 -0.9716 0.0942
1975 -1.1591 -0.0968 -0.4688 -0.7785 -0.8802 1.5404 -0.9165 0.8647 0.5214 ~-0.6594 1.6245
1976 0.2848 -0.0844 -0.0201 0.1308 0.1509 1.5427 -0.2706 1.7766 -1.2841 -0.7258- 0.4097
1977 1.4486 0.4489 0.2745 0.1017 0.2989 0.6423 -0.1369 1.0298 ~0.3998 -0.4476 -0.2849
1928 ~0.6571 0.7282 0.5495 0.7125 -0.0058 -0.7077 0.2535 0.0710 -0.1584 0.7212 1.7169
1979 0.1913 0.0113 0.8946 0.7773 1.0952 -0.4518 1.1545 -0.3628 -0.5532 1.0452 -0.0032
1980 -0.0052 2.1796 1.2132 0.9346 1.1814 -0.2689 1.2974 -0.4600 1.1608 1.3468 io.mwwm
1981 1.4077 0.3538 m.owmﬂ 1.8736 1.7456 -0.0433 1.8192 0.0653 1.3018 1.7368 0.0861

6LY -



TABLE F34: Principal Components for the Demand Side Explanatory Variables (Standardised Values)
(Continued)
YEAR GUARDA LEIRIA LISBOA PORTALEGRE PORTO SANTAREM SETUBAL
1 I 11 1 1 I 11 1 11 1 11

1971 -1.3597 -0.7876 -1.5442 lo.cmmo -0.6340 -0.8326 -1.5206 -0.9055 -1.1865 -1.4782 -1.0240
1972 ~1.4482 ~0.6903 ~1.4540 -1.3246 -2.2061 -0.8546 ~1.4694 -0.8813 -1.4179 -1.2700 -1.0729
1973 -0.4696 -0.4771 ~1.0104 ~0.7686 -0.0221 ~0.5268 -0.9890 -0.5926 -1.1402 -0.8490 -0.3023
1974 -0.7232 -1.0230 1.0541 -0.6506 -0.4575 -0.8854 1.0611 -0.9263 0.3561 -0.6346 1.9047
1975 -0.3399 -0.8773 0.5987 -0.7596 -0.4752 -0.9043 0.7779 -0.7083 1.4470 -0.3390 1.2000
1976 -0.0403 -0.5013 1.3061 -0.0936 -0.0252 ~0.4475 1.2059 -0.5518 0.8848 0.0233 0.6129
1977 0.3331 -0.2095 1.0417 0.4229 0.3104 -0.1484 0.9569 0.0685 1.4834 0.3717 0.6555
1978 0.3625 0.2609 0.3132 0.2637 0.6464 0.3358 0.5601 0.1972 0.0346 0.5687 -0.4051
1979 0.8981 1.0995 -0.0408 0.9930 0.2142 1.1712 -0.1792 1.1573 -0.1128 0.9283 -1.2335
1980 1.0329 1.3272 -0.3314 1.0422 0.9937 1.2216 -0.3284 1.3887 ~0.1941 1.1784 0.0493
1981 1.7543 1.8785 0.0670 1.8412 1.6554 1.8710 ~-0.0753 1.7541 -0.1544 1.5004 -0.3846

08y



TABLE

E34: Principal Components for

the Demand Side Explanatory Variables (Standardised Values)

(Continued)
YEAR V.CASTELO V.REAL VISEU
1 11 I 1

1971 -0.9519 -1.4637 -1.3819 -1.3528
1972 -0.9134 -1.4278 -1.0770 -1.1631
1973 -0.5367 -0.9948 -0.7084 -0.9073
1974 -0.8107 1.1253 -0.5438 -0.6070
1975 -0.8934 1.0257 -0.8767 -0.4187
1976 -0.3136 1.1629 0.3313 -0.0464
1977 -0.0898 0.8583 0.4216 0.1881
1978 0.2945 0.4153 0.3484 0.5032
1979 1.1705 -0.0077 0.6383 0.8891
1980 1.1240 -0.4170 0.9284 1.2149
1981 1.9205 -0.2765 1.9198 1.7000

18%
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APPENDIX G

A SUMMARY OF THE COMPUTER PROGRAMS USED IN THE STATISTICAL ANALYSES

Most of the following computer programs were run on the CDC CYBER 7600
Computer System at the University of Manchester Computer Centre (UMRCC).
Because of the very large amount of data involved, FORTRAN programs
PROGRAM(STACK), STACK and UNRESID were run on the CYBER 205, also at

UMRCC.

Basic Markov Model:

SPSSREG : SPSS; job control instructions by current author : 43 lines
This program describes the procedure to access the SPSS-7000, program
REGRESSION, to produce the unrestricted OLS estimates of the constant
transition probabilities.

JOB(M) + JOB(MMM) : current author : 47+53 lines

These programs help to obtain the expression (n* - N g§)'(n* - N §)

that will be the objective function for the quadratic programming problem
to compute the restricted OLS estimates of the transition probabilities.

MPOS1 : MPOS; job control instructions by current author : 39 lines

The program accesses the MPOS (version 4) package to solve the quadratic
programming problem for the minimization of the sum of squares of the
residuals for the restricted OLS estimator.

RESIDD : current author : 200 lines

Computes the statistics (standard errors, t=-values, confidence intervals
and F-value) for the restricted OLS estimates of the transition
probabilities obtained after running the previous program.

SIGMA : NAG; current author : 59 lines
Computes the variance-covariance matrix of the residuals (matrix I)
and its inverse I”' for the unrestricted OLS estimation procedure.

UNGLS : NAG; current author : 204 lines
The program computes the unrestricted GLS estlmates of the transition
probabilities through the expression (N'LT -1 N) (N'Z57 -1 n*)

SIGMA2 : current author : 167 lines

The program helps the estimate of the expression (n* - N )’ 2'1 (n* = N B)
in which Ef1 is the inverse of the variance-covariance matrix of the
residuals obtained by performing the restricted OLS estimation procedure
(the transition probability estimates obtained in MPOS1 were used in RESIDD
to compute the residuals).
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MPOS4 : MPOS; job control instructions by current author : 47 lines

As program MPOS1 this program produces the restricted GLS estimates of the
transition probabilities by minimizing the corresponding objective
function.

RETUR1 : current author : 76 lines
the program generates the matrices of returnee students and the smoothed
data matrices of school enrolment.

Extended Markov Model:

JOBB + PROGRM(VAR) : current author : 106 lines
This program generates the data file for the unrestricted OLS estimation
procedure creating the matrix [2*: g?].

REG(EXTCON) : SPSS; job control instructions by current author : 18 lines
Computes the unrestricted OLS estimates for the a and § parameters using
stepwise regression (Method I).

STAT(CON) : current author : 110 lines
Computes the transition probability estimates using the results obtained
in the previous program.

ERROR(CASE) : current author : 119 lines

Computes the statistics fot the different transition probability estimates
using the statistics generated for the estimates of the a and §
parameters. o B

PROGRM(RESVAR) : current author : 118 lines
This program is similar to PROGRM(VAR) and generates the data file for the

restricted OLS estimation method.

FACTOR(SUPPLY) : SPSS; job control instructions by current author : 29
lines

Performs the principal components analysis on the supply side explanatory
variables.

FACTOR{DEMAND) : SPSS; job control instructions by current author : 24
lines

Performs the principal components analysis on the demand side explanatory
variables.

PRIN(SUPPLY) : NAG; current author : 36 lines
Computes the principal components from the factor scores obtained in
program FACTOR(SUPPLY).

PRIN(DEMAND) : current author : 33 lines
Computes the principal components from the factor scores obtained in

program FACTOR{DEMAND).

REGSHAX : SHAZAM; job control instructions by current author : 36 lines
Computes the unrestricted stepwise OLS estimates of the coefficients
using all stacked district data (Method III).

REGSHA3A : SHAZAM; job control instructions by current author : 34 lines
Performs the pooled cross-section time-series regression for Region 1
(Method 1V).
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PROGRM(STACK) : current author : 81 lines

The program generates the data matrix for the unrestricted OLS estimation
procedure creating the matrix [n*: N*: <qummies>]. Data file STADATA

was created stacking all district data matrices [n*:N¥], Similar

program was written to generate the data matrix for the restricted

OLS estimation procedure.

STACK : NAG; current author : 45 lines

The program computes the unrestricted OLS estimates of the parameters
for the time~varying model, for the stacked data with principal
components and district dummy variables.

UNRESID : current author : 138 lines
Computes the residuals and the statistics for the unrestricted OLS
estimation procedure performed in the previous program.

PROBSTAK(LIS) : current author : 57 lines

Computes the transition probability estimates for Lisbon and for the
unrestricted OLS estimation procedure using the results of program UNRESID.
Similar program computes the transition probability estimates for the
restricted OLS estimation procedure.

COVAR2 : current author : 45 lines

Selects the variance-covariance matrix of the residuals for each district
individually from the global variance-covariance matrix obtained after
performing the program UNRESID.



