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APPENDIX 2

i % 2 .
Bquation n n’ Yo | P Yint iy Wpen ¢ p, (¢ QE{M o, R?
E i nt - <
(1) {2} (33 (4) (5} (63 (7) (&) (8 10 11 {12

Hyo(W,=0.65) | -.2084 0020 L0752 - 3447 ‘ Slooss | Hseaz | szt | 6%s00

( 9.71) | { 8.52) { 2.31) ( 2.23) (4.37) | (4.0} | ( 5.65)
Hpo(#,=0.703 | -.1956 .0019 -.0814 -.3564 12,5222 | 11.4617 | 10.4849 | 0.9489

(8.76) | ( 7.66) { 2.41) ( 2.23) (3.96) | (3.59)| ( 3.33)
Hy o (¥,=0.75) | -.1956 .0019 ~.0803 -.3536 12,2188 | 11.4507 | 10.4534 | 0.9498
10t

(9.02) | (7.87) ( 2.44) £ 2.2m) (4.043 | (3.68) ] (3.41)
Hyo(W,=0.80) | -.1957 .0019 -.0794 -.3511 12,1285 | 11.4404 | 10.4210 | 0,9540

(9.21) | ( 8.09) { 2.47 { 2.30) (4.10) | (3.76) | ( 3.47)
Hyo(W;=0.85) | -.1958 .0019 -.0785 -.3487 12,0491 | 11.4311] 10.3837 | 0.9508

(6.38) | (8.18) ( 2.49) ( 2.33; (4.14) | (3.823] (3.52)
Hyo(#,=0.90) | -.1959 L6018 -.0778 -.3467 11.9789 | 11.4226| 10.3690 | 0.9510

(9.52) | ( 8.29) (249 { 2.35) (4.17) { [ 3.87)| ( 3.57) :
Hyo(¥,=0.95) | -.1959 L0019 -.0772 -.3448 11.9164 | 11.4150 10.3460 | 0.9511

(9.6%) | ( 8.38) ( 2.56) { 2.36) (4.20) | (3.9 ] ( 3.60
Hyp(W=1.00) | -.1960 .0019 -.0766 -.3430 11.8604 | 11.4082 10,3268 | 0.9511

(9.72) | ( 8.46) ( 2.51) ( 2.36) (4.22) | (3.94) ( 3.63)

1. Columns (1) - (il) contain estimated coefficients (and t-ratios) for the variable shown at the head of the column.
For key to notation, see page 19. Column (12) shows the coefficient of determination adjusted for degress of freedom.
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APPENDIX 2 (continued)
2 ! (66 on | =2
+ N h T 4] - -
Equation n n Yt %Frint int WHt \.Pennt C D1 D1 Dz R
(1) (2) (3) (43 (53 (6) (7} (8) (9) (10) (11} {12}
H7(W1;O.60) ~,1614 L0014 -.0042 L0180 11,7920 13.1536 | 10,9493 0.9711
(11.10) (9.97)1 ( 5.49) { 0.61) ( 8.38) ( 9.03) ( 7.59)
H7(W1=0.65] -.1702 .0014 -.0037 L0019 12.5776 13.5510 11.4741 0.8752
(12.68) (i1.22) | ( 5.26) ( 0.07) { 9.68) {10.08) { 8.62)
HY(W1;0.7O) -.1617 L0014 -.0040 L0105 11.5837 12,7307 10,8008 00,9757
’ {13.09) (11.68) | ( 6.17) ( 0.42) { 9.69) (10.29) { 8.82)
H7(W1=0.75) ~.1620 L0014 -.0039 L0074 11.5250 12,5892 | 10,7652 0.9768
(13.79) (12.30) | { 6.40) { 0.31) (10.13) (10.71) (9.24)
H7(W1=0.80) -.1624 L0014 -.0039 L0049 11.4829 12,4757 10,7429 0.9776
(14.36) (12.77) | { 6.56) {0.22} {10.50) (11.02) { 9.58)
H7(W1=O.85) -.1628 L0014 ~. 0038 L0029 11,4523 12.3827 | 10,7293 0.9779 3
(14.79) (13.15) | ( 6.68) { 0.13) (10.76) (11.24) { 9.83) ’
H7(W1=0.90) -.1632 0014 -.0038 L0011 11.4292 12.3051 10,7215 .9781
(15.13) (13.42) | ( 6.7%) ( 0.05) (10.96) {(11.40) (10.02)
H7(W1=0.QS) -.1636 L0014 -. 0038 -, 0005 11.4121 12,2393 10.7177 0.9781
(15.38) (13.63) | { 6.81) ( 0.03) (11.09) (11.49) {10.16)
H,(W,=1,00) ~.1639) .0014 -.0038 -.0018 11.3991 12,1830 | 10,7167 0.9871
741
(15,587} (13.80) | ( 6.83) { 0.09) (11,19} (11.56) (10.26)
Hg(w1=o.603 ~-.1653 L0013 -.0129 ~.0322 8.6836 6.7320 6.1502 0.8376
( 6.28) (4.10) { 1.44) ( 4.38) (11.48) { 6.60) ( 6.38)
H8[W1=0.65) ~-. 1832 L0015 -.0070 -.0243 9.0841 f 7.8258 6.6938 0.9721
(11.96) ( 8.10) { 1.35) { 5.68) (20.65) g (13.19) (11.94)
HS(W1=G.70} ~.1686 L0014 ~-,0100 ~.0282 8.1198 f 6.6294 5.9462 0.9574
( 8.41) { 5.60) ( 1.45) { 5.01) (14.01) i { 8.49) ( 8.06)
Hg(w1=o.75) -.1713 L0014 -.0091 -.0270 7.9329 % 6.6358 5.9074 0.8628
( 9.40) { 6.30) (1.47) { 5.32) (15.158) } { 9.41) ( 8.86)
HS(W1=O.80) ~.1727 L0014 -.0084 ~-.0261 7.7810 6.6548 5.8857 (. 9667
(10.30) { 6.93) 1 1.48) { 5.59) (16.14) } (16.25) { 9.60)
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APPENDIX 2 (continued)

! i !
f 2 . . { (66) | . (713 o
i WEp I, w2 WPhe | - i i i
Equation n n ‘(t igh int ‘1nt ¢ Pen nt | Dl ’ i} EZ R
(1) (2} (3} (43 (53 (6} (7 (8} (93 aeyTTTTD s
H4(Wl=0.65) ~.0267 ~-.0111 5.0447 14,8867 4.2779 L 0.8913
{ 4.48) (1.47) (12.28) | (10.74) { { 9.22)
i
1{4(W1=0.7D) -.0200 ~.0104 2,6333 [ 2.5358 2.0118 0.9330
{ 3.60) { 1.47) { 6.88) f (5.98) i 4 663
H4(,§‘11=O‘75) ~.0217 ~-.0104 2.6865 ! 2.5863 2.0872 0.9273
( 3.75) { 1.42) { 6.73) (5.86) | { 4,63
H4(F*€i=0.80) ~.0233 -.0105 2,7345 2:6319 22,1558 0.9207
( 3.85) { 1.36) { 6.54) { 5.69) 1 { 4.57)
Hd(Wl:O.SS) -,0248 -.1015 2.7783 2.6737 2.2188 0.9132
( 3.91) ( 1.31) { 6.34) ( 5.50) | ¢ 4,48}
H4(W1=0.90) -.0262 ~.0106 2.8186 2.7124 2.2788 J.804¢9
( 3.92) (1.25) (6.12) {5.31) 1 [ 4.38)
H4 G‘v’1=0,95) -, 0275 -.0107 2.8563 2.7487 2.3350 0.8959
(3.9 {1.200 { 5.89) {5.11) 1 ( 4.28)
E'{d{h’z:l.ﬂﬂj -, 0287 -, 0108 2.8917 2.7830 2.3886 0,.8753
{ 3.88) (1.15) { 5.66) (4.92) § ¢ 4.13)
HS(W1=0.60} -.1648 ~.0016 ~.0053 .0335 12.8549 13,2242 | 12,5502 0.8708
(12.64) (12.50) i« 6.53) ( 0.71) { 7.52) (8.41) | ( 7.66)
HS(E"I=O.6S) -.1625 L0018 ~.0035 L0273 11,1278 11,0083 1 10,3482 0.9609
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{15.58) (14.97) {{ 5.99) | (0.73) (7.84) L0862y [ {7.85)
— ot = [=] = e [
. = e y o < i = =}
o I ot [ o ¥ ol
) 5 & - B &
Gimomw @ R & 8 s
SR B g o2z 5 3z % ° 2
s s e I3 — L =N " ol
e G e = 1 = [V S @ =N
5 E el g o B @ =
-t [o] ot vi st i = o o e i
R R e @ @ o3 © =TI = ) B
~NPoE B e I =4 & . - &
SR R g e . ot -tow = e = [
2.0 = e o o : O
—0 = 6 o+ m It} ga [ = Fix
=l R = ] it (a9 ot bl = = i u
ot e} 3 o 0 e [=] @ < e
2= ome < 3 9z o =T o
[ e R =] oF e ol oy @ e B
O - TH oo = o ] v & » e
~ B0 = = e+ 05 ot w @
r o wmE oo D o o v ] o o o 3
3 0g . ot ] =9 R
oo ] oA ow [ I e B
= 2] @ o O -1 b =
oD w ot o 5 — =2, o e
v b o ] = ) o % 49
e =3 @ el I o o Lo e ]
Pt 0B g o = = ~t ]
EN o = @ : o (q o g; g
£2% 8 8 3 & R
gaon g = 2 3 ¥ T F g -
Sl E” i % 3 8 . wos B
2E - 2 T o O - S~
IR R @ = o < @ = 0 ]
o 197 @ »” [ - o
P ~ of = o 4 e @
[ R =i e [} B ~ = B 3 @ ot
vioa oo e < [ =] 2w o -
Feoeb ) e @ o o @ [ ¢ =]
g [ o = " =5 &
g . N z g 3
g5eLs g 5 e E S o5 &2 2
G e s o 2 - @ ; — — - o
® = e o = & ¢ s 8 2 E 3
ar’ B s 2 - A«
gaer 2 e g0 - S T
2 e r3 e ) — ot o o I8 =] =
MR ur e s = 5] ot o et 15}
o8y ey ® ot =] o ot B =9
B bt s O o e bod o o =3 1 @
e b o PR =T o 17 = 3 ot -
O ®m s = ] @ w o
S @ i = o o] + o
- Pl = w @9 i =1 < =4 ad
TI ke o = =4 h n 3
i Q v = @ = o+ =B N —
DI b 2 G o (1) e = o T &
SIES . S % o 8 "5 38 5
ol » - L] o 2] = e
glEge g & = g 5 05 7 3
=2 ) o I 1 a
(R o =
P . o+



57.

(os v )1 (#0°9 )] (w879 ) (ps°1 ) (zo'¢ ) -
TI¥6°0 045871 SEIv'Z 8p0s e Z0T0° - 8510~ 1 {0970="#)"H
(ot's 31 (ge'y 31 (10°S) (v8'z ) (86°¢ ) (L6°£L1) | (#6°L1) .
#9660 00188 yEYS TS 9928°5 $£0S° £200°~ 0z00" 9¢1z -~ | (007 T="#)"H
967yl oreyy (887% ) (v8°z ) (gs's ) | (peer) | (69°2T) _—
£966°0 €694°S LO6Y°S 0ZSL°S ISIS" £200°- 1200° syiz - 1(s6°0="M)"H
(zg'v )| (zo'y )| (89°v) gz ) {eeg) (op*21) | (98°L1) "
2966°0 SOIL'S S0SY'S 6999°§ Pyes” £200° - 1200° ps1z - [{06°0= H)H
{£9°¢+ ¥ (98°¢ )| (Lv'v) (y8°¢ ) (g9°¢ ) (x1-241) | (86°91) I.e
1966°0 56497 609¢°S 6895°S 6485" £200" - 1200° sotz - |(s870="M)"H
sy )| (89°¢ )| (gz°p ) (z8°z ) (L' ) (69°91) | (2§°91) ¢
6566°0 108676 | S6LZ°§ LYSyS§ Trss” zzo0° - 1200° 6417 - |{(08°0="M)"H
ey )| (ovg )] (967¢ ) (182 ) (62°¢ ) (s1°91) | (¥6°51) I.g
9566°0 68615 6281°S 00Z¢"S TPLS” zz00" - 1200" s612°- [ (SL°0="M)°H
(68'¢ )} (oz'g )i (s9°g) OTANAD (Lo'g ) (8¥°s1) | (2gz°su) e
756670 Z80v°S §990°5 y8S1°S $665" zzo0 - z200° g1zz - ((0L70="HI"H
{oz's )| f(es'vy )| (s£°8) {1672 ) (6L7¢ 3 (ss's1) | (£5°81) I.g
09660 $950°§ 8590°S 9L0%°S ey 6100°~ 8100° z881°- [(S9°0="M)"H
(zivg )| (gs7z )yl (082 9z ) (1572 ) (¢s° g1y | (L17¢1) T.g
96660 ZZS1°S PEVL Y P Y 1849° 1200~ zz00" zizz - 1(0970="M)"H
t
(¢5°¢ ) (psz ¥ (1070 Ji(o6°1) (e ) | (979 ) Iz
zs6°0 9$50°01 688Z° 1000°  i5200° - v100° zz61°~ (00" 1="M)"H
(Lv7g ) (ss’z )| (vo'0 }i(68'1 ) (ot°g ) | (8579 [z
Z0S6°0 L8166 Z¥6e” y000"  ,5200°- $T00" 9161°- 1(56°0="M)"H
(1v7¢ ) (gs*z J i (900 )i{i8°1 ) (99°¢ ) | ¥'9 ) 1z
6L26°C 0916°6 Z0og” £000°  [SZ00°- v100° go61 - (06°0="M}"H
(v ) (o9'z )| (o170 Ji(98'1) (z9"g ) | (979 ) Iz
752670 05¥8°6 140" 0100  5200°- y100° o061°- |(58°0="M)"H
(z1) (o (o1} (8} £8) (L3 (9) (s) (r) (g) (z) (1)
z 1 1 Ju 1 Jut Jut
odbi ™ di u u uotaenb
=l u (i @ (99 @ o] uSd i fl dddii | A z 3
(ponuTuod)  XIOGNHddY
3
= o © Y
& 5 ° 3. <« B § °
=4 = —f el =] o ] o [
H 4 i 5] fod [-4) @ = o 4 =
e} 24 3 i o St ER = o] =]
vl G4 ] 1 L s <t i = o] + 3] W O
[53 Ut [~ g < 4 oret [ I Ead n ~ =] -
+ [} R = -t o = < ol {53 o > [=4 o
5] b w 3 —t =3 = o ™~ b=y o <
et Lol i1 ke -t rd ) fa) @ £ i
[ (2] Nl Yt [=} e = ] o © > < [ wy Ll o
P R b <] [=I] o o 43 >3 o,
s 8 C T 9S8 f % o405 C 2 28 8 s
-t Yt I Gt o =1 ] o [ o] "3 > " £
[ “Z =3 ot + Q -t ol 0 = [+] [ © © 5}
121 (3] @ ] 0 @ b o = Rl $4 ~ Ead
o] £ -t s Y M 43 32 ol e [ -
— ) [~ -~ U o + . Dy o 0
(3] . o Erd j=% — fo (] 3 = [ vy -t o @
w &= — o ot o i o I3 (9] O @ —
ur o < B ] o 5 5] [~ vt o . Nl ]
wd st 0w =1 oy < 0 ~ ja & ord 0 . 4 &
Lo 3 + Q Ll = (5 o = o = —t {9 ul &t (o]
-t 0 w =3 o] K= 7} Rl (5} = fo) [++] Yod
P ] oed @ 2 @ Lo O 4 1] (] i &Gt 1] [#] oo &
= o b 4 < e = = ) = e} 0 b @ ] .
jan] o [0 [ o =] 2 32 ] vl 3] =24 - 3] 0
w) o 4 & 4 G = [} EE (5] Q [5) —t — (9] i 53
fam - (o3 [o} [} o ord j&9 £ ~ oed o =i > bl —
- et [ & Gt E - g-a @ =] [ 3] =~ [+
28] =] [ @ . - ] bl kN w = o g
= =1 o Q ) & A <] B o [ = s g
apd 3 2 I =1 + o = = z g -t o8 o 3
[ % (4] =] lel @ Q © et . [0l Q 0 (2] o« B (53
Q = ord o L ad o] ] < 80 2 - = 5] ] 7] < - el
« (&) 3 b = = b3 o} — et (o] > 0 Fal
2l w £ 8 o252 20F S g toE 0% g & f
E S o =B s 5 858 o & & © © @ ©o 4 £
= = ¥ et = SR I R = .
= 1] [+] jon oy 1 [ et Ll o + 4= [ e -
et ] %] =] R ) v 0 wn o v o o [=N [ - i e
2 2 % 3 o 5 £ ' 3 ¢ 5 " 858 8 ¢ & E [ T8 i
43 = o b = v-bcn = + O < vy had bl Wy 2 = o
e [ o = @ 0 0 w o I Ee =) w ot N
w =4 (5] [ o Bl = o o o o o v « foN o K~ —t -
fam @ Q e=] = o< 0 4 = b + (=9 = =4 @ L33 0 ari jo [o]
£ 0 4 o @ 1 [3] @ o =] 13 oo < o =
= =4 Il + L 3 ~ vl 7 b e « z j=¥ -
. [=" e~ Q e L% [ v (s} [} kel © bl (5] (o] + @ %1
o~ ot =1 £ (5 o = -t © = - ol @ > %] K-~ - o =1
K I 0 44 2] —i i i o] -t [ ¥ Q - Q w0 o [+}
0N L3} o ot « £ -t = 0 o bl o < . rd
el [3] jaht =1 0 + x =1 = - « g3 © oh Q = + — 4+
[+ Ul e . ot - Bl v o @ =1 (5] —t o =] o o
@ o< o @ (%] [Z 3 = -t = = ot ] o (=] ~ [ » 4
] [= 9 143 Lol e > 0 w o [~ oy e 4 - & o &0 [ ™ |
[ el 2 &3 — (5] g = o + [ b . [} = ot ~ el
[ = « ot 24 o i el « [ = fod ~ © ) @ £ [= @
g 22 % 8 2 E3ogoposoo&Cogas 5 % 2 5
= o = g « el ()] = o~ o~ = b < o £ =
@ o jo 9 o e 3] Y o] ~ i [ = > <5 4 o <€ -
el —t £ Q ~ = Q 2] n e o « L <
[} v 5] o 5} o = 2 (3] j=] [} =] = 0 o [ @
0 = o [ 0 Hnl 1] [ ford o] )] 1 = —t ol [ O
rd © s = A =} ored © e o = w0 [»] [«] Q wn 195}
- 0 [~ Q - [ i - n + > [ 3] n )
= Lo} —t ey o] - ﬁ «© B n Q = - i = @ =]
[} Q e . + %] oed = © = 4 o © o Q el ot . .
- o~ + o~ (o] o oo L7 0 f=9 o (=9 -t ol £ o + Kol i o~




&

0.9345
0.9428
0.9408
.9430
0.9447
0.9466
0.9474
0.9484
0.9031
0.9496
0.9143
0.9186
0.8222

(12}
- 0.9493

(11}

(713
D1
167

i

(66)
(9)

4
i,

»
(8}
16.3523
{ 6.43)
18.0802
( 5.48)
15.5228
{ 6.52)
15.2249
{ 6.52)
14.9774
{ 6.53)
14.7683
{ 6.53)
14,5892
( 6.53)
14.4338
{ 6.52)

L2979
{ 6.52)
9.2774
{ 2.83)
13.3863
{ 3.84)
9.5616
{ 3.08)
9.6707
{ 3.17)
9.7640
( 3.26)

14

]
Pennt
(7}

WH
(6}

APPENDIX 2

int
(6]
.1549
( 1.19)
.2108
( 1.24)
L1617
( 1.33)
L1643
(1.37)
L1666
{ 1.42)
.1685
{ 1.45)
L1702
{ 1.49)
L1717
( 1.52)
L1731
( 1.54)
. 3666
(2.79)
L3971
( 2.85)
. 3357
{ 2.69)
L3245
( 2.66)
L3151
( 2.62)

int

€]
=.0133
(1.37)
L0277
(2.19)
-. 0140
( 1.34)
~-.0142
( 1.60)
-.0144
{ 1.65)
~.0145
( 1.68)
-.0146
{(1.7h
-.0147
( 1.74)
~.0147
(1.76)
L0038
( 0.35)
-. 0140
{ 1.17)
L0024
(0.22)
L0018
( 0.18)
L0014
( 0.13)

WEE,

/

(3)
-.0048
( 3.79)
-.0042
( 2.53)
-.0044
( 3.66)
-.0042
{ 3.60)
-.0041
{ 3.54)
-.0039
{ 3.48)
-.0038
{ 3.43)
-,003
{ 3.39)
- . 0037
( 3.34)
-.0027
( 1.7%)
-.0020
{ 1.80)
-.0026
{ 1.80)
L0026
( 1.83)
-.0026
{ 1.84)

[¥3]
L0017
{ 3.55)
L0015
{ 2.42)
L6016
( 3.63)
L0016
( 3.67)
L0016
{ 3.70)
L0016
( 3.72)
L0016
{ 3.74)
.0016
( 3.78)
.0014
( 3.30)
L0013
( 2.85)
L0014
{ 3.45)
,0014
{ 3.51)
.0014
( 3.56)

[83)
-.2412
{ 6.52)
-.2493
(5.17)
-.2354
{ 6.79)
-.2337
( 6.89)
~.2323
( 6.97)
_.2313
{ 7.03)
-.2304
('7.09)
-.1843
( 5:54)
-.2074
( 5.87)
-.1871
{ 5.93)
-.1882
( 6.09)
-.1892
( 6.23)

COMPARISON OF OLS RESULTS FOR AGE- AND TIME-SPECIFIC DUMMIES WITH VARYING VALUES OF THE ELASTICITY OF ADJUSTMENT (wl)l

0.65)
0.70)
0.75)
0.80)
0.85)
0.60)
0.70)
0.75)
0.80)

Equation
Hl(wl=0.60}
Hl(w1=o.90)
HZ(W1=O.65)

H, (i
H (4,
Hy O,
Hy (W,
Hy (4,
Hy Wy
H (W,
Hy (W,
1,01,

The data table in Appendix 1 also shows the similarity
between life-cycle patterns in headship for all sex and marital
status categories, Headship tends to be fairly low at very young
ages, increasing (at a greater or less rate depending on sex and
marital status characteristics) to late middle age, levelling out and
then decreasing at older ages. Obviously, our model must take
explicit account of these demographic factors, preferably by modelling

headship ratios separately for each age, sex and marital status group.

2,2 Economic Determinants

Certain economic and social variables may also affect headship.

We consider in turn three classes of influences,

(i) Ability to Afford a Separate Household

An individual will balance the costs of mmﬁﬂwdw up a household
against what he can afford to pay. Headship should therefore be
positively related to income or, more precisely, permanent disposable
income (which recognizes the long-term nature of the headship decision).
It is also necessary to take account of the distribution of income; for
example, the proportion of senior citizens receiving social security pay-
ments may help to explain the level of headship of older @movuau.
Increasing affluence can only lead to increased headship if it prompts
people to move out into separate households. The potential demand for
independent household status is higher amongst groups whose incomes

historically have been insufficient to support such independent status.

1. See F. E. Kobrin, "The Fall in Household Size and the Rise of the
Primary Individual in the United States," Demography, Vol. 13,
No. 1 (1976), p. 134.
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7.

than income. Despite these conflicting observations, many authors
have proposed a strong relationship between headship and income over

.1
time .

The ability to afford a separate household can also be captured
partially by workforce participation rates, which have the advantage of
reflecting the independence of particular groups, such as young people
and women of all ages. We expect workforce participation and headship to

be positively associated and that this relationship would persist over

time. For the particular case of widowed females, it may be useful to
consider two types of widows -~ those who are working and those who are
not. For the first type, headship will be closely related to workforce

participation, which measures their ability to afford a separate household.
However, for non-working widows, ability to afford a separate household

will be related to the widows' pension.

Unemployment rates are also relevant to a discussion of the
effect on headship of income, or of general economic conditions. To some
extent, unemployment rates reflect the relative uncertainty with which
sconomic conditions impinge on particular groups; for example, unemployment
rates are high for young males of all marital states and this added

uncertainty may act to reduce their headship.

The cost of setting up a separate household, which will depend
(among other things) upon rental and housing prices and on costs of removal,

would be expected to bear a negative relationship to headship. We expect

1. See for example, United Nations, op. cit.; B. Campbell, Population
Change and Building Cycles (Urbana : University of Illinois Press,
1966) and G. Carliner, "Determinants of Household Headship," Journal
of Marriage and the Family, Vol. 37, No. 1 (1975).
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52.

6. (CONCLUSIONS AND PERSPECTIVES FOR FURTHER
RESEARCH

In this paper, we have presented an econometric method of
estimating headship as an alternative to the standard demographic
techniques in which headship is related to demographic characteristics
(age, sex and marital status) and time. The model we have estimated
has provided plausible explanations of headship for the sample data. It
has shown that, whilst demographic influences are important in explaining
headship, there is merit in including the influence of other behavioural

variables,

Our approach has two principal advantages. First, the intro-
duction of economic variables allows for a more detailed structural
interpretation., Second, the method has greater flexibility as a tool
for projection. This is because different scenarios on the future time
paths of exogenous economic conditions can readily be used to provide

different sets of conditional forecasts.

Data availability has severely limited this analysis. The

dependence upon cross-sectional data has influenced the nature of our

results and it remains to be seen whether this will affect projections into

the future. For example, some of our significant variables may only be

useful in explaining the difference in headships across the cross-section

(that is, between ages) and give little information on the changes in head-

ships over time, Latk of data also prevented us from including proxy
variables which may have more adequately measured the changes in social

conditions which have brought about the change in 'taste" for headship.

9.

importance for particular mwozwmw, such as

(a) young people making their first move from the
parental home, who must overcome the inertia which keeps them
there - - a surplus of small-unit dwellings would increase
their likelihood of becoming household heads '

(b) previously married (in particular, permanently
separated and divorced) females who may only decide to live
separately if they can find cheap accommodation and who will
therefore be more likely to set up separate houscholds if the
level of expenditure on welfare housing is high ;

(¢) young marrieds who may double-up with parents or

other couples if housing market conditions are tight.

To some extent, these factors may only be relevant in the short~term, and
as such for long term analysis it would be wise to abstract from cycles in

housing market behaviour.

(iii) Social Attitudes

Over time, there have been fluctuations in headship ratios
which may not be explained in terms of the sorts of variables considered
above. There have been changes in "taste" for headship which are diffi-
cult to measure and wzﬂmﬁmumﬁm. For mxmsﬁwwu since the rise of oral
contraceptives has coincided approximately with the change in social

attitudes towards women and their independence, we could relate the usage

-

. See B. Campbell, op. cit., p. 48,

13+

. See J. C. Beresford and A. M. Rivlin, op. cit., p. 254.
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FIGURE 3

A COMPARISON OF ACTUAL HEADSHIPS AND OLS ESTIMATES

0.80 and Si = 0.25)1

(using W, =

MF - 1971

50.

Age

80
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int4

h.

0.054

0.044

0.037

0.02+

0.017

80

40

30

int 4

h

0.05

0.04+

0.037

0.027

0.01+

Estimated headships are given by the broken lines.

1.

As this model is intended for use in projections of headship
over time, we would ideally like to base the model on time series data
disaggregated by age, sex and marital status. Such a disaggregation
would provide data on headship ratios separately for each age, sex and
marital status group, enabling us to take explicit account of the demo-
graphic determinants of headship by tracing the headship behaviour of
particular cohorts through their 1ife cycles.

However, analysis was

severely handicapped by data deficiencies. Disaggregated headship

ratio data was available for only three Censuses : 1961, 1966 and Hoqu.
It was therefore necessary for us to use cross-sectional information on
the age distribution of headship ratios. We were able, however, to
disaggregate by sex and marital status in terms of the following groups
never married males, never married females, married males, married
females, permanently separated males, permanently separated females,
divorced males, divorced females, widowed males and widowed females. Our
unavoidable reliance on cross-sectional information creates difficulties
in interpretation of results, since the response of headship to changes in
explanatory variables over the cross-section may not be equivalent to the

response over time (as shown by the conflicting evidence on the relation-

ship between headship and income discussed earlier).

1. See Department of Environment, Housing and Community Development,
Household Head to Population Ratios and Marital Status Proportions.
1961, 1966 and 1971 (Canberra : Australian Government Publishing
Service, January, 1977), p. 49.
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13.

The use of cross-sectional data created other problems, as
many of the explanatory variables {including the two above) were not

available disaggregated by age and/or sex and marital status, and thus

provided little information for empirical estimation. It was not

possible to OGAWw: information on the distribution of permanent income
ketween the various age, sex and marital status groups, so only one data
point for each Census was available. The observations on income were
those used by Filmer and mw~vmwvmamw for real gross national product
per head at 1966-67 prices. The observations were undeflated by the
consumer price index and were then deflated by the rental price index in
order to capture the effect of the relative cost of housing on the deter-
mination of headship. The series was then made "permanent" by using a
weighted average of observations in the current and previous four periods
as our observation for permanent income. The same method was used for
the widows' pension (given by the undefiated Commonwealth widows' pension).
The observations on the widows' pension were also multiplied by the ratio
of widows not working because (as mentioned in the previous section) the
widows' pension would be relevant only for those widows who were not work-
ing.

The observations on workforce participation (from the 1966 and
1971 Census) were disaggregated by age, sex and marital status. To avoid
simultaneity bias, caused by the joint determination of headship and work-
force participation, the workforce participation rates were regressed upon
their determinants (as specified in Filmer and ww~@m&¢mamwu and the

estimated values of workforce participation rates were used in our model.

1.  See R. Filmer and R. Silberberg, op. cit..

2. See ibid..
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For this reason, observations on
To cope with this problem, we assigned

Since we are using data disaggregated by age, sex and
Conscious that year-specific dummies would be an embarrassment

The unemployment rates used were calculated from the 1966 and
It was also necessary to use several dummy variables as

for projection purposes, we also estimated the model using age-group

marital status, some of the groups being considered are relatively small;
was also felt that this unreliability would not be in the same dirvection or
separate dummy variables to the 15-19 year age group in each of the years

in particular there are relatively few 15-19 year old married or previcusly
estimates was expected to be greater than their relative importance.

headship and some of the age-specific explanatory variables for these
groups were felt to be unreliable, and their potential effect on the

1871 Census and were available disaggregated by age, sex and marital

married persons in the population.
of the same magnitude over time.

specific dummies only.

explanators,

status.
studied.
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The estimated values for 1971 track less closely than those for 1966. This
is due to accumulated errors as estimated values for 1971 incorporate the
estimated (rather than actual) values of :w:ﬁ for 1966 ,

estimated values for 1966 incorporate actual values for 1961.  Although

whilst the
the results are pleasing, it remains to be seen if the use of predominantly
cross-sectional information will impair the ability of the model to project

into the future.

5.5 Further Analysis

The selection of values for mw , the marital status/sex
specific upper limit to desired headship ratios was based on an examination
of past headship trends with veference to expectations for future headship
patterns. Whilst there are, as stated previously, strong priors on the
selection of mw , the basis of their selection is arbitrary. Hence, it
was necessary to test the sensitivity of the results to changes in the value
of §, . In Table 6 we present the results for the system, with an adjust-
ment elasticity of 0.90 and age- and time-specific dummies, for various mw .u
As Table 6 shows, the alternative values of m”.P had minimal effects on
results. There was no change in the signs on parameters and their magnitude
did not alter markedly, except in the case of married females. For married

females, a higher S, gave the equation higher t-values and a better fit.

i
This is due to the special characteristics of married female headship : age-
specific headship does not follow the modified logistic pattern observed for

other groups and hence does not appear to have a maximum in the same mamer as

other groups. Hence, it appears that a larger mw would improve the fit.

1. The first mw quoted for each equation is the original mM used in

estimation.
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4. REDUCED FORM MODEL

In the previous studies of which we are aware, projections of
1

headship ratios have been based almost entirely on past headship trends
Few attempts seem to have been made to include behavioural variables in
the projection Emﬂ:omwm. Thus the projections make no explicit use of
information concerning the factors which influence people in their
decision to head a separate household. In this paper, we attempt to
estimate a reduced form model of headship, where the number of households
formed is determined by the interaction of factors affecting the demand
for household formation and the supply of housing. Using this reduced
form model, we can project headship ratios under a variety of different

assumptions concerning expected developments in the variables determining

headship.

We define rwSﬁ as the headship ratio for the wﬂ: marital
status/sex group of people in the age group with mid-point, n , at
time, t . We postulate that the headship ratio for any age/marital

status/sex group is a weighted geometric mean of two ratios : the headship
ratio which has been accepted by the general community for that group in
the past, and, secondly, the desired headship ratio which that group would
wish to achieve in the absence of any constraints on them to behave in a
similar manner to people who were in the same age/marital status/sex group

in the past.

1. For some Australian examples, see Department of Environment, Housing
and Community Development, A Method for the Projection of Households
and Dwelling Completions 1975-2000 (Canberra : Australian Government
Publishing Service, 1977) and R. Riner and H. M. Bingham, Household
Formation Projections (Melbourne : Melbourne Metropolitan Board of
Works, 1975).

2. Limited attempts were made by B. J. Frieden and A. P. Solomon, op. cit.,
and alsoin Sweden, Japan and Norway (see United Nations, op. cit.y.
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A COMPARISON OF ACTUAL HEADSHIPS WITH OLS ESTIMATES (using w, = O.QU)1
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Estimated headships are given by the broken lines.

1.

17.

Nwzn is a vector of i-specific economic variables, defined

as the appropriate behavioural variables expected to affect desired
headship ratios, plus two life-cycle variables, n and zm . As the
model is estimated for marital status/sex groups only, the last two

variables are introduced to take account of the life-cycle determinants

of headship.

In order to estimate equation (1) a linear transformation is

derived, Subtracting both sides of (3) from mw gives
S, - h. -1
3 v By = mwﬁy - {1+ exp Amwthsﬁuw“ }
-1
= mH Q%m%%mbuﬂﬁduuﬁw * wu@uMW..mewﬁﬁvuw
*
= wwﬁﬁ mxwmmwﬁanﬂuu )
Therefore,
s, - h; )
i~ Mint B
;xsﬁwﬂzlltlx = exp[f, (2, I1 ,
int
and
; - by )
@ log 05 4 = £(Z, )
h
int
From (1) ,
* 1 SN
log hype = iy 108 hype - W 18 Pingeny
that is,
5 h . = Ljog 2 1 ]
) ine T Phytog Mipe - Toe hypeeyl
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1.

form

where

19.

The system of equations specified in (6) takes the following

mwud ® mumsw SNV aﬂmwzﬂu <ﬁ_ d_:ﬁ. nyw ;

2m:ﬂ = mmmbv SN, zmvmsmw <d. :w:ﬁh nr;Hv nwv H
:mzﬁ = mwﬁz. SN. <ﬁ, cmSﬁu uwu cuw H

Hype = F4ln, WEP, ., CU, D, DY

Hope = fgin, n?, Ye Usper Dys Dot s

Hoo o= fgln, :mv WEP oo WH, CU, Dy, D) s

mQSd ® mwAdu 5Nv «du :u:ﬁ. UH‘ cmw ;

Hoo = £gln, :wv WEPg s WH_, CU, Dy, DY s

Hy o = mwﬁ:v swu «dv c@sn“ cw. omW ;

H ont £ol0s zw. WEP) ops WPen o, CUL, Dy, DL} 5
mw is a linear function of the variables ;

n, sw are the mid-point of the age group and its square

respectively ;

<ﬁ is permanent disposable income deflated by a rental price

index at time t ;

2

vawsﬂ is the workforce participation rate of marital status/sex

group 1 , and age group with mid-point n at time ¢t ;
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(continued)

5
ESTIMATED VALUES OF HEADSHIP RATIOS FOR 1966 AND 1971 (IN PBRCENTAGE TERMS}}

TABLE

(age-specific dummies)
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of 0.90 and age-speci

i 2S W derived using OLS with elasticity of adiustment
Estimates were derive g 3 i

after which propensity to be a houschold head decreases with age - - at

o
least this will be the case provided that n  is negatively , and n

positively related to :hwf
ERIEN

The equation for wmarvied females (U presented special
1

ant

difficulties due to the small numbers involved and the unusual circumstances

surrounding married female headship. We would expect the majority of cases

of married female headship to occur when the husband has been institutional-

ized for a long period {for e .soned or hospitalized), the couple
is temporarily separated or when the wife takes a dominant role in the
household. In the fivst case, we could suggest a positive relationship
between headship of married females and the institutionalization of married
males, but it is difficult to find a variable to measure the latter. In the
second case, we may pPosit that changes in social attitudes leading to
increased marriage breakdown may increase temporary separations and therefore
the headship of married females. However, a variable to measure these
changes in social attitudes is not available. In the third case, we can
suggest a proxy for increasing femwale dominance - the workforce participa~-
tion rate of married females. This variable should capture the growing
independence of females and its positive effect on married female headship.
Finally, we decided to relate married female headship to one life-cycle
variable (since married female headship does not peak over the life-cycle)
and the workforce participation of married females, This equation is

obviously very crude.

The equation for widowed fomales Amﬂozﬁv may also require some

discussion. The headship of widowed females was considered to

depend on different factors from those pertaining to the headship of other

previously married females. This is because widows are more likely to see
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Since

their situation as a permanent state (unlike permanently separated and

divorced females) and make headship decisions accordingly.

widows are usually in a better financial and housing position than

include a welfare housing variable for widowed females, as they are less

permanently separated or divorced females, it was not felt necessary to

(sotuunp oI1FyToods-surl pue -afe)

[(SNHHL OVINIOUEd NI) TL6T ONY 9961 ¥0d SOLLVY dIHSUVAH 40 SINTYA GHIVAILSH

So the headship

likely to be affected by the availability of such housing.
of widowed females was related to their workforce participation and the

widows' pension, which was deflated by a rental price index and multiplied by

The latter variable was introduced in

this way in recognition of the heterogeneity of the widowed female group.

the proportion of widows not working.

Ideally, we would distinguish between widows who are working and those who

Because

are not working, since the determinants of headship will differ between these
Data would not allow us this disaggregation, however.

two groups.

the widows' pension is only relevant for those not working, we have weighted

the pension variable by the relevant proportion.

S 9719vl
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use of an age-specific dummy alone resulted in the
parameter for the unemployment rate variable having the
opposite sign to that expected, whereas an equation using
both age- and time-specific dummies yielded the expected
signs, In the case of widowed males, on the other hand,
the use of a single age-specific dummy proved more satis-
factory. The reasons for these differences are not
understood. The magnitudes of the expected coefficients
were similar for both approaches to the use of dummies.
Therefore it seemed that there was little to be gained
from the inclusion of time-specific dummies. Since time-
specific dummies could not be used for projection work,
this lack of sensitivity to their inclusion or exclusion is

fortunate,

The fit of the equations, as measured by mm , is very good.

. =2
For the equations estimated with age- and time-specific dummies, R

varies between 0.905 and 0,996, while for the equations estimated with age-
specific dummies, mN never falls below 0.823. Residuals between esti-
mated and actual values of mwsﬁ for the sample period are generally small.

The estimated values of H

int for the sample period (1966 and 1871) were

transformed to give estimates of rwsﬂ for the period, and these values
are presented in Tabie 5 for the case when the model was estimated using both
specifications of the dwmmy variables. The actual headship ratios ave alsc

graphed against these estimates (Figures 2(a) to 2(e)). As the graphs

show, the estimated values track the actual values closely in most cases.

23,

5. ESTIMATES

5.1 Estimation Method and Problems

In order to preserve linearity in the estimating equations, our
approach involved iteration on the elasticity of adjustment mzuu
externally to the estimation procedure proper. Two methods of estimation
are considered below : full information maximum likelihood (FIML), and
ordinary least squares (OLS) on an equation by equation basis. As noted
above, the logistic ceiling parameters ﬁme for headship ratios were
estimated judgmentally and treated as known constants in the formal estima-
tion procedure.

It was our intention to use FIML to estimate the model as a system
of seemingly unrelated Hmmawmm»ozmp. Besides yielding efficient estimates,
such a systems approach has the additional advantage of providing a
convenient criterion for the choice of the common adjustment elasticity, W

1
(that is, by choosing that value of zw which maximizes the likelihood). In
initial work, however, we used OLS to estimate each equation individually and
the results obtained generally agreed with our theoretical expectations.

When the model was estimated as a system using FIML, considerably different
results were ovﬁmw:mmw. These differences are shown in Table 1 which com-
pares the OLS and FIML results for the model when EH = 0.60 and age- and

time-specific dummy variables are used. While FIML estimation generally

1. 1In the case of a system of equations where the explanatory variables are
not identical for each sex/marital status group and where there may be
non-zero correlations between the errors of two or more equations, the
seemingly unrelated regressions estimates will be asymptotically more
efficient than those obtained by OLS applied to each equation. For more
detail see A, Zellner, “An Efficient Method of Estimating Seemingly Un-
related Regressions and Tests for Aggregation Bias," Journal of the

American Statistical Association, Vol, 57 (1962).

2. Our FIML estimations were based on Wymer's extremely flexible RESIMUL

package. See C., R. Wymer, Computer Programs : RESIMUL Manual (Washington,
c.n."Hsﬁoﬂmmﬂwo:mwzoamﬁmwwmcsavHwQQVumawsmou.
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TABLE 4

OLS ESTIMATION WITH ELASTICITY OF ADJUSTMENT OF 0.90 FOR LIFE-CYCLE VARIABLES ozr<H

Equation n a2 C UAomv Umuav D &
1 1 2
(1 (2 (3) 4) (5) (6) (7}
Hy () - 2744 L0022 7.4436 0.9191
) (12,28) {9.87)] (14.86)
H, (NMF) -, 2284 L0017 6,7123 0,.8970
§ ( 8.96) | { 6,62) | (11.74)
H, (D) -.2212 .0021 2,7760 2.7398 2,0604 0.,9927
: (12,99) | (13.12) (7.86) § ( 7.76) | ( 5.05)
mm*mzmu -, 0188 2.3853 2,1992 1.6645 0.9027
{ 5.92) 7.75) | (7.18) | { 9.48)
He (PSM) ~.1633 L0015 4,0060 3.4291 3.2131 0.8995
{ 8,200 | ( 7.97) C9.700 | € 8.30) | ( 6.73)
He (PSF) ~.1765 L0017 4.5081 4,0470 3,4133 0.8746
( 7.48) | ( 7.49) ¢9.21) | ¢ 8.27) | ( 6.03)
H, (DH) -,1630 L0014 4,6279 5.0474 3.6922 0.9277
( 8.63) | ( 7.73) (11.81) | (12.89) | ( 8.1%)
Hg (DF) ~.1847 L0017 5.8958 4,3498 3.8181 0,9298
{ 8,78) ( 8.27) (13.52) ( 9.98) { 7.57)
Hy (44) -, 2675 .0023 6.3895 4.1064 5.3039 0.9042
(10.14) | ( 9.73%) (12.63) | ¢ 8.11) | ( 9.06)
Hio (WF) ~,2060 0020 5.0895 4,3423 3,4415 0.9418
( 9.67) | (L0.11) (11,52 | ( 9.83) | ( 6.73)

1. Columns (1) - (6) contain estimated coefficients (and t-ratios) for the
variables shown at the head of the column. For key to notation see page 19
Column (7) shows the coefficient of determination adjusted for degrees of
freedom,

(12}
0.9711
0.9681
0.9376
0.9191
0.9255
0.9164
0.9450
0.9171

D,
10.9493

( 7.59)
11,7912
( 8.80)

6.1502
( 6.38)

4,7773
( 6.69)
16,7806
( 6,61)
19,7771
{ 9.25)
10.5590
( 3.07)
15,5888
( 4.56)

(11)

(71)

by

(10}
13.1536
{ 9.03)
13,6932
(10.11)
6.7320
( 6.60)
5.4763
(7.17)
12,3842
( 4.82)
14.2976
( 6.51)
11.4819
( 3.29)
15.7213
( 4.57)

(66)
[©)]
11.7920
( 8.38)
12.3726
( 9.43)
8.6836
(11.48)
8.2232
(13.09)
17.9586
( 7.35)
20,6142
( 9.94)
12,5790
( 3.71)
16.6295
( 4.89)

(8)

WPennt
(7}
~.3624

( 2,07)
-, 5442

( 3.04)

Wiy

(Continued)
(6)

-.0322
( 4.38)
-.0354
( 6.09)

TABLE 1
int
(5)

L0190
( 0.61)
0100
( 0.64)
-, 1457
( 1.83)
-.3004

(18.98)

int

(4)
-.0129
( 1.44)
L0107
( 2.27)
-.0843
( 2.29)
~.1349
( 3,95)

WFP,

Column (12) shows the coefficient of determination adjusted for degrees of freedom.

(3)
~.0042
( 5.49)
~.0044
( 6.30)
-.0059
( 4.43)
-~.0065
{ 5.84)

2y
L0014
( 9.97)
.0015
(11.47)
.0013
( 4.10)
.0019
( 8.94)
.0025
( 8.47)
.0030
(13.24)
L0019
( 7.02)
.0020
( 7.60)

(1)
~.1614
(11,10)
-,1733
(12.80)
-.1653
( 6.28)
-.1909
{ 9.26)
-.2707
{ 8.32)
-.3264
(13.80)
-,1955
( 8.03)
~.2235
( 8.67)

Columns (1)} - {11} contain estimated coefficients (and t-ratios) for the variable shown at the head of the column for

key to notation, see page 19,

H7(OLS)
H, (FIML)
Hg (OLS)
Hg (FIML)
Hy(OLS)

Equation
Hy (FTML)
HlO(OLS)
HlO(FIML)
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TABLE 3 (continued)

. y : (66) (71) =2
Equation n n2 Yt ”Fpint Uint I‘,Ht WPennt C D1 D1 D2 R
5} (2) (3 ) (5) G Q! (8 € (10) (1 (12)
Hg (DF} -.1751 .0015 -.0075 -.0248 7.5460 6.7081 5.8692 | .9738
(n,t) (11.88) { 8.04) { 1.49) ( 6.04) (17.81) (11.75) (10.89)
}-18(DF) -.1673 L0013 -.0136 ~-.0281 7.6674 6.4481 .8614
n) (10.45) ( 6.89) ( 2.82) ( 6.51) (16.39) (11.93)
HQ(WM) -.2538 . 0023 -.0040 ~. 0266 13,8381 11,9062 13,0036 .9482
(n,t) (11.56) (11.67) ( 4.51) ( 0.49) { 8.40) { 6.87) ( 7.59)
Hg(WM) -.2248 .0021 -.0051 . 0968 14,0883 13.8693 .8234
(n) { 8.36) ( 8.46) ( 4.58) (1.69) { 6.59) ( 6.28)
HIO(WF) -.1959 .0019 ~-.0778 -, 3467 11,9789 11,4226 10,3690 L9510
(n,t) | ( 8.52) ( 8.29) ( 2.49) { 2.35) (4.17) ( 3.87) (3.57)
HlO(WF) ~-.1955 .0018 ~.0856 -, 3855 12.4457 11,1125 .8498
(n) ( 9.35) ( 8.13) ( 2.44) ( 2.61) ( 4.30) ( 3.84)
1. Columns (1) - (11) contain estimated coefficients (and t-ratios) for the variable shown at the head of the column. For key
to notation, see page 19. Column (12) shows the coefficient of determination adjusted for degrees of freedom. Estimates

for age- and time-specific dummies are given in the rows headed (n,t), whilst estimates for age-specific dummies are given

in the rows headed (n).

A COMPARISON OF ACTUAL HEADSHIPS WITH OLS ESTIMATES (using Wl =

FIGURE 1

0.60)%
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1.

Estimated headships are given by the broken lines.
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28.

It was intended to use an oral contraceptive usage variable
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32. 29.

criterion as well as other values of zw and which also conforms well mu (never married mwales) = 0.65

to our theoretical expectations as to the signs on parameters in the

(never married females) = 0.65
equations. If we assume that the adjustment process follows a geometric
S, (married males) = 0.97
distribution, then the first yearly adjustment would be given by 2
1 . e
1/5 mg (married females) = 0.08
¢ = 1 - (1~ zHV . A value of 0.90 for zu would suggest that k
. S.  (permanently sepavated males) = 0.75
37 per cent of the overall adjustment in the logarithms of headship ratios >
takes place in the First year, wm (permanently separated females) = 0.85
mq {divorced males) = 0.75
5.4 Results
mm (divorced females) = 0.85
The results of OLS estimation of :usﬁ for EH = (.90 with age-
- mw {widowed males) = 0.90
and time-specific dummy variables and with age-specific dummy variables are
presented in Table 3. Generally, the results are encouraging. In most mwo (widowed females) = 0.95

cases the signs on parameters accord with a priori expectations and the fit

2 Whilst we have confidence in these strong priors on the selection
of the equations {(as measured by R7) is very good.
of values for the mw ; it will be useful to test the sensitivity of the
We expected there to be a strong relationship between headship and

results to changes in mw .
the demographic variable, age. In all equations, the estimated parameters
of the life~cycle variables (n and :Nv were significant and of the

expected sign., To test the importance of demographic determinants of

1. If we have a five year adjustment process which follows a geometric

lag distribution, where o is the adjustment in the first period and 5.3 Choosing the Adjustment Elasticity (W3
Ep is the total adjustment at the end of five periods, then the
adjustment in each period is « times the remainder from the previous As OLS was used to estimate each equation individually, we had to
period. That is : W, = a + a(l - a) + ol - @)% + afl - )3 . A .
1 a ) derive a criterion by which a value for W, could be selected for the system
+oa -
=1-0 - aum . of equations. It was decided to use a systems fit criterion; that is, a

Rearranging terms : 1/5
Q.MHIC,:EHV «

For W, = 0.90 |, 1/5
1 - (1 -0.9)

=3
i

i

0.37 ,
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