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:58<uEX 19 20 22 20 21 21 18 22 25
M <usX+ .5S | - 19 21 18 21 18 20 22 18 24
X+ .58<u<X+1. 08 15 16 18 16 18 12 13 - 13 16
X+1. 08<p<X+1. 58 9 8 7 8 7 11 10 11 8
X+1. 58<uLX +2. 08 5 4 4 3 '3 (5 6 6 2
X+2. 08<u=(+0) 2 2 2 3 3 1 1 1 0
True Value . 5000 . 5000 . 5000 5000 . 2500 . 2500 . 2500 . 2500
X=Average u 5049 . 5087 .5042 . 5061 . 1560 . 0855 .1869 . 1426
S=Sample Stand.Dev. ofu .046020 | .045335 | .045442 | .045991 | 1.26408 | 1.25419 | 1.27592 | 1.27097
Minimum 4« .3733 . 3821 .3728. 3741 |—3.7212  |~3.7949  |—8.7117  |—3.7455
Median g .5058 .5082 . 4995 . 5048 .1576 . 0943 L1570 .1313
Maximum z .6357 - . 6383 . 6352 . 6361 3.0388 2. 8246 3. 0512 3.0205
Root Mean Square Error .046280 | .046165 | .045636 | .046394 | 1.26757 | 1.26769 | 1.27747 | 1.27550
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0001364
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. 0005761

. 0005741
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0. 9991
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Bias
. 004717
000446
. 000811
. 002585
. 001303
© 1001707
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Least Squares

1.0 .
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Point Estimates of 7y (
Aitegna'gi_ve Estimation Methods

. 504717
L, 499554
500811
. 502585
.501303
.501707

Mean

Model 1
Single-stage least squares . -

Model I

Model 1
Singlé-st. least sq.

Single-st. least. sq.
. Correlation Coefficients between the Point Estimates of r; According to

" Estimation Method
Mininium-second-moment
Minimum-second-moment

Two-stage least sq.
Two-stage least sq.
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" Model IT 1.
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Minimum-second-moment’
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Correlp.tion Coefficients Between the Point Estimates of 12 and B, According
to Alternative Estimation Methods

<
’

(BHED

v Estimates of 7,
Sin’gleistagev Two-stage . Minimum-
_ Least Squares LeaSt Squares Unbiased second-moment
L Mol I | |
Single-stage least squares 1.0 0. 3451 0. 4683 0. 7553
Two-stage least squares 1.0 - 0. 9500 0.7732
Unbiased 1.0 0, 9008
Minimum-second-moment - 1.0
C Model I | |
Single-stage least squares 1.0 0. 7366 0.7717 0.9101
'l*_wofstagé least squares 1 1.0 0.9984 0. 9038
Unbiased ‘ 1.0 0.9218
Minimum-secbnd~momént; : 1.0
Estimates of B,
Single-stage " Two-stage . . Minimum-
» Least Squares Least Squares Unbiased second-moment
Model .1
Single-stage least squares 1.0 0, 3040 0, 4385 ' Q. 7312
Two-stage least squares - 1.0 o 70,9448 0. 7596
Unbiased K 1.0 - 0. 9000
Minimum—sepond~moment 1.0
Moded I | _ _
 Single-stage least squares 1.0 ©0.7350 0. 7629 0.9098
Two-stage least squares 1.0 0. 9984 0. 9034
-Unbiased 1.0 0.9215
Mi‘n'imlilrri-second-moment : 1.0
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Th XA 5 % Y X Ly 0% x Z x
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Point Estimates of 7, (=0.9) and Bz-.(=~0.3)

Estimates of 7,

thal of

Me#n Bias Second Moment About Ranks
: o Mean —0.9 .

* Model I . , o s A e
Single-stage least squares .707390 | —.192610 -.001512 . 038361 i 361
Two-stage least squares . 841381 | —.058619 . 014332 017768 | 168 .
Unbiased .812276 | —. 087724 . 007936 .015632 | 200
Minimum-second-moment . 751549 | —. 148451 .003069 | .025407 | 271

Model I e o T R
_ Single-stage least squares| 1.232118 .332118 | ... 287664 . 397966 . 257 o
Two-stage least squares 0. 906605 . 006605 | . 432497 .432541 271,
Unbiased 0.934299 | .034299 . 405457 .406633 | 235,
Minimum-‘second-Mpment 1.107355 | -, 207355 - | -...295104 K .338100- |- 230

" Estimates 'of g, B
? ° B? - Total of
Mean .~.B§as - Second Moment About Ranks =
: Mean —0.3 .

Model I » ‘ b K
Single-stage least squares | —. 093794 . 206207 001629 | 044150 | 367 -
Two-stage least squares —. 236698 . 063302 . 016247 . 020254 ‘:'m’ 155"
Unbiased f —. 205494 .094506 | 008811 .017742° | 1997
Minimum-second-moment | —. 141180 | .158820 . 003243 . 028466 .| 279

Model IT , A : .
Single-stage least squares | —. 661046 | —. 361046 . 341880 472235 | 1253 -
Two-stage least squares —. 305973 | —.005973 " ~';‘.513371 . ‘.513407" | 277 3
Unbiased | —.336202 | —.036202 | ‘.481229 .482540 |- 240
* Minimum-second-moment .| —.524898 | —.224898 | 349929 | .400508 | 230
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i
vi Y s " w ow X X, X, X, X X, X, Arrangement of Variables
4.9 —0.2 255 124 282 456 27 7.7 6.6 1 127 1828 44.9 Jointly dependent variables
M50 L9 203 169 322 501 29 39 61 2 124 182.6 45.6 " Y2 s Va ¥ ¥
% 9.2 52 341 18.4 3.0 57.2 2.9 47 57 3 169 1845 50.1 - C T w Y Wit W, YAT-W,
I %' 50.6° 3.0 339 194 37.0 57.1 31 38 66 4 18.4 189.7 57.2 Predeteriined variables '
/i 526 51 354 201 386 610 32 55 65 5 194 1927 57.1 . T T
,f‘f: 851 56 374 196 40.7 640 33 7.0 66 6 2.1 197.8 610 ::,2 :;2 , ﬁ ? 1;5, \‘ 1:: | ",'(Y~l‘-'Taj—AW2)-1 : 91@ =
ﬁ 56.2 4.2 37.9 19.8 415 644 3.6 6.7 7.6 7 19.6 2034 64.0 . . ' ' » A
© 513 3.0 39.2 211 429 645 37 42 7.9 8 10.8 207.6 64.4 . S
57.8 5.1 41.3 21.7 453 67.0 40 40 81 9 2.1 210.6 64.5 Moment Matrices Used in 3SLS Estimation of Klein's Model I -~
5.0 1.0 37.9 156 421 6L2 42 7.7 9.4 10 21.7 2157 67.0 ‘ ' ‘ :
50.9 ~3.4 345 11.4 39.3 534 48 7.5 10.7 11 - 156 216.7 . 61.2 A. Jointly dependent, Y'Y*: -
45.6 —6.2 20.0. 7.0 343 443 53 83 102 12 1.4 213.3 53.4 " Y2 v u oy ws
46.5 =51 285 1.2 341 451 56 54 9.3 13 7.0 2071 443 yo  62166.63  1679.01  42076.78  19566.35 4805411 695019
48.7 —3.0 30.6 12.3 36.6 49.7 6.0 6.8 10.0 14 112 2020 451 ¥ 286.02  1217.92 726,10 132172 - 2104.42
5.3 -1.3 332 14,0 39.3 544 6.1 52 10.5 15 123 19.0 49.7 - L 28560.86  13296.61 3260493  47173.09
52.7° 21 368 176 44.2 623 7.4 83 10.3 16 140 197.7 54.4 | Yoo - 6347.25 - 15117.72 - 22049.39
58.7° 2.0 410 17.3 47.7 .65.0 6.7 6.7 1.0 17 176 199.8 623 s . 3587 5382154
576 -19 382 153 459 60.9 7.7 7.4 130 18 17.3 2018 650 ” ‘ ‘ ' ' o 77998.58
6.6 1.3 41.6 19.0 49.4 69.5 7.8 89 144 19 153 190.9 60.9 | ' |
650 33 450 2.1 .530. 75.7 80 9.6 154 20 19.0 201.2 69.5 B. Predetermined, Y'X*: , ‘
69.7 4,9 533 235 61.8 884 85 11.6 223 21 21.1 2045 75.7 : - e 2 mowm o om g om &
T T — = : : 5 626.87  789.27 1200.19 238.00 1746:22 21683.18 6364,43 107.50 -
— % 1054.95 1546.11 176.00 2348.48 28766.25 ~8436.53 142.90
Wl ok n ok . X X% X XN X X% X @ © . 2369.94 421.70 3451.86 ~42.o'_26.‘ 14 12473.50 208.20
w100 B 0 T5 98 98 6M 55 a0 60 .62 .35 .40 S 770.00  —11.90  590.60  495.60 - 0.00 -
; ve | - LU0 S0 08 A0 6 —23 — 106 0B —20 —I8 .30 4% . 5956.29  69073.54 20542.22  343.90
7 R X N - YT Y SR ' TR " Y S T s | 84613270 24498477 4210,40 -
vl LOW .63 L8 0% —.0%5 .1 %61 69— 65 2 72200.03 1217.70
N COOL0 M2 6 s 83 5 59 3% .86 % 21.00
gl LM B B 6 A% HE 52 .8 1 |
‘ R T : : - ——— - C. Jointly dependent-predetermined, Y X*:
n B S R I | -, " " - % w m z
X o LU0, T 6% .00 w5 s 5977.33 7858.86 11633.68 577.70 18920.37 227767.38 66815.25 1133,99
i = X ‘ S LOW .88 LI %5 5% v, 103.80 160.40  243.19 —105.60 '655.33  5073.25 1831.13  26.60
n X BT o L0 0238 480 446 - ys  4044.07 5315.62 17922.46 460.90 12871.73 153470.56 45288.51 763.60
Aoox, o » | LU L1508 ve - 1821.11 2405.53 3578.05  18.90 6070.13 70946.78 21030.44  354.70
X ' L0 476 vs 4670.94 6104.89 0122.65 698.90 14617.95 175153.74 51652.94 871.10
X ) , | : 1000 ' ve 6654.45 8776.10 13046.62 655.80 21290.34 253183.59 . 74755.48 1261.20
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Parameter Combinations Used in Sampling Experiments

Biz T Tiz T1o0 B2z 7Taa T4 Teo . Ou  diz Jz T N
Experiments .
1A and 1B —.7 .8 .7 —149.5 .4 .6 —.4 —149.6 400 200 400 20 50
Experiments
2A and 2B —.7 .8 .7 —149.5 .4 .6 —.4 —149.6 400 200 400 40 50
Experiments .
3A and 3B —.1 .8 .7 —149.5 .4 .6 —.4 —149.6 400 200 400 .20 50
Experiments ’ -
4A and 4B —1.3 .8 .7 —149.5 .4 .6 —.4 —149.6 400 200 400 20 50
Experiments ' 7
5A and 5B* —.7 .8 .7 —149.5 .4 .6 —.4 —149.6 400 200 400 20 50
Experiments

.4 —149.6 400 200 400 20 50

!

6A and 6B** —.7 .8 .7 -—149.5 .4 .6

T: Number of observations in each sample in the experiment.
N: Number of observations in the sampling experiment.
~* In Experiments 5A and 5B, 75,,=+.5 instead of zero as assumed in all other experi-
ments except Experiments 6A and 6B.
CFX Tp Experiments 6A and 6B, 7, =—.5 instead of zero as assumed in all other experi-

ments except Experiments bA and 5B.

Intercorrelations of the Z Variables Correlation Matrices

A Experiments B Experiments

Zl Zz Z3 Z4 Z] Zz Z3 Z4

7 ' 1 078 .16 .38 1 —.37 .86 .98

Z, 1 .017  —.057 1 —.52  —.43

Zs 1 .31 : 1 .83

Zu i 1
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~ Results of Huﬁwﬂmm Oogbmﬁmoum of ﬁHmw TSLS, OLS, H..,HHSH and LSNR in Huﬁw&oﬁnm. 911Z* and ,|Z*
: MAE 7t|z*=MAE g|*

: S G\ Z* ‘ @N._,N*
Estimating Exp. Exp. Exp. © . Exp. Exp. ;- Exp. Exp. Exp. Exp. . Exp. Exp.
Methods 1A-4A 1B-4B 5A,6A 5B,6B 5A,5B  6A,6B 1A-4A 1B-4B 5A,6A ©5B,6B 5A,5B 6A.6B
LISE +1.27 +4.20(2)* +2.20(1% +1.001) .+ .71 + 127 © +1.80  + 40  + .80 +14
TSLS - .14 . . =100 | | o . : ,
LISE  +820(4 +5.663)* +880(2)*% +3.60(1)* +6.802)* +5.60(1)* +7.21(4)% +10.89(4)* +6.00(2)% +7.40(2)*% +6.40(2)* +7.00(2)*
OLS g _
'LISE +1.41 4+ .28(1) . + .40(1) = +1.20(1)
FIML — .28 . —2.40(1* — .20 — 60 —2.00(1)* o =BT — 60 —-1.40
LISE + .85  + .9911) + .60 + .20 + .40+ .40 + .14(1) + 42 + .20 0
LSNR o . ‘ . - .80 - .60
TSLS ~ +849(4)% +5.66(3)* +9.202)* +580(2*% +7.60(2)% +7.40(2)* +8.34(4)* +11.74(0)% +7.40(2)%  8.20(2)* +7.40(2)% +8.20(2)*
- OLS . ) :
TSLS  + .42 + 57 o + .40
FIML —5.40(2)* 0 +3.00(1)*% —2.40(1)* —-1.13(1) = 1.98(2)* —1.80(1) 0 -2.20(1)*
TSLS  +2.83(2* +1.56(1) + .60 , . ; + .14 .+ .80
LSNR _ —460(2% —2.20(1)* —1.80(1) - 14 . —2.00* - 60 — .80
OLS , - . o .
FIML =~ —7.92Q)* —537(8)* =880 —4.802* —7.00@* —6.602%  —7.21(a)% —11.74(4)* —6.002)* —7.20(2)* —5.202)* —8.00(2)*
OLS o . .
LSNR  —7.35(3)* —6.08(3)* —8.80(2)% —3.40(2)* —6.002)% —6.20(2)* —6.36(3)% —10.61(4)* —6.60(2)* —8.00(2)* —6.20(2)* —8.40(2)*

FIML  + .99 +1.13 +1.00 - -+ .80 +1.00 + .80

LSNR

+ .28 + .80 +140  +1.00
- 127 -120

A table entry represents the proportion of times one method gave estimates closer to the true value than the other, mxwwmmmmm in standardized
normal units (i.e., (pu—Pu)/opu| Py where Py=1/2). Thus each entry is a test statistic for the null hypothesis. o
Asterisks indicate cases where proportions are significantly different from one-half at a.a .95 confidence level. Numbers in parentheses indicate

the number of significant cases that have been aggregated.
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