Analyst: [N St/SD

T o0 2000/ ROR70-00028A00040 0 na)Sct 00- 6944)
STATINTL
DISSEM: 13 Feb 7500NTR1\(I"© RE(I;_?IRTDEFOR SUPPLEMENTAL DISTRIBUTION
SERIES NUMBER CLASSIFICATION OF REPORT DISTRIB ION TO RC
A (ER) 74-64 (CRS seriqs) UNCLASSIFIED 7‘?1
DATE OF DOCUMENT NUMBER OF COPIES NUMB N RC
December 1974 430 44
Ngo’zg) RECIPIENT / SENT oL RETURNED
2 cys -DDI .- , : 21 Jan 75
1 cy ' . D/OER » B ; T ) T
1cy OD/OER, " T 7
1cy gvia,olmom{ T
1cy SA/ER & D/SAJ/ER STATINTL T
1cy Ch/St/SD i
1cy | BB STATINTC 2
1cy D/NIO . L. T
1l cy _OJNIO/EC ~ STATINTL L
1cy NIO/EC ‘ i

MEMQ TO HOLDERS SENT TO THE ABROVE RECIPIENTS AND ALSO TO

CIA INTERNAL RECIPIENTS - se&e memo to holders that is attached.

ALL REMAINING COPIES AND EXTERNAL COPIES CORRECTED AND

DISSEM 13 Feb 75,

2 cys USIA o 13 Feb 75
3 cys OSR/PA/M " "
lcy NSC via CRS/DSB E STATINTL
1cy 4 DDO/EA via E
CRS/DSB L _ STATINTL
1 cy Randy Huffer, ERDA via CRS/DSB " STATINTL
1cy Susan Swenson, Federal Reserve Board "
via CRS/DSB
1l cy B OG CR/Pub Staff, n STATINTL
507, Magazine
oy | I o7 7o 5| emamorm
1cy D/SA 25 Feb 75
1l cy 28 Feb 75
STAHNTL
2 cys 13 Feb 75
1 cVy . 1t
lcy Margaret Kane, Treasury/Ly °= ° 27 Feb 75
| PLEA;E NS?TE: When copies are returned check to make sure that they have }
a new |page eletion on pg. 7 =--reference to Appendix B). Also Appgendix |
B shoyld be deleted. /
\Cany Qs d) \\&r@&a €8 TR ACDR- Lin g, 78
< STATINTL
S s 75 | STATINTL
TOUTO000T-3

(13)



Approved For Release 2000/05/11 : CIA-RDP79-00928A000100100001-3

— S

47’)«0»70

N(o:(.)f:g) RECIPIENT SENT T RETURNED
ot E v, 75 | STATINTL
z D/7ra (TN 7s” | STATINTL
P [T Frer 25°
. STATINTL
S — & A‘(}&ﬁ wha Fm 75
[ & c/bacfer T 2y ﬂqm 3 ] STATINTL
LG, \ ]lm — 1o
f -
_ < aE \a 25 STATINTL
To %) 9.~ -Mo )
- D 7 STATINTI
PR N u
iﬂgwu_ﬁ’ STATINTL
QJA& N fervonme 2 80A — =N \R EC\ \tng
Q K\% ‘%7'1'3:'\» D O Neen 75
(/ \/.)’_MI ) ’7‘\'/
o 2
€2
Ca I 4 S«cf 27 STATINTL
2ol P24~
STATINTL
| e 090 Fr - LI, 77
J e ¥ 2/ R )
I ed 2¢f P17 47
) 4 STATINTL
/CA/}- < , ot s (;io U( ?(, 7&‘— STATINTL
& (U 76 STATINTL
/.
/8 da. oL Jed 2%
" ] 7her 76 STATINTL

Approvt:.: Foy Release 2000/05/11 : CIA-RDP79-00928A000100100001-3

g/ Srnan 76 STATINTL




Poe o

Approved For Release 2000/05/11 : CIA-RDP79-00928A000100100001-

CONTROL RECORD FOR SUPPLEMENTAL DISTRIBUTION

SERIES, NUMBER SSIFlC N OF"REPORT DISTRIBUTION TO RC
(EL) 74ty I W%/
OF DOCUMENT, NUMBER OF COPIES 4 NUMBER IN RC
Wace a1 2 ¢
CoPY RECIP IENT DATE
NO. (S} . SENT RETURNED
- 7
24 B ot 76 STATINTL
/A
axaq {4 A DA J;‘954«3157 7
Approved For Release 2000/05/11 : CIA-RDP79-00928A0001100100001-3
FORM ’
2-65 2353 (13)




cory Approved For Release 20095)5/11 : CIA-RDP/79-00928A000100100001-3 DATE

R PIENT
NO. (S) SENT RETURNED

STATINTL

Approvéd For Release 2000/05/11 : CIA-RDP79-00928A000100100001-3




-

< R §

No. of Copies
1
1- hmél
4 WQ
1
1
6
* 2
1
1
5
10
1
3
3
6
| 1
STATINTL  *
| } (_,,,.AuCMj
C{t
‘ 3
STATINTL g
1
STATINTL 1
I ].
WA
o U b9t 200
l (& m’)( 1530)
tw 7(\!\/’73”1{
e o7 v 7
oK ~b v
()KJ 10 v/ v
wNioY v
0
v
KO ELITE
1/
84+ 25/

Total: 430 copies

OTR/II,
OWI, Room 1Dl1612, Hq.

D/CRS, Room 2E60, Hq.

eport,

Recipient
DDI/SSG, Room GE0442,
Finished Intelligence Project

HMq.

Room 926, CoC

CRS/ADD/Std. Dist.
OSR, Room 3F50, Hq

DCD/SD,

Room 811,

Room 1E4846,

Room GFZ8, Hq.

Key Bldg

D/OSI, Room 6F30, Hgq.

D/OPR, Room 3E58, Hq.
D/OCI via SS/ADD/CRS, Room 1G38, Hg.
INDICO, Room 7F30, Hgq.
Room 1011,

D/OBGI,

D/IAS, Room 158518

NPIC/IB, Room 1s51-

CGAS/HR, Rm. 2G40, Hgq.

Magazine Bldg.

/B8ET KA. 1E4816, Hq.

STATINTL
STATINTL

Chairman, COMIREX, Room 3E14, Hq.
DDI Management Staff, Rm.
Congressional Support Officer,

OER, Room 3G31, Hgq
Mr. Nathan R. Einhorn. Document Expediting (DOCEX) Project,

) Dls.semPIEa?L ued ?Eﬁ?éefscﬁﬁﬁ"?{os’“ C'ﬁ '35%91“9933‘\00019%09%'—365)

Hg.

2F 20,
Room 7F36,

Room- 154, PSD Bldg. - coruclid

af)? ‘2,.1)/

STATINTL

f:
pr [

I

PR -
< F o ;

STATINTL

He,
Hep.

Exchange and Gift Div., Library of Con}ress. STOP 303

NSA, _Roon) 2E024, Ft. Mcade, Md,

Department of the Treasury, Office of International Finance,

Attn: Mrs,

Birgitta

Woods, Rm.

1433,

15th st.

Defense Intelligence Agency, DS-4C, A Bldg., AHS
State, INR/CC, Room 6510, New State Bldg.

Aftn: Mr. Robert A, Ferguson

" . ;/ R ‘#-
bl iy Sy
Coveebess Cly;.
/3 Pt 2

Agency Archives
Agency Records Center - C«

XY {‘_&J Cs},

'M‘g - {-‘s‘ i
i-»

.1=

et

Approved For Release 2000/05/11 : CIA- RDP79 00928A000100100001-3

g’@ﬁ Ufﬁ&u

.eeéé.

-' e gé

& Pa.

STATINTL

Ave., N, W,

Commandant, The National War College, Attn: NWCLB/CR,

oL ‘.m O3 c>1 )}’F 75,

ﬂw gnt zljocw o



»
-~

A?)i)roved.For Release 2000/05/11 : CIA-RDP79-00928

27 December 1974

MEMORANDUM FOR: St/A/R

FROM: Chief, St/P/C

SUBJECT: Dissemination of A (ER) 74-64, Methods of |
Constructing Economic Indexes From Incomplete
Data (Project 00, 6944), Unclassified

You will receive 12 copies of subject report. It is requested
that they be disseminated as indicated below.

No. of Copies Recipient
X 54 St/SD
1 st/cs .
1 D/C Ly
2 D/U Lo
2 D/t
1 D/S
1 D/D
XRXRAXX

STATINTL

e e

Approved For Release 2000/05/11 : CIA—F&EYPM@%HO%MOMOOOM&



AOMIISTRNPIVE: cANTERNAL-USE DNLoor

23 January 1975

MEMORANDUM TO HOLDERS OF

RESEARCH AID A(ER) 74-64, Methods of Constructing
Economic Indexes from Incomplete Data, December

1974

1. The numbers appearing in Appendix B are outdated
estimates used solely for the purpose of testing the
procedures developed in this Research Aid. Please do not

use them for any substantive purpose.
2. A set of unclassified estimates of GNP and

industrial production will be disseminated in a few months.

STATINTL

Chief
Production Staff

Approved For MIMM@A-W&A&%& (mﬂ)gm -3



SECRET

Ann;n\‘le.d lEQ.:_‘ Release 2000/05/11 : CIX-RDP7900928A000100100001-3

RECORD OF REVIEW OF OER PUBLICATIONS FOR SECURITY/SANITIZATION APPROVAL

SUBJECT

00,654y

A(ER) 7y-c¥

BRANCH

SE/Sp

EXTENS ION

SECUR!TY REVIEW

SANITIZING INSTRUCT {ONS

ITEM

DATE

INITI1ALS

UNED!TED DRAFT

EDITED DRAFT

REMOVE

25X1A

RELEASABLE TO

FOREIGN RECIPIENT

YES

NO

DELETE

25X1C

SUBSTITUTE

REMARKS

SA/E 2 oceted b 0 /LL&MT A

Approved-Eor Release 2000/05/11 . CIA-RDP79-00928A000100100001-3

FORM 2358 gg%gll‘_glg PREVIOUS

4-70

SECRET

doy

GROUP 1
Excluded from autometic

wngrading and declassification

(9-36-43)



Approved For Release 2000/05/11 : CIA-RDP79-00928A000100100001-3

Reference Aid

Methods of Constructing Economic Indexes
from Incomplete Data

A (ER) 74-64
December 1974

AR yval

D

Approved For Release 2000/05/11 : CIA-RDP79-00928A00010010F08FL3 % SRUAIVES, BioA3 A8

A6 ELS WL Ll

e i e e A s i



Approved For Release 2000/05/11 : CIA-RDP79-00928A000100100001-3

This publication is prepared for the use of U.S. Government
officials. The format, coverage, and contents of the publi-
cation are designed to meet the specific requirements of
governmental users. All inquiries concerning this document
from non-U.S. Government users are to be addressed to:

Document Expediting (DOCEX) Project
Exchange and Gift Division

Library of Congress

Washington, D.C. 20540

’

Approved For Release 2000/05/11 : CIA-RDP79-00928A000100100001-3



Approved For Release 2000/05/11 : CIA-RDP79-00928A000100100001-3

RESEARCH AID

Methods of Comtmcting Economic Indexes
from Incomplete Data

December 1974

Approved For Release 2000/05/11 : CIA-RDP79-00928A000100100001-3



Approved For Release 2000/05/11 : CIA-RDP79-00928A000100100001-3

METHODS OF CONSTRUCTING ECONOMIC INDEXES
FROM INCOMPLETE DATA

Introduction

1. In constructing indexes of an economy’s performance, economists must
sometimes work with incomplete data. A typical problem involves estimating
missing values in a time series of industrial output, in order to compute an index
of industrial progress over time. In particular, the estimation problem presupposes
(1) an incomplete set of time series observations on quantities produced by
several industrial sectors and (2) a complete set of corresponding unit values
of output (for an illustrative set of data, see Table 1). The quantity produced by
the jth of n sectors in the tth of m years can be labeled Q(j, t), and the time-

constant unit value of the jth sector’s output can be named P(j). A time
of total value produced by the n sectors is then

(P(j) X Q(j, 1))

I(t)=" X 100

(P(j) X Q(j, b))

VeIV

—

index

where b is the base year from which the index is computed. The problem is to
estimate the index I(t) for all years t=1, .. ., m, given that for each of these years

some but not all of the quantity observations Q(j, t) arc missing.
Table 1

Hypothetical Data on Industrial Output and Unit Values of Output

Industrial Unit Value

Sector of Output 1961 1962 1963 1964 1965 1966
Ferrous metals 21 95 85 ? ? 190 ?
Fuels 17 118 177 236 295 354 324
Electric power 87 23 ? ? ? 46 ?
Chemicals 43 47 56 65 75 84 94
Lumber 24 83 103 124 145 166 186
Building materials 4 503 402 477 ? 729 804

1967

2. A procedure for this problem was suggested in 1960 by Kaplan and Moor-
steen.! Two alternative and equally plausible procedures for the problem are the
Field method # and the naive method of lincar interpolation, in which an analyst
merely uses a ruler to connect adjacent quantity values in a sector’s time series of

output.

*Norman M. Kaplan and Richard H. Moorsteen, Indexes of Soviet Industrial Output,

Vol. I, RAND Corporation, Research Memorandum 2495, May 1960.

*R.M. Field III, A Method of Constructing Index Numbers, unpublished memorandum,

CIA, Office of Economic Research, September 1974.
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3. This publication

e cxplains each of the three methods, with reference to the sample data
in Table 1;

e presents computer programs for each method; and

o tabulates Monte Carlo tests of each method on five different sets of
Soviet economic data.

Principal Findings

4. In our tests of the three methods, the method of linear interpolation usually
produced the smallest errors in estimation. The Field method was second best,
and the Kaplan-Moorsteen (KM ) placed third. This ranking resulted partly from
the fact that we based our tests on time series that usually grew smoothly. The
Field method would probably have excelled, had the series followed a cyclical
pattern. Further research might profitably be directed toward developing an es-
timation method better than any of the three considered in this report and toward
isolating classes of problems in which each method cxcels.

Kaplan-Moorsteen Method

5. Step 1. Calculate benchmark indexes B(t) for years in which output data
are available for each industrial sector. If the data are not complete for at least
two years, the method does not apply. Since the sample data in Table 1 are com-
plete for the first and fifth years (1961 and 1965), the benchmark indexes are

6
1 (P() X Q. 1)
B(1)= ’—61 X 100 = 100 and

23 (P(j) X Q(, 1))
=1

6
> (P() X Q(1,5))

=1
B(5)= . X 100 = 203.9

23 (P() X QG 1)
=

*D

where we have selected year 1 as the base year.

6. Step 2. Calculate average annual rates of growth between each successive
pair of benchmark indexes. Since the sample problem contains only two bench-
mark years (1 and 5) we calculate a single growth rate «(1,5) from

(14a(1,5))=(B(5)/B(1))6-1=(203.9/100)"/4=1.1950

7. Step 3. Calculate interpolating indexes for each year between each succes-
sive pair of benchmark years. To make this calculation for a ycar between two
benchmark years, isolate the scctors whose output observations are complete be-
tween the two benchmark years. In the sample problem, the sectors 2, 4, and 5
offer complete observations between the benchmark years 1 and 5. We denote the

Approved For Release 2000/05/11 : CIA-RDR79-00928A000100100001-3
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set {2, 4, 5} by N(1, 5), and write the interpolating index for the tth year,
t=1,2,... 5, as

> (P(j) X Q(j, t))
_jeN(1,5)

22 (P(j) X Q(j, b))~
jeN(1, 5)

S(t)

where we have selected year 1 as the base year b.

8. Step 4. Compute average annual rates of growth between each pair of
benchmark years, Base the calculation on the interpolating index values for each
of the pair of benchmark years in question. In the sample problem, the bench-
mark interpolating indexes are S(1) and S(5). The interpolating growth rate—
B(1,5)—between the two benchmark years is derived from

(14+8(1,5))=(S(5)/S(1))1/®-1=(226.2/100)1/4=1.226.

9. Step 5. Compute extrapolation indexes for the most recent pair of bench-
mark years and for all years beyond the most recent benchmark year. For this
calculation we use M(5) to denote the set of sectors offering complete observa-
tions beyond the most recent benchmark year, which is year 5. Then the extra-
polation index for the tth year, t=1, 5, 6, 7, is

S5 (P() X Q)
_iM(5)

23 (P(j) XQ(j,b))
jeM(5)

E(t)

10. Step 6. Calculate the extrapolation growth rate—y—between the most
recent pair of benchmark years. In the sample problem, y is determined from

(14+y)=(E(5)/E(1))v6-D=(174.5/100)1/4=1.1493

11. Step 7. Compute an index of industrial value added for each year spanned
by the data on output. For years between the two benchmark years in the sample
problem, the value-added index—KM (t)—is

(1+a(1,5)) ., _S(t)
(1F8(15)) ~ S(t=1)

where the initial value KM(0) for this problem is B(1)—the value-added index
for the first benchmark year. For years since the most recent benchmark year, the
value-added index is

KM(t)=

X KM(t—1),

(1+«(1,5))
(1+v)

S(t)
(t—1)

KM(t)= X 3 X KM(t—1),

where the initial value KM(0) is B(5)—the index number for the latest bench-

mark year. This completes the procedure. ( For values of the KM index, see Table
2; for a program of steps to computc the index, see Appendix A.)

Field Method

12. Step 1. Calculate benchmark indexes—B(t)—for years in which output
data are available for each industrial sector. Since the sample data in Table 1

Approved For Release 2000/05/11 : CIA-RDP79-00928A000100100001-3
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Table 2

Hypothetical Data on Industrial Output and Unit Values of Output and on Corresponding

Indexes of Value Added

Unil Value
Industrial Sector of Outpat 1961 1962 1963 1964 1965 1966
Ifarrous metals 21 95 85 ? ? 190 ?
Fuels 17 118 177 236 295 354 324
Iilectric power 87 23 ? ? ? 46 ?
(Chemicals 43 47 56 65 75 84 94
{.umber 24 83 103 124 145 166 186
Building materials 4 503 402 477 ? 729 804
Kaplan-Moorsteen index 100 127.7 154.3 180.1 203.9 236.4
Irield index 100 115.7 143.8 175.9 203.9 212.2
liinear interpolation index 100 114.6 143.1 173.7 203.9 219.4

are complete for the first and fifth years (1961 and 1965), the benchmark indexes
are

6
Z)] (P(j) X Q(j, 1))
1=

B(1) X 100 = 100 and

6
2 (P() X Q3 1)
Z

6
> (P() X Q(3,5))

B(5)= ’—6' X 100 = 203.9
2 (PG) X Q(1.1)
]=_

where we have selected year 1 as the base year.

13. Step 2. Calculate average annual rates of growth between each succes-
sive pair of benchmark indexes. Since the sample problem contains only two
benchmark years (1 and 5) we calculate a single growth rate—a(1, 5)—from

(1+a«(1,5))=(B(5)/B(1))V-1=(203.9/100)1/*=1.1950

14. Step 3. Calculate link relatives for each pair of years i and k in which
year k is greater than or equal to i. To make this calculation for a pair of years,
isolate the sectors with output observations for both years. In the sample prob-
lem, sectors 2, 4, 5, and 6 offer observations for the years 1 and 3. We define
the composite indicator function §(j, ik) as
. . _ 1 if both Q(j,i) and Q(j, k)>0
8(), k) = 0 otherwise.

We write the link relatives—r(i, k)—for the pairs of years, (i, k),
i=1,2,...,7 k=i, as

6

2 (5 5% X B() X QG5 K))
]=

6

23 (3.3, 8) X P() X Q(1.0)
]=

r(i, k)=

Approved For Release 2000/05/11 : CIA-RDP{9-00928A000100100001-3
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15. Step 4. Calculate the adjusting growth rate A(i, k) between the pair
of benchmark years containing the ycars i and k. In the sample problem, A(1,3)

is determined from

1/(3-1)
(8 (j, ik) X P(j) X Q(j,5))
]

1+A(1,3)=
(3 (j,ik) X P(j) X Q(j, 1))

ite[itse

]

When extrapolating beyond the last benchmark year or before the first bench-
mark year, compute the extrapolating growth rate betwcen the last two bench-

mark years and the first two benchmark years, respectively.

16. Step 5. Compute adjusted link relatives—R (i, k)—for cach pair of years
i and k in which year k is greater than or equal to year i. In the sample problem,

the adjusted link relative—R(1, 3)—linking years 1 and 3 is

R(L 3)=((1+a(1,5))/(1+r(1,3))51)) X r(1, 3)=1.449,

If the data are not complete for at least two years, we omit step 5 and set

r(i, k) =R(i, k).

17. Step 6. Compute an index of industrial output for each year spanncd
by the data on output. We compute the index—Y(t)—from a smoothing algo-
rithm. The algorithm minimizes the multiplicative error term between the ratio
of the valuc-added indexes and the adjusted link relatives, subject to the constraint
that the index equals the benchmark index for each benchmark year. For the
sample problem, the algorithm solves the constrained optimization problem of

selecting values for Y(k), k=1, . . ., 7, to minimize

(A
35 35 (log Y(K)—log Y(i)—log R(i,k))?
i= =i

subject to
log B(5)=log Y(5)
log B(1)=log Y(1)
Y(t)=0, t=1,2,...,7.
The solutions to this problem, namely the indexes Y(t), t=1, 2, . . . 7, are

solutions to a system of simultaneous cquations (see Table 3). Solving these
equations completes the Field method (for a program of the method, see Ap-

pendix B; for results for the sample problem, see Table 2).

Linear Interpolation Method

18. Step 1. Estimate the missing values in a sector’s time series of output
by linear interpolation. For sector 1 in the sample problem the years for which
the data are available—the node years—are years 1, 2, and 5. We connect the
nodes by line segments and estimate the missing observations as shown in the
chart. Algebraically, we estimate thc missing observation for year 3 in sector

1—Q(1, 3)—as

Q(1,3) = Q(1,2) + (1/(5-2)) X (Q(1,5) — Q(1,2)) = 120.

Approved For Release 2000/05/11 : CIA-RBP79-00928A000100100001-3



Approved For Release 2000/05/11 : CIA-RDP79-00928A000100100001-3

Table 3

Field Method Smoothing Algorithm for Sample Problem

s — —
12 -2 -2 -2 -2 -2 —2 10 log ¥,
-2 12 -2 -2 —-2 -2 -2 0 0 log Y.
-2 —2 12 -2 -2 -2 -2 0 0 log Y
—2 -2 -2 12 -2 —2 =2 0 0 log Y,
-2 —2 -2 -2 12 -2 -2 0 1 X log Y5
—2 —2 -2 -2 —-2 12 =2 0 0 log Ys
-2 -2 -2 -2 -2 -2 12 0 0 log Y-
1 0 0 0 0 0 000 A
| 0.0 0 0 1 0 O 0 Az

+ 2 (lOg R14 + log BQ4 + IOg R34 - 10g R45 - log R46 - log R4

log Bl
log By

— 2 (log Ryz + log Ry + log Ry + log Rys + log Ryg + log Ryz) |
+ 2 (log R12 - log R23 - log R24 - log R25 - log R26 - log R27)
+ 2 (log R13 + log Rzg - IOg R34 - log R35 - log Rgﬁ - log B37)

+ 2 (log 315 + log R25 + log R35 + log R45 - l()g R56 - log R57)

+ 2 (lOg R](; + IOg B26 + lOg P\33 + log R46 + IOg B56 - lOg Rm)
+ 2 (log R17 + log R27 + Iog R37 + log R47 + log R57 -+ log R67)

B

7)

19. Step 2. Compute an index of industrial output for each year spanned
by the data on output, by using the estimated quantity matrix Q(j, t). Table 4
contains the estimated quantity matrix Q(j,t) for the sample program. The

index—L(t)—for year 4 in the sample problem is

6
25 (P(j) X Q(41))

L(4)= X 100 = 173.7

2 (P() X Q(1L))
=

This completes the process (for a program of the method, see Appendix A;

for the method’s results for the sample problem, see Table 2).

Table 4

Estimated Hypothetical Data on Industrial Output and Unit Values of Output

{ndustrial Unit Value

Sectlor of Output 1961 1962 1963 1964 1965 1966
Ferrous metals 21 95 83 ~120! ~155 190 ~225
Fuels 17 118 177 236 295 354 324
[lectric power 87 23 ~28.75  ~34.5 ~40.25 16 ~51
Chemicals 43 47 56 65 75 84 94
L.umber 24 83 103 124 145 166 186
Building materials 4 503 402 477 ~603 729 804

! The superseript (~) denotes an estimated entry in the data matrix.
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Linear Interpolation Estimations

Q,t)

300 -
@® denotes an available data point

X denotes an interpolated value

250 |

200

150

100

50

Tests of the Three Methods

20. We first tested the KM, Field, and linear interpolation methods by se-
lecting a complete set of observations on Soviet GNP reported by sector of
origin, We deleted randomly 5% of the data and then applied each of the three
methods. By comparing the sum of squared errors in estimation produced by each
method, we ranked the methods, assigning the first rank to the method that
produced the smallest error in estimating the truk index of value added. We next
deleted 10% of the data and repeated the ranking. Then we deleted 15%, then
20%, 25%, and 30%. This sequence of deletions and rankings constituted one
cycle of our tests. After completing one cycle, we began another until we com-
pleted 60 tests (or 10 cycles) against the data.

21. In the 60 tests on the Soviet GNP data, the KM method could not be
applied in 24 cases, since these cases violated at least one of the assumptions
that KM made about data availability. Of the 36 times that the KM method
could be applied—and thus compared with the Field and linear interpolation
methods—the KM method performed best only twice. It ranked second 10 times,
and worst 24 times.

Approved For Release 2000/05/11 : CIA-RDP79-00928A000100100001-3
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22. The Field and linear interpolation methods could be compared on each
of the 60 tests against the Soviet GNP data. In these tests linear interpolation
ranked first 47 times, versus 11 firsts for the Field method and 2 firsts for XM
(see Table 5). In other words, linear interpolation performed best in 78% of
the times that it was tested against the two alternative methods.

23. Having completed 60 tests on the Soviet GNP data, we considered
another complete set of data—outputs by Soviet services industries—and ran
another 60 tests. We then ran 60 tests against each of three more complete data
bases (see Table 5). In total, we tested the methods 300 times. Linear interpo-
lation performed best 74% of its trials. The KM method performed worst in
65% of the times it was compared with the other two methods (see Table 6).

24. By changing the percentage of observations deleted, we did not change
the general result that linear interpolation performed better than the other two
methods. When 5% of the observations were deleted, the KM method ranked
first more often than the Field Method. At 10% sparsity, Field registered more
firsts than KM, and, at higher levels of sparsity, KM applied so seldom that we
could not establish for it a statistically significant rank (see Table 7).

Table 5

Ranks of Index Construction Methods in Tests on
Different Data Bases

Linear Kaplan-

Rank! Interpolation Field Moorsteen
Soviet GNP
{ 47 11 2
2 12 38 10
3 1 11 24
None 24
Soviet services
l 40 9 11
2 18 37 5
3 2 14 16
None 28
Soviet industry
1 47 13
2 13 42 5
3 5 25
None 30
Soviet crop
1 39 20 1
2 20 37 3
3 1 3 27
None 29
Soviet livestock
1 48 6 6
2 10 31 19
3 2 23 21
None 14

! First rank is assigned to the method that performs best.
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Table 6

Overall Ranks of Index
Construction Methods

Linear Kaplan-

Rank! Interpolation Field Moorsteen
1 221 59 20
2 73 185 42
3 ] 56 113
None 125

I First rank is assigned to the method that performs
best.

Table 7

Performance of Index Construction Methods with
Different Percentages of Observations Deleted

Linear Kaplan-

Rank! Interpolation Field Moorsteen
5% deleted
1 37 3 10
2 11 21 18
3 2 26 22
10% doleted
1 36 12 2
2 14 24 12
3 14 32
None 4
15% delcted
1 38 10 2
2 11 35 4
3 1 5 28
None 16
20% deleted
1 37 13
2 12 33 5
3 1 4 14
None 31
25% deleted
1 36 9 5
2 13 36 1
3 1 5 13
None 31
30% delcted N
1 37 12 "1
2 12 36 2
3 1 2 4
None 43

L First rank is assigned to the method that performs best.
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APPENDIX A

PROGRAMS TO COMPUTE INDEXES OF VALUE ADDED,
AND TO TEST THE INDEXES

1. The APL? program named MISSING computes the KM, Field, and linear
interpolation indexes (for a listing of this program and the subroutines it calls,
see Tables 8-18). When executed, the program calls for all the data it needs.
In response to the program’s call for a price vector, the uscr types in the list
of values added by the industrial scctors, beginning with the first sector. To satisfy
the program’s request for a quantities matrix, the user enters a table of industrial

outputs, in the form of Table 1 in this report.

9. The program MISSING1 does Monte Carlo tests of the three methods
(see Table 8). Given a complete set of observations on sectoral outputs, the
program deletes randomly a specified percentage of the observations, and then

applies the three methods.

® APL. stands for A Programming Language. For documentation, see L. Gilman and
A. Rose, APL: An Interactive Approach, second edition, John Wiley and Sons, Inc,, New York,

1974.
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1]
12]
3]
14
5]
|61
7]
18]
(9]
(101
[L11]
[12]
[13]
[14f
[15]
[16]
[17]
[18]
| 19]

Table 8

Program To Compute the Kaplan-Moorsteen, Field, and
Linear Interpolation Indexes

V MISSING| OV
MISSING;BY;BM;IM;EI;PBM;KM;FJ;QF;FKI;P;Q;N;M;A;
ALRM;B;BW;G;INT; VC;LRIVM;INVI;INV2;INV3:INV4
'ENTER THE PRICE VECTOR’

P—[

'ENTER THE QUANTITY MATRIX’

Qe D

BNCHMK

KAPMOOR

LINKREL

FIKLD

LININT1

LININT2

'BENCHMARK YEARS’:BY

—((pBY)=1)/L1

'BENCHMARK INDEXES’;BM

'INTERPOLATION INDEXES’;IM
'EXTRAPOLATION INDEXES’:E1
'PRE-BENCHMARK INDEXES’;PBM
"KAPLAN-MOORSTEEN INDEXES/ ;KM

L1FIELD INDEXES";FJ

'LINEAR INTERPOLATION INDEXES’;FKI
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Table 9

Program To Test the Kaplan-Moorsteen, Field, and
Linear Interpolation Indexes

V MISSINGI1[ OV

V  MISSINGL;INVL;INVZ;INV3;BY; BM;IM;EL; KM;FJ;QF; FKI;
P;Q;N;M;A;ALRM;B; BW;INT; INV4; VC;LRIVM; Z; X;8P; FKE;
FJE;EFKE;EFJE; KME; EFKME

(1] 'ENTER THE PRICE VECTOR'

[2] P01

(3] 'ENTER THE QUANTITY MATRIX’

[4] Z<0O

[5] NepP

[6] M« pZ[;1]

(7] 'ENTER THE NUMBER OF OBSERVATIONS TO BE
DELETED’

(8] Xe<0O

(9] SIMULATE

[10] QYD

[11] BNCHMK

[12) KAPMOOR

[13] LINKREL

[14] FIELD

[15] LININTI1

[16] LININT2

(17] ACTIND

[18] SQRER

[19] 'BENCIIMARK YEARS’;BY

200 —((pBY) =1L

[21 '"BENCHMARK INDEXES’;BM

[22 'KAPLAN-MOORSTEEN INDEXES’; KM

]
]
]
(23] L1/FIELD INDEXES’;FJ
]
]
I

[24 'LINEAR INTERPOLATION INDEXES’FKI
(25 'ACTUAL INDEX’;AI
126 —((eBY) <1)/1.2
[27] "KAPLAN-MOORSTEEN ERROR ;KME
[28] L2:FIELD ERROR’;FJE
[29] 'LINEAR INTERPOLATION ERROR’;FKE
[30] SP— (X + (MXN)) X100
[31] '"PERCENT SPARSITY’;SP
[32] G
v
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Table 10
Subroutine To Delete Observations from a Complete Matrix
VSIMULATE| OV

vV  SIMULATE;DR;DC;MC
ADELETE ELEMENTS IN QUANTITY MATRIX

|
12] YD,
13] MC 0
[4] LI:MCe—=MC+1
[5] - (MC>X)/0
|6] DR<?M
17] DCe?N
18] YDIDR;DC|«0
19| e an!

\%

Table 11
Subroutine to Compute the Actnal Indexes

V ACTIND|OIV
V. ACTIND;AIN;IZ

(1] ACOMPUTE ACTUAL INDEXES
12| Al—20
3] AIN <100
[4] 1Z+1
(5] LOOPIL:AI«<ALAIN
6] 1Ze-TZ+1
17] —(1Z2>M)/L2
(8] AIN—((+/PXPZIZ;]) + (+/PXPZ(IZ - 1);])) X AIN
19] -LOOPI
[10]  L2:>(((p(BY)) -0)=0)/L3
[11] Al (AY+ AI[BY[1]]) X 100
[12] -0
[13]  L3:Al«(AI+AIIM])Xx100
K]
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Table 12

Subroutine To Compute Benchmark Indexes and Growth Rates

V BNCHMK[O]V
BNCHMEK;AB;BN;MC;VA; VD; VB;INV;INP;INT;INT1;INT2;
INT3;IND;HA;HD;HB;PL;EIN; ES; 1Z;IR;1S;IX;IT
ADETERMINE BENCIIMARK YEARS

NP

M«<QJ;1]

BW<«0

BN «100

MC«0

A< 20

BM<« 0

BY«~ 0

LOOPI:MC«~MC+1

—-(MC>M)/0

VA<Q[MC;]

VD« ((VA +0)/ 2 gVA)

VB<VA[VD]

- ((N -(¢VB)) +#0)/LOOP!

BW«BW-+1

BY «BY,MC

A COMPUTE BENCHMARK INDEX
BN—((+H/(PXQIBYBWI]) = (+/(PXQ[BY(1];]))) X 100
BM<BM,BN

ACOMPUTE BENCHMARK GROWTH RATE
(2> pBM)/LOOPI1

AB—(BM[BW]+BM[(BW -1)])*x (1L +(BY[BW] -BY[(BW 1))
A<AAB

—-LOOP1

[9] -

[10]
[11]
[12]

Table 13

Subroutine To Compute Kaplan-Moorsteen Indexes

V KAPMOOR[ OV
KAPMOOR;IN;IW;IX;IT;IS;ZQ;ZY;BR;IR;IS;INV;HA;HD;HE;
HB;PL1Z;IN; B, KMI;INTLINT2;IND; INT3; ES; EIN; BX; EZ;
INP;PS;PBI;KMJ

ADETERMINE INTERPOLATION SERIES

- ((eBY)=1)/0

IW 0

IN <100

IX«0

IT<BY[1]

KMI <100

ZQ« L(BY[1|- 1)

ZY «7Q X0

KM«ZQ X0

KM<KMKMI

El< 0
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[13]
[14]
[15]
[16]
[17]
(18]
(191
{20]
[21]
[22]
[23]
[24]
[25]
(26
1271
28]
129]
{301
(311
132
[33]
[34]
1351
361
137
|38
{39
|40|
[41]

[42|
143]
(44
1451
[46]
147
[48]
149}
150}
[51]
(52|
(53|
[54]
[55]
1561
[571
158]
{59
[60]
[61]

Table 13

Subroutine To Compute Kaplan-Moorsteen Indexes
(Continued)

IN <100
Be 0
LOOP2:IW «IW +1
—~{(IW+1) > sBY)/LOOPS
BR«BY[(IW),IW--1]
IR0
[8<20
INV1« ¢ BR|2|
INV2« 2 (BRJ1]--1)
INV3«—(BR|2|) ¢0
INV4INV1 -INV3
INV—(INV4#0)/ 2 gINV4
LOOP3:IR«1R +1
— (IR = N)/LOOP4
HA<Q[INV;IR}
HD«—((HA #0)/ 2 pHA)
HB«HA[HD|
—(({pINV) -~ (pHB)) + 0)/LOOP3
IS<IS, IR
—LOOP3
ACOMPUTE INTERPOLATION INDEX
LOOP4:PI« P[IS|
1%« BR[1]
—(BR[1]>BY]|1])/1.30
L3L:INCe0x (2 (IZ 1))
IM«INC
IM«1M,IN
LOOPS:1Z 1%+ 1
—(1Z > BR|2))/LOOPS
V KAPMOOR| O42|V
IN—((+/PIXPQIIZ;IS]) + (+/PIXPQI(I1Z —1);IS])) X IN
IMeIM,IN
—LOOP5
ADETERMINE INTERP GROWTH RATES
LOOP6:BI—(IM[BRI2|] = IM|BR|1]}) * (1 + (BR[2] --BR{1]))
B<B BI
ADKETERMINE K--M INDEXES
IX<IX+1
LOOP7:IT«IT+1
KMIe((A[IX]) ~ (B[IX])) X (IM[IT]+ IM[(IT -1)]) X KML
KMeKM,KMI
- (IT = BR[2])/LOOP2
- LOOP7
ADKETERMINE EXTRAPOLATION SERIES
LOOP8:INT1« ¢ M
INT2« ¢ (IT - 1)
IND«M 0
IND[INT2|INT2
INT3<INTI IND
INT—(INT3+0)/ ¢ pINT3
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Table 13
Subroutine To Compute Kaplan-Moorsteen Indexes
(Continued)
[62] IR0
(63] ES« 20
[64] LOOP9:IR<IR+1
[65] - (IR > N)/LOOP10
[66] HA«Q[INT;IR]
(67] IID—((HA+0)/ ? gHA)
[68] OB« IIA[HD)]
[69]  —(((sINT) - (pHB)) +0)/LOOPY
[70] ES<ES, IR
[71] —-LOOP9
[72] ADETERMINE EXTRAPOLATING INDEX
(73] LOOPIL10:PI<P[ES]
[74] EIN«IM[BY[1]]
[75] El<EIEIN
[76] EIN «((+/PIX®Q[BY[BW[;ES]) ~ (+/PIX®¢Q[BY[1];ES])) Xx EIN
[77] IZ<BR|[2]
(78] El<EI,EIN
[79] LOOPIL:IZ«IZ+1
[80] - (1Z>M)/LOOP20
[81] EIN « ((+/PIX®PQIIZ;ES]) + (+/PIx®Q[(1Z —1);ES])) X EIN
[82] El<ELEIN
(83] —TLOOP11
V KAPMOOR[ O84]V
(84] ADETERMINE K--M INDEXES
[85] ADETERMINE EXTRAP GROWTH RATE
[86] LOOP20:BX«(EI[2]+EI[1]) % (1 -+ (BR[2] —BR[1]))
[87] 1Z<~BY[BW]
[88] BZ+2
[89] LOOP21:EZ+EZ-+1
[90] 1Z1Z+1
[91] —(1Z>M)/LOOP12
[92] KMI« ((A[IX]) +(BX)) X (EI[EZ] + EI[EZ --1]) x KMI
[93] KM«KM,KMI
(94] - LOOP21
(95] A DETERMINE PRE-BENCIHHMARK SERIES
[96] LOOPI12:INP« ?BYJ[1]
[97] IR0
[98] PS— 0
[99] 1Z«1

[100] LOOP13:TR«IR-1
[101]  —(IR=N)/LOOP14
[102]  HA«Q[INP:IR]
[108]  HD«—((HA#0)/ ¢ pIIA)
[104] HB«HA[HD]
[105]  —(INP = oIIB)/LOOP13
[106] PS<PS IR
[107] —LOOPI3
[108) ADETERMINE P—B INDEX
[109] LOOP14:PI« P[PS]

] PBI<100
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Table 13

Subroutine To Compute Kaplan-Moorsteen Indexes

(Continued)
[111] PBM«< 20
[112] LOOP1s:1Z«1Z+1
[113] PBM«PBM,PB1
[114] —(1Z> BY[L|)/LOOP16
115 PBL«((+/PIX®QIZ;PS|) + (+/P1 xQ[(IZ --1);PS])) X PBIL
[116] —LOOP15

[117] ACOMPUTE KM INDEX
I118] LOOP16:—(BY|1]=1)/0
[119] 111
[120] PBM—(PBM + PBM[BY[1]]) X 100
1121 BP<(PBMIBY[1]]+ PBM[1])) % (1 + (BY[1] - 1))
(122 K M.J « 100
[123] KMK« 20
[124] KMK«KMK KMJ
[125] LOOPI7: 1T« IT+1
1126| - (I'I'>BY[1))/LOOP18
VvV KAPMOOR| 0127V
1127 KMJe—((A[1]) = (BP)) X (PBM|I'l'l + PBM[(I'T - 1)]) X KMJ
1128] KMK—KMK, KMJ
[129] - LOOP17
[130] LOOP18:KMK«(KMK -+~ KMK[BY|1]])x100
[131] INJ— ¢ (BY|1]
[132] KM[INJ|« KMK
1133] -0
[134] L30:IN—KM|BY[1]|
11351 IN—((+/PIXPQIBY[IW[;IS)) + (+/PLX®Q[BY[1];I8])) X IN
[136] - 131

Table 14
Subroutine To Compuie the Link Relatives
YV LINKREL OV

vV LINKREL:ALRIL;IX;IW;ALRV;LRIV;1%;ALR;ZQ;ZY;LR1;LS;
IR;HA; HD;HB;PLRIX; RIZ; LR; LR2; LRJ;G

[} [X 0

12 171X

3] ALRV e« 20

4] W <0

5] LRIV« 20

6]  LOOP6:—>(IW =A)/LOOPS
171 IW e IW + 1

8] ~LOOP7

[0 ADETERMINE LR SERIES
10/ LOOPL:IXeIX+1

[11] +(1X > M)/LOOP5

[12] 121X

[13] ALR« 20
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155]
[56]
[57]
[58]
159
[60

]
]
[61]

Table 14

Subroutine To Compute the Link Relatives
(Continued)
7Qe 1 (IX 1)
ZY «ZQ X0
ALR<ZY
ALR<ALR,0
LRJ< 20
LRJ<ZY
LRJ«<LRJ,0
LOOP2:1Z«1Z+1
—(1Z > M)/LOOP1
LS« 0
IR0
LOOP3:IR<IR+1
—(IR > N)/LOOP4
HA«Q[IX,1Z;IR]
IID« ((HA+0)/ 2 pHA)
HB« HA[HD]
—(((p(1IB)) - 2) #0)/LOOP3
V LINKREL[O31]V
LS<LS,IR
—-LOOP3
ACOMPUTE LINK RELATIVIE
LOOP4:PI<P[LS]
RIX«(+/PIxPQIIX;LS])
RIZ—(+/PIX9PQ[IZ;L8])
LR<RIZ+RIX
LR2<®LR
LRJ<LRJ,LR2
—((p(BY)) £1)/LOOP10
ACOMPUTE ADJUSTED LINK RELATIVE
LOOP7: - (IW+1 > pA)/LOOPS
—~(1Z>BY[IW +1])/LOOP6
LOOPS:—(1Z > M)/LOOP1
—(IX =0)/LO0OP1
G (((+/(PILS)XPQUBY[(IW+1)]); L8])) + (+/(P[LS] X
PQIBY[IW]);LS]))) * (1 + (BY[(IW+1)] - BY[IW]))
ALRI @ (LR X (A[TW] +C) % (IZ -1X)))
ALR<ALR,ALRI1
—(1Z =M)/LOOP5
—[L.OOP2
LOOP5:ALRV<ALRV,ALR
IW1
- (((p(ALRV)) (M X M))= 0)/LOOP9
—-1.00P1
LOOP10: —(IZ <M)/LOOP2
LRIV<LRIV,LRJ
= (((p(LRIV)) - (M XM))= 0)/LOOP11
—1L0O0OP1
LOOPI1:LRIVM «(M,M) pLRIV
-0

LOOP9:ALRM «(M,M) pALRV
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Table 15
Subroutine To Compute the Field Index
YV FIELD[ OV

V. FIELDFC FD;ZXZ1,Z2YZQ;ZV,ZW; D:FP;FQ; F1;BW; D1; D3;
D2;C1;C2;C;FA;FB;FE;FF,FG;D4;FH;Z1;F1

(1] ZX< 2 (M 1)
2] Zle—(11)X0

3] ZX 717X

(4] ZY « (1 (M) - ZX

[5] Qe (M- 2)

16] LV —71,72Q

|71 IWe (M 1) -ZV
18] D20

19] FP—0

[10] FQ«0

[11] Fle 20

[12] BW 1

[13] - ((p(BY)) £1)/LOOPS

[14] A FORM D MATRIX AND C VECTOR
[(15]  LOOP7:Dl—((2(M))e.= 2(M))

[16] D3« ((2(M)°. = (M)
(17] D2 ((+/(2X(ZW)))xX D1) ~2x D3
(18] Cle{("2) X (ALRM))+. X (ZY)
[19] C2((2) X (@(ALRM))) +.X(ZY)

[20] CeCl1+C2

[21] A EXPAND C VECTOR
[22] LOOPL:FP«FP-+1

[23] -{(pBY) =0)/LOOPS

[24] C«C,ALRM[(BY[1]);(BY[(FP)])]
[25] —(FP 2 (¢(BY)))/LOOP2
[26] - LOOP1

[27] A EXPAND D MATRIX
(28]  LOOP2:FA+ ¢ (M—+(o(BY)))
[29] FB— 1M

V FIELD| [130|V

] FE« 20

1] FFe 20

2]  LOOP3:FQ«FQ+1

3 - (FQ > M)/LOOP5

4] - (FQ= (BY[(BW)]))/LOOP4
[35] - LOOP3

[36] LOOP4:FC«FBXO0

137] FD«FA X0

138] FC(FQ)] <1

[39] FD[(FQ)]«1

140] FE<FE ¥C

[41] FF<FF,FD

[42] - (BW = ($(BY)))/LOOP3
[43] BW«BW+ |

[44] -LOOP3

[45]  LOOP5:FG«(({p(BY)), M) oFE

[46] D4+ D2,|1](FG)

[47] FH—((p(BY)),(M+(p(BY)))) oFF
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Table 15
Subroutine To Compute the Field Index
(Continned)
(48] D« D4,[2](@(FH))
[49] L9:Zl<—(@D)+.X@C)
[50] Fl«Z1[ ¢ (M)]
[51] FJ« (100X ( * FI))
[52] - ((p(BY) - 0)=0)/L10
[53] -0
[54] L10:FJ«(FJ+FJ[M])x100
{585] -0
(56] LOOP6:ALRM«<LRIVM
(57] —LOOP7
(58] LOOP8:D«D2
159] - L9
A%
Table 16

Subroutine To Replace Missing Observations in a Data
Maitrix by Linear Interpolation

V LININTI{ O}V
V  LININT1;MC;VA;VD;MD;VE;ME; VF; ET;VI[;MF;VC

(1] ADETERMINE MISSING OBSERVATIONS
2] MC«0

(3 QF <20

14] QF<Q

[5] LOOP1:MC«MC+1

(6] —->(MC>N)/0

(7] VA<Q[;MC]

(8] VD—((VA+0)/ 2 oVA)

(9] —(M = oVD)/LOOP1

(10} MD<«0

[11] VE«—((VA=0)/ 2 pVA)

[12] ACOMPUTE REPLACEMENTS
[13] LOOP2:MD«MD+1

[14] —(MD > ¢VE)/LOOPI

(15] —(VE[MD] £1)/LOOP4

(16} —(VE[MD] = M)/L.OOPS

[17) ME«VE[MD]

[18] LOOP3:ME«ME+1

[19] —((ME > M))/LOOP2

[20] VF<MEeVE

[21] —(1=VF)/LOOP3

[22] QF[VE[MD];MC]«QF[(VE[MD] —1);MC]+(1 + (ME -

(VE[MD] 1)) X (QFIME;MC] —QF{(VE[MD] —1); MC])

[23] —(MD = pVE)/LOOP1
[24] —-LO0P2

[25] LOOP4:MF«VE[MD]
[26] ET« 0

(271 LOOP5:MF<«MF+1
(28] VH—MFeVE

[29] —(0=VH)/LOOP6

Approved For Release 2000/05/11 : CIA-RDR79-00928A000100100001-3



Approved For Release 2000/05/11 : CIA-RDP79-00928A000100100001-3

Table 16

Subroutine To Replace Missing Observations in a Data
Matrix by Linear Interpolation

(Continued)
130] - LOOP5
|31} LOOP6:ET«ET MF
[32] —(((pET) -2)= 0)/LOOPY
133 - LOOP5

(3] LOOP7Z:QF[VEIMD];MC|—QF[ET/1];MC] -({1 = (ET[2] -
K1) X (QF[ET[2]; MC] --QFIET[1]; MC]))

[35] - LOOP2

[36]  LOOP8:QF[VE[MD};MC]«QF[VE[MD] -1;MC]-+((QF [VE[MD]
[;MC| -QF]VE[MD] -2:MC)])

137] - LOOP2

Table 17
Subroutine To Compute the Linear Interpolation Index

V LININT2| |V
vV LININT2;K[;FK;FKJ;FKK

1] A COMPUTE LINEAR INTERPOLATION INDEX
12 KIe0
13] FKK« 20
(4] LOOPT: KT« KI =1
15] - (K1 > M)/LLOOP2
(6] FKI=((+/(PXQFIKL]) + (+/(PX QF[1;]))) X 100
[7] FKK«FKK FKJ
8] - LOOP1
(9] LOOP2: - (((p(BY)) —-0)=0)/L3
[10/ FKI—(FKK -+~ (FKK[BY[1]])) X 100
[11] —{)
(12|  1L3:FKI«—(FKK-=FKK|[M} X100
Y
Table 18

Subroutine To Compute the Sum of Squared Differences of the
Kaplan-Moorsteen, Field, and Linear Interpolation
Indexes from the Actual Index

V SQRER(Q|V
V  SQRER
[1] RCOMPUTE SQUARE ERROR AND EFFICIENCY
2] —((eBY) £ 1)/LP1
13] KME«(+/((KM — AL % 2))
[4] EFKME«1+KME
[5] LPLFJE« (+/((FJ —Al) % 2))
[6] EFJE«1+ FJE
[7] FKE«(+/((FKI--AI) % 2))
(8] EFKE«1+FKE
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