
































































































































































































[ ( ) m . )1..-1]
= 1- 1-8 - 9(1-8 EO,lE""n +

9(1_9)",-1 JjX(t,s)k(t,s)f(s) dt ds E"',n

E ([1-9(1-8)"'-lJ E + 9(1-8)",-1 JJX(t,s)k(t,s)f(s) dt ds)"',n 0,1

The desired bound on the covariance is obtained when it is shown that

0< D < 1 since We obtain the desired inequality

after noting that the product of 2 characteristic functions is either

zero or one as follows.

<J··.Jx(x ,y)X(x y)c (x y ... x)- n+m+A n+m n+t.! n n+", n+m+A' n+",-l' , 1

= D

<J... Jl.c ,tXt "y 'l, .. ·,xl)j* 'l(Y 'l,···,Xl)dX , ... dxl- n+" n m+" n+,,- n+m+,,- n+m+,,- n+m+".

= 1

which completes the proof for cases (ii) and (iii).
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We now turn to t\]e remaining case (i) _

If A. = 0, m:::?, then

= f--,f X(xn+m'Yn+m)X(Xn'Yn)f(Yn+m) [ek(Xn+m'Yn+m_l) +

e(l-8) k(x + ,Y + 2) +... + e(l-8)m-l' k(x ,y +1).n m n m... _- - n+m n

dy ... dx
l

,
n+m

by A3 and repeated applicatidna~A2.

= fffJ··· /f···f X(Xn+m'Yn+m)X(Xn'Yn)f(Yn+m)CelC(Xn+m'Yn+m_l) +

e(l-8) k(x + ,Y + 2) ... + e(1-8)m-2k (x ,Y +1) +n m n m- - n+m n

dy + 2 ... dy dx ... dxln m~ n n

= ffff··· ff···f x(xn+m'Yn+m)X(Xn'Yn)f(Yn+m) (ek(Xn+m'Yn+m_l)

.. e(l-8)k(x ,Y + 2) ... + e(1I.fJ)m-2 k(x ,Y 1)n+m n rn- n+m n+

_., 'Xl) 1[fey 1)' .. f(y l)f(y)n+m- n+ n

j (x ,Y l""'X1 )] dy dx dy ldy 2···dy dx ..• dxln n n- - n+m n+m n+m- n+m- n n
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[J J ( ) ( ,-..( ) ()m-2 ( ). . . ek x + e 1-8),,- x +. ··e 1-8 k x(n+m'Yn+m- l n+m'Yn+m-2 n+m'Yn+l

( m-l (+ l-e c x x) n+l n+m'Yn ' n ... ,Xl)) fry 1)'" fry +1)'n+m- n

dy l·.·dy 1] f(Y) j (X,y l""'Xl ) dydx dy dx •.. dxln+m- n+ n n n n- . n+m n+m n n

= JJJ!' .. J X(xn+m'Yn+m)X(Xn'Yn)f(Yn+m) (ejl(xn+m) + e(l-8)jl(Xn+m)

+ e(1-8)m-2 jl(x ) + (l-8)m-l c +l(X + ,Y ,x ... ,x
l

)}
n+m n n m n n

fry )j (x ,Y l""'Xl ) dy dx dy dx ..• dxln n n n- n+m n+m n n

= JJJJ ... J X(Xn+m'Yn+m)X(Xn'Yn)f(Yn+m) ((l-(l-8)m-ljl (Xn+m)

+ (l-8)m-l c +l(X ,Y , ••. ,x
l
)) f(y)j (x,y l""'Xl )}n n+m n n n n n-

dy dx dy dx • .. dx
n+m n+m n n 1

j (x,y l""'Xl ) dy + dx + dy dx .•• dxln n n- n m n m n n

J"* (y ,x ,y,x, .•. ,xl)dy dx dy dx .•. dxln+l n+m n+m n n n+m n+m n n

= [l_(l-8)m-l] E(za ) E(za ) + (l-8)m-l JJJJ ... J-- dx
,n+m ,n 1

= E(Za +) E(za ) + (1-8)m-1 UJJJ"' J --dxl - E(za +) E(za )],urn ,n ,nm ,n

The term multiplied by (l-e)m-l is shown not to exceed one in absolute

value by the argument used to approximate the corr.esponding term

(n -E E ) in the preceeding case s.
A,n A,n+m

This completes the proof.
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We next show that the variance of' Z~,N is dominated by a lineaT

function of ~ times (liN) for each A.

1 2
Theorem 2: Var(Z~,N) < if (5 + 2~ + e)

1 N
Proof: Var(z~ N) =2 Var( 2: z~ )

, W- n;;:;l ,n

1 N 2
= ,2 2: Var z~,n -I: ,2

N' n=l N'

N-l N-n
2: 2: Cdvariance(z; ;~, )

1 1 ,,-,n '''-,n+mn= m= .

N-n ~

)\ + I' Icov( In·
n=max(~,2)+1 )

N 2 N-l N-n
< ;1 r Var z, + ;- 2: I' ICov(z, ;z, )1
- f\. n "",n "-,n+mn=l ' - n=l m=l

1 N, 2 N-l {maximum(~,2)
::: '2 I' 1 + '2 I' 2: jCov(

N n=l N n=l m=l

1 2 N-l {M2 N-n }
< if +; n~~ m~l 1 + m~l (l-8)m-l

1 2 2 N-l l_(l-e)N-n
::: if + '2 (N' (~+2)) + 2 I' e

N W- n=l

< !. + 2( ~+2) 2
N-l

(!.)+ - 2:-N
N

2 e
N n=l

1 2(M2) 2 (N-l) 1
= -+ + if NN N e

<!.+ 2( ~+2) 2 (!.)
N + --N N e

1 2
5)- (2~ + - +

N $

We now repeat some definitions already given in the first chapter.
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Next we show the SM almost certainly converges to the integral of the

weighted generalization function over A.

Theorem 3: SM ~ fA h with probability one.

Proof: For each random variable X with finite mean, we abbreviate

X - E(X) *by X. Then

*Prob[ISM NI > E) =, *Probf\ (:l-M) ZO,N +
M

I
kl

E
< M+l)

::: Var ( (M-l)
2* ) (M+l)

zO,N E

M * M+l 2
+ I Var (Zic N) (-) ,

kl ' E

by Chebyshev's inequality.

=
2 M

(M+l) \'
L Var Zic,N

E kl

Applying the approximation of var(Zic,N) obtained in the preceeding

theorem gives
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S~~narizing this result so that we may easily refer to it we have

(*) 1
* I 1 1 4 2Probe SM N > E} ::: N 2" (M+l) (5+8")

, E

In particular we have for p ~ 1

C<' 1* 1
By the ratio test I prObf!SM' > --} <~, for each po Thus by the

M=l 2 P

Borel-Cantelli lemma, for each p

Thus

00

::: I Prob(n:=l
p=l

= 0

But this subset of
00

R , nO'

n=l

contains
O'

(x E R : *SM(X) does not tend to OJ.
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*This is clear because if SM(x) does not tend to zero, then there is

some p such that for all n, however large, there is some M>n

*
p

such that ISM(x) I > r})
*Thus SM --> 0, with probability one.

Finally, since lim E(SM) = JA h < '"
M

have SM --> J
A

h, with probability one.

we

We begin the study of the integral of the weighted generalization

function over a collection of sets by repeating some definitions given

in Chapter I.

For each natural number i we let A(i) be a measuteable sub-

set of H2 . We define

(i) f' (Xn+A,Yn ) E A(i)
z =A,n

0, otherwise

Z(i) 1
N ( i)

= I zA,N N n=l
A,n

S(i) =
n

ZO,N + I (ZA N-ZO N)M,N A=l ' ,

sri) S(i)
M M,2 l Ml

Clearly for each i, sri) --> J h with probability one.
M A In fact

the convergence is uniform in a sense made explicit in the next theorem.
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Theorem 4: For each E > 0, 5 > ° there is an integer M such that

Proof:

Prob [U~=l ([ ~(i), I > E) J
M,2

l
M!

N *(.)::: I Frob [I S 1, I > E}

i=l M,2'lYl:

N
< I ..l- -,L (M+l) 4 (5+ e~)
- '-1 22 1M'l- E 0

by the inequality, (*) developed in the preceeding theorem

1
M:

thus,

00 'I (i) J )Prob[U, II SM - ",hi >E 1
1= ~}'

A

Since the right hand side converges to zero as M tends to infinity it

is possible to find M sufficiently large so that the right hand side
o

is less than 5. That is,

m>M
o
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This is equiva lent to m > M ~>
o <E)).:5 1 - 0

We now consider the assertions made in the section on estimating

the integral of the generalization function. First we repeat the

relevant definitions given in Chapter I.

For A such that 1
B(A) ~ ffA f\Y) dx dy < 00 we define

° otherwise

w
ie,n,

1

feY )
n

if feY ) ~ °n

1
N

Wie,N N L wie,N
n~l

M

TM,N ~ WO,N(A) + L [Wie N(A) - Wo N(A)]
kl ' ,

In nearly all cases, the proofs which were presented in the study

the random variables z can be adapted in a mechanical fashion to
ie,n

give proofs of assertions about the w, .
",n

For example, we show that

for fixed ie, the random variables w are identically distributed.
ie,n

Theorem 5: For ie? 0, n ? 1, wie,n and are identically distri-

buted. Furthermore, the mean of wie 1 is finite and,

ie ie
~ [1-8(1-8) ] E(WO,l) + e(l-e) ffA k(x,y) dx dy.
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Proof: For each real a, define

(

I 1,

,It(x,y) ~ ~

la'
Then

(x,y) E A and· fty)::: a

otherwise

prob(w02 < a},

~ prob(wO,l ::: aJ

by the first chain of equations given in the proof of theorem 1 which

is modified by writing prob(W O,2::: a} for E(ZO,2)' *(Y2'x2 )

X(Y2'x2 ) and probrwO,l::: a} for E(ZO,l)'

for

Similarly, for n > 2, the substitutions ProblwO ::: a},n
for

E(z ), *(x ,y )
o,n n n

for X(x ,y )
n n

and Prob(wO 1 ::: aJ,
permits us to adapt the second chain of equations to give

prob(wo,n ::: a} ~ prob(wO,l ::: a}.

By the same trick we show that for

Prob(wle 1 ::: a}.,

Ie> 0, Prob(w, ::: a} ~
"',n

Now we compute the expectations. By AO, f is bounded and for

some real T, y ~ [-T,T] implies f(y) ~ 0. Furthermore, k is

bounded. It follows that jl is bounded since jl(x) ~ !k(x,y)f(y) dy

~ 1T k(x,y)f(y) dy ::: 1T k.f dy ~ k·f·2T < 00 where
-T -T

k ~ sup(k(x,y)1 (x,y) E R2 }, f ~ supff(y)1 y E R}. We use facts to

compute E(WO,l) and to show that it is finite.



Next we show E(wA 1) is finite for A > 1. To do so, we note,
that is bounded. In fact, since for each n, g an average of

n

numbers in the range of k and jl which are both bounded, we have

for n 2:. 1, Sup g < Sup k + Sup jl
n -

To keep the notation simple, we define

£ = Sup k + Sup jl + Sup f

Then, for A = 1

i B(A)
2 X(x2 ,Yl )

d(x
2

y
1

).,> = £ J f(y
1

)

2:.£1
X(x2 ,y

l
)

[J jt(yl ,x1 ) dx1 ] d(x2 ,yl )
f(Yl )

because the inner integral is equal to f(y
l

) ::: £.

X(x2 ,y
l

)
2:. J --f(y

1
) [J g2(x2'Yl)j~(Y1,xl) dxl ] d(x2 ,yl )

x(x2'Y~
= J f(y

l
) j2(x2 ,y1 ,xl ) d(x2 ,yl ,xl )
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Similarly, for A ~ 2,

00 ~ i E(A)

> £ J

X(XA+l,yl )
d(xA+l'Yl )

f(y
l

)

X(XA+l'Yl ) *
---rr~ [JjA(YA'XA", .X2,Yl ,xl ) d(yA,XA···x2 ,xl )]

d(XA+l'Yl )

~J
X(X,,+l'Yl )

f(y
l

)

Since E(WA 1) is finite for A ~ 1, the formal operations used,
to compute E(ZA,l) in the proof of theorem 1 are valid after

X(XA+l'Yl )

f(Yl ) is written in the place of X(XA+l,yl ). When this is

done, it is seen that E(w, ) ~ [1_8(1-e)A-l]E(Z 1) + 8(1-B)A-1JJAk (x,y) dx dy.
~,n 0,

The computation will not be repeated.

Corollary:

Next we show that second moments of distribution for each w,
"',n

are finite.
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Lemma 3: There is a real: constant V such that for all A~ 0,

2
E(wA 1) < Vo,

Proof: Since k and jl are both bounded, we may take £ greater

than both Sup k and Sup jlo It follows that for each A, £ will be

greater than Sup gAo

Then £ B(A) = £ f X(x,y) d(x,y) > f X(x,y) jl(x) d(x,y)
fly) - fly)

2
=

f X (x,y) j~(X,y) d(x,y)
f2(y)

2
= E(WO,l)

For A = 1, £ B(A) = £ f X(x,y)
fly)

d(x,y)

for A> 1, £ B(A)

£ f X(x,y) [fjl(X
i
·) dX

l
] d(x,y)

f(y)

£ f X(x,y) fly) jl(x
l

) d(x,y,x
l

)
i(y)

> f X(x,y) g2(x,y) fly) jl(x
l

) d(X,y,x
l

)
- i(y)

£ f X(x,y) d(x,y)
fly)

because the inner integral is just fey)

- 101 -
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~

f x(x,y)

f2(y)

2
~ E(w le 1),

Hence completing the proof.

Corollary: Sup [Var ('TIe,n) : Ie :::. 0, n :::. l} < 00 ,

Proof: Since 2
E (w, )

"',n
and E(w, )

"',n
are finite, so is

Var(w, )
"',n

and

Lemma 4: 2Let V ~ Sup E(W Ie 1)' then
Ie '

(i) if m :::. 2, then I COv(wo,n;wo,n+m)! < (l_e)m-l V

( ii) If m :::. 2, then I'cov(wl ;wl )1 s: (l-8)m V
,n ,n+m

( iii) if m> Ie :::. 2, then 1 Cov(w, ;w, +)1 < (l_e)m V
lI..,n lI..,n ill

Proof: The proof depends heavily upon arguments already presented in

detail in the proof of lemma 2. Lemma 3 shows that the iterating and

interchanging orders of integration of the integrals defining the

E(w.w ) is valid even though the w's need not be bounded since
A,n A,n+m

2 2 2O<E(w, ·w, ) <E(w, )E(w, )<00- lI..,n lI..,n+m - II..,D lI..,n+m
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Following lemma 2, we consider (ii) and (iii) first and write

E (Wow ) =A, n A, n+m, ,

A,-l .
'\' (l_e)l-l k(x )
L n+m+A,'Yn+m+A,-i

i=l

m

+ e L (l_e)i-l k(Xn+m+VYn+m+A,_i)
i=A,+1

+ (l-e) m cn+A,(xn+m+A"Yn+m+A,-l' ° ° ° ,Xl)}

A,-l
= e LA.+ e(l_e)A,-~ +

i=l l

Exploiting the similarity between these terms A.,B,C. and the
l l

corresponding terms in lemma 2 in a manner now familiar we obtain

A. = E(w 1) E(w, )
1 0, I\.,n

B = JJ X(t,s)k(t,s) dt ds E(w, ),,-,n
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Therefore E(w, 'w,) =
lI..,n+m A.,n

by theorem 5.

Thus 2
Cov(w, ;w, + ) = E(w, + ·w, )-E (w, 1)/I"n lI.,n m /lv,n ill lI..,n J:v,

The proof for these cases is completed by approximating the term D.

Since [X(x,y)/f(y)] need not be a bounded function on A the technique

used in lemma 2 will not work. Alternatively, we use the Cauchy-Schwartz

inequality in the form

for suitable functions a,b,p.
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~[X(Xn+)'!Yn)J
x ~ f(Y

n
) Cn+A.(Xn+mt),!Yn+A._l'··· ,Xl)

'j~+mtA.-l(Yn+mtA.-l'··· ,xl) d(Xn+m+A._l'··· , X
11

2 2
E(Wo,n+A.) E(WA.,n)

where the first integral is evaluated by successively integrating with

respect to each of Yn+m+A._l,xn+m+A._l'···'xn+A. excluding Yn+m to

obtain

The second integral is evaluated by successively integrating with respect

2E(w, ).
",n

Summarizing, we have

Vsup E(W~ 1) Vsup E(W~ )
A. ' A. ,n

= v
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Since

have also

°< Var (w ) = E(w~ ) _ E2 (w )
- ~,p .. ,P ~,p

for ~ ::. 0, p ::. 1, we

that is 0::: E(WO,l) E(W>..,n) ::: V. Combining this inequality with (*),

we have

°< ICov(w, i W, + )1 =- /\',n I\"n m

(l-8)m ID-E(WO,l)E(W>..,n)1

< (l-8)m V

which completes the proof for cases (ii) and (iii).

We now consider case (i). If m::. 2, then

E(w .w)
On+m On, ,

dYn+m ..• dxl

by a chain

X(Xn,yn)

f(y )
n

in lemma 2.

of equations which is

for

X(Xn+m,yn+m)
obtained by writing f( )'

Yn+m

in calculation E(zO + .zO ),n ill ,n
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It foUdws that I Cov(w
O

+ ;w
O

)1= (1-8)m-
11J"'f(--) dy + ••• dxl,n m ,n n m

-E(W
O

)E(wo)I, Since we have already shown that °< E(w
O

+) X,n+m ,n - ,n m

E(wo,n) ~ Y in the proof for cases (ii) and (iii), the proof will be

complete when we show that the integral, call it D, satisfies °< D < V,

Since D is clearly nonnegative the proof will be completed by showing

that D
2 ~ y2 as follows,

d(y ,x ,y, .• x
l
}

n+m n+m n JJ'* (y x Y x, ... ,xl )
n+In+m' n+m' n' n

J'* (y x ,Y ,x"" ,xl)

~
:+1 t}+m' n+m n n

~
X(Xn'Yn)]

X f(y )
n

j~+l(Yn+m,xn+m'Yn,xn"",xl)

d(Yn+m,xn+m'Yn ". x~
2

where the second integral is simplified by integrating with respect

to first y + and then x ,. nm n+m
2 2

Since E(wo,n+l) E(Wo,n) is no greater than
.2 2 2
V-- = [Sup E(W,- )] ,

'- ,n

we have °< D < V and the proof is complete,

- 107 -



Theorem 6: V 2
Var (TIe,N) < N in + e + 5),

2where V ~ sup E(W Ie 1) 0

Ie '

Proof: Define u, ~ w,~lv .A.,n f\"ll
Then the random variables u will

be non-negative, will have variances no larger than one and will

satisfy all the conditions on covariances given in lemma 2, The

argument given in theorem 2 uses only these facts, so we may repeat the

argument to obtain,

The proof is completed with the observation that

1 N
VariN I:

n~l

u, }
",n

Theorem 7:

where E ~

M

TM,N ~ JJA k(x,y) dx dy - EM'

(l_e)M [E(wl,l) - E(WO,l)]
e

in probability, as N --700,

M

Proof: E(TM,N) ~ E(WO,N) + I: [E(WIe N)
~l 'M

E(WO N)+ I: [E(WIe 1) - E(WO 1)] because
, ~l' ,

variables, each having mean w
le

l',

W
le

N is the average of random,

Thus
M Ie 1I: (1-8) - [JJAk(X,y) dx dy
~1

- E(WO,l)]' by theorem 5

~ J k
A
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Again, by theorem 5, the term in brackets is

Thus, for all N ~ 1, E(TM,N)

By theorem 6, Var(wA"N) tends to zero for A, = 0,1, ... ,M. There­

fore, by M + 1 applications of Chebyshev's ine~uality, TM N converges,
in probability.

We conclude this appendix by stating one additional theorem. It

will not be necessary to offer a proof since the results we have already

established permit us to appropriate each argument in the precisely

analogous theorem 3.

Theorem 8: TM,Ml --? ffAk(x,y) dx dy with probability one.
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In an experimental applicat ion, it is shmffi that the derived gene.·ralJzat:Lon func-
tions can be used to predict the observed. distribution of responses and cond:i.t iona1
distribution of responses with great accu.racy. The method.s were used to st.udy the
form of the generalization function in the probability learning f'xperiment and the
relationship between a subject's generalization funct i.on and his dist,rJbution of
re inf'orcement s. In general it was observed that ( 1) each generalization fu.nction
k(x,y) could be expressed as a product of a function of li: times a function of
(x-y) • (2) the graph of each function of x appeared to have roughly the same
shape as that for the reinforcement density .. (3) each function of x-y was
essentially bimodal with a minimum near zero. A simple ( discrIminatlon) theory is
proposed to account for these facts.

DO I~~~~' 1473 UNCLASSIFIED
Security Classification



learning
probability leaTning
generalization function
swearing funet ion
generalization
contj.nuQus model
linear model
learning model
convergence
estimation

!--.__...., ._. --l.__"-

INSTRUCTIONS

1. ORIGiNATING ACTIVITY: Enter the name and address
of the contractor, subcontractor, grantee, Department of De­
fense activity or othe-r organization (corporate Buthor) issuing
the report.

2a. REPORT SECURiTY CLASSIFICATION: Enter the oveI'­
aU secut'ity classi.fication of the report. Indicate whether
"Restricted Data" is included. Maddng is to be in accord­
lU1ce with appropriate security regulations.

2b. GROUP: Automatic downgrading is specified in DoD Di~

rectlve 5200.10 and Armed Forces Industrial Manual. Enter
the group number. Also, when a.pplicable, show that optional
markings have been used. for Group 3 and Group 4 'as author~

ized.

3. REPORT TITLE: Enter the completE! report title in all
capital letters. Titles in all cases should be unclassified.
If a meaningful title cannot be selected without c1assificElR
tian, snow title classification in all capitals in parenthesis
immediately following the title.

4. DESCRIPTIVE NOTES: If appropriate, enter the type of
report, e. g., interim. progress, summary. annual, or final.
Give the inclusive dates when a specific reporting period is
covered. '

5. AUTHOR(S): Enter the name(s) of author(s) as shown on
or in the report. Enter tast O,.Elme, first name. middle initial.
If military, show rank and branch of service. The name of
the principal ...nthor it> an absolute minimum requirement:.

6. REPORT DATE: Enter the date of the report as day,
month, year; or month, year. If more than one date appears
on the I"eport. use date of publication.

7a. TOTAL NUMBER OF PAGES: The total page count
should follow normal pagination procedures. i. e., enter the
number of pages cOlltaining information.

7b. NUMBER OF HEFERENCES: Enter the total number of
references cited in the report.

8a. CONTRACT OR GRANT NUMBER: If appropriate, enter
the applicable number of the contract or grant under which
the report was written.

8b, Sc, & ad. PH:OJECT NUMBER: Enter the appropriate
military department identification, such as project number,
subproject number, system numbers, task number, etc.

9a. ORIGINATOR'S REPORT NUMBER(S): Enter the offi~

cial report 'number by which the document wilt be identified
and controlled by the originating ac~ivity. This number must
be unique t<:J this report.

9b. OTHER REPORT NUMBER(S): Ii the report has been
assigned any other report numbers (either by the originator
or by the sponsor). also enter this number(s).

10. AVAILABILITY/LIMITATION NOTICES: Enter any !im­
itations 01'1 further dissemination of the report, other than those

..

UNCLASSIF'IED

___._.~, --J!

"--•.._._-----_.._.•._._.._--
(5) "AU distribution of this report is contl'-olled. Qual~

Hied DOC users shAll t'eque~t through

(4) liU. S. m.ilitary agenciEls may obt.ain copies of this
report directly from nDc. Other qualified usenJ
shaH request through

imposed by security classification, Ilsing standard statements
such as:

(1) "Qualified requesters may obtain copies of thia
report from ODe."

(2) "Foreign announcement and dissemination of t.his
report by DOC is not authorized."

(3) "u. S. Government agencies may obtain copies of
this report directl y from DOC. Other qualified DDe
users shall I'equest through

If the report has been furnished to the Offlce of Technlcf<.l
Services, Department of Commcrcu, for snle to the public, indi­
cate this fact and enter the price, if known.

11. SUPPLEMENTARY NOTES: Use for additional eJtphlOf!.R
tory notes.

12. SPONSORING MILITARY ACTIV1.TY: En! \~)" the name; of
the departmental project office or 1nboratory ~;pQm:)Qring (puy"
ing (or) the HJsearch and d~~velopment. Include "dl.hesa.

13. ABSTRACT: Enter an abl:;trBct ~(iyi,ilg II lni'::f Brld fe.ctull.l
summElry of the document indlcativ(~ of the r0port, even thoutth
it may also sppoar E:lsewhere jj1 HH~ b()('!'1 I)f tlw tedmjce.l rt~"

port. If additional SpfWC 13 n~qui-l"ed, I:l ;:.:ontintJ,'ltioJ1 [;hc'ct ~lhRU
be attach.~d.

It is highly desirable thut th(~ abF,lnlct of ,; h:m sHied reports
be unclassified. Each paragraph. of til,·, nbstrw',: ClhrJ!1 llnd with
an indication of the, military secllrity c In!ISificotiotl of th~ in"
formation in the puragruph, repT"~i'.i;nted !!is (1'~'}' (S), (e), Dr (U).

There is no limitation on lJl(~ ll.'nglb of Ow (lh:~truct. How"
ever, the s1Jggest,:~d l~mgth is frOM 150 UJ 22:; "/Ol\1u.

1

14. KEY WORDS: Key words ure technically meaningful terms.
or short phrases thet characterize e. report 1\l1d may be llsed as
index entries (or cataloging the re.porL Key words must be
selected 50 that 110 security classification i~l f·cquired. Id~nti-

fiers, such as equipment model dl~siW'atlon, trade name, military
project code name, geographic location, may he uBcd AS key
words but will be followed by an indication <}f h.·chnical con"
text. The ae.signment of links. rale~l. and wcighhl is optional.

1473 <BACK)FORM
1 JAN 6.<1DO

Security Classification


