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In many statistical applications an interval is needed that will

contain the values of all J future observations with some pre-

assigned probability. For example, suppose twenty rockets have been

fired in a test program and three have failed. If two more test pro-

grams are to be conducted, an interval that will, with probability

1-a , contain the maximum number of failures in either of the two

programs is called an a confidence level prediction interval.

In this thesis a general procedure is given for predicting future

observations when there is one unknown parameter and other condi-

tions are satisfied. The normal and the gamma distributions are used

as examples to illustrate the procedure in the continuous case. It is

shown that Poisson random variables can be predicted using the nega-

tive multinomial distribution. Tables of negative multinomial

probabilities are provided and approximation procedures are suggested.

It is also shown that negative binomial random variables can be



predicted using the multivariate beta negative binomial and binomial

random variables can be predicted using the multivariate negative

hypergeometric distribution.

The prediction intervals given in this thesis can also be used

for simultaneous hypothesis testing for the Poisson, negative binomial

and binomial distributions.
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STATISTICAL PREDICTION INTERVALS

I. INTRODUCTION

This thesis is concerned with the development of statistical

prediction intervals for well known distributions. A statistical predic-

tion interval is defined as a random interval that depends on past

samples and that will contain all of a given number of future observa-

tions with a specified probability.

Statistical prediction intervals are frequently confused with other

types of intervals. In order to draw a distinction, one prediction

problem will be viewed in three different ways. In the first case there

is enough data to assume that the distribution of the future samples is

known. In the second, a tolerance interval is described and in the

third a statistical prediction interval is described.

Suppose telephone switchboard operators have recorded the num-

ber of incoming telephone calls at a factory each working day for the

past year. Assume the number of calls follows a Poisson distribution

with mean X and let x be the average number of incoming calls

each day. If the variance of x is small, then x is very close to

X with probability near one. An interval that would contain the num-

ber of incoming calls for 95% of the future days could easily be calcu-

lated by substituting x for X. The fact that x is only an estimate

of X would not appreciably affect the results.
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Often there is not enough data to assume the parameter is essen-

tially known. If records on incoming calls have only been kept for the

past ten days then an interval that contains 95% or more of the number

of future incoming calls per day with 90% certainty is called a toler-

ance interval.

In many cases only the next few events or observations are of

interest. For example suppose the ten days of records on incoming

telephone calls must be used to find an interval that will, with proba-

bility .95, contain the number of incoming calls for each of the next

five days. An interval like the one just described contains the value

of a fixed number of future observations with a specified probability

and is known as a prediction interval.

This thesis considers the following prediction interval problem.

Suppose X 1' X 2' ...
'
XI' Y1 ,Y2 ,..., YJ , are independent observa-

tions from a family of distributions with one common unknown param-

eter. It will be assumed that the sum of the random variables is

sufficient for the one unknown parameter and certain other conditions

are satisfied. If Xi, X2, , XI are observed before

yl, Y2, ., yj then how can XI, X2, , XI be used to find a pre-

diction region for Y1, Y2, , Yj? Specific distributions considered

are the Poisson, the negative and positive binomial, the normal with

known variance and the gamma distribution with an unknown scale

parameter.
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Considering the importance of prediction intervals, surprisingly

little work has been done until recently. Several authors such as

Aitchison and Sculthorpe (1965), Chew (1968), Faulkenberry (1972),

Fisher (1956), Hahn (1969, 1970), Hewett (1968), Nelson (1970a,

1970b), Shah (1969), Thatcher (1964), and Weiss (1955) have given

solutions for specific distributions or suggested methods for finding

prediction intervals. Hahn and Nelson (1972) have recently surveyed

the literature and provided an excellent summary. Hora and Bueler

(1967) have discussed the uses of fiducial theory for prediction.

The work in this thesis is based on the paper by Weiss (1955)

and extensions by Faulkenberry (1972).
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II. GENERAL PREDICTION RESULTS

A. The Problem

Prediction intervals are similar to confidence intervals in that

the probability statements are valid only before the data are taken.

Suppose X1, X2, , XI is a random sample from a normal distribu-

tion with mean 11 and known variance 1. Before the data are taken

a probability statement of the form below is valid.

where

P[P. < + Z1 /NiT] = 1 - a

and Z1 -a is the 1-a percentage point of the standard normal

distribution. However after the data are taken p. is either above or

below the fixed value x + Z 1-a al. The probability statement is no

longer valid and the 1 -a is referred to as a confidence level. The

same type of statements are given for prediction intervals. The

probability statements associated with prediction intervals are only

valid in the usual probability sense before sampling. Like the confi-

dence interval, the prediction interval, in the long run, will only fail

to give correct results 100a percent of the time.
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To clarify the type of statements to be made, consider a special

case. Suppose X and Y are independent identically distributed

random variables. The independence implies

P[Y < K/X = x] = P[Y < K]. In this context knowing x gives no

information about possible values of Y. However suppose there

exists a function ha (X) such that the joint probability statement of

the form P[Y < ha(X)] = 1-a holds. In repeated sampling with X =x

and Y = y, y will be in the interval ( -00,ha (x)] 100(1-a) percent

of the time. Therefore, having observed X = x a 1-a confidence

level would be associated with (-00,h
a

(x)] as a prediction interval

for Y. As with the confidence interval, strict probability statements

would be valid only before the data are taken, but the statement would

be meaningful after X = x has been observed. For any given value

of the unknown parameter in the joint distribution of X and Y

there may be many functions ha(X) such that P[Y < ha(X)] = 1 -a .

It will be shown that in some special cases there is one function

h
a
(X) that works for all parameter values.

Definition 1. Let X and Y be random variables and sup-

pose there exists a family of functions ha(x) such that

P[Y < ha(X)] = 1-a . If for an observed x, there exists a unique a

such that ha ,(x) = K, then the predictive probability that Y < K

having observed X = x is defined to be 1-a' and denoted by
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P[Y < K; x] =

In Section IIB, the family of functions ha(x) with the required

properties will be constructed.

If X and Y come from a discrete distribution and the func-

tion ha(x) exists then there may not be a value K such that

P[Y < K; x] = 1 -a for some specified a . In this case K will be

viewed as a random variable taking on one of two consecutive

values. For example, if X and Y are independent identically

distributed Poisson random variables, then it will be shown that

P[Y < 7; X = 3] = . 9281 and P[Y < 81X = 3] = . 9673. If a statement

of the form P[Y < K. 95; X = 3] = . 95 is required then K must

be a random variable of the form

K.
95

with probability .4413

with probability .5587 .

The notation used for K
95

will be 7. 5587.

In the discrete case, the function ha(x) will be a random

variable for each observed x. This leads to the following definition.

Definition 2. A random function, g(Z), is a function of Z

and is a random variable for each observed value of Z = z.

If it is possible for each x and a (0 < a < 1) to find a value

K such that P[Y < K; x] = 1 -a then a predictive cummulative
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distribution function (cdf) exists for each x. The notation used for

the cdf will be F(y;x). If the corresponding density function exists,

it will be referenced using f(y;x). If several previous observations
I

have been taken say Xi, X2, , XI and X = X. is sufficient

i=1
for the unknown parameter then the notation and concepts just

described above remain unchanged except X is the sum of I

observations rather than one observation.

Before developing a solution, a final comment is in order. Sup-

pose h(X) is found such that PLY < h (X)] = 1-a and when X
a

and Y are observed, y > ha(x). Then either an event with proba-

bility at most a has occurred or one of the assumptions has been

violated. If X and Y are independent and from the same family

of distributions, then the assumption violated would be that the unknown

parameter for X is the same as the unknown parameter for Y. It

follows that prediction intervals can be used for hypothesis testing.

For example suppose X, Y1, and Y2 are Poisson distributed with

parameters X respectively. A prediction interval
X,

XY and X
1 Y2

of the form [0 < Yi < K, 0 < Y2 < K] could be used to test the

hypothesis H: X = X
Y

= X
Y2

vs . A: X < X or X
1

X
< X

Y
.

X Y
1 2

Multivariate prediction intervals can be used to test simultaneous

hypothesis about unknown parameters.
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B. The Theory

Suppose that the random variables X , X ... , X
1 2' I'

Y1, Y2, ..., YJ are independent from a joint distribution with one

unknown parameter and the sum of the observations is sufficient for

the parameter. Let X = 2 X., Y Y, and T = X + Y. Then

i =1 j=1
X is sufficient for the distribution of X1, X2, .. , XI, Y is suffi-

cient for Y1, Y2, ,YJ, and T is sufficient for the joint distri-

bution of X and Y.

The random variable T has a probability distribution with an

unknown parameter. The distributions to be considered will be

restricted to those whose sets of positive measure do not depend on the

unknown parameter. In this way, the statement "for almost all t"

will refer to any distribution of T, irrespective of the unknown

parameter.

The problem is then to find the family of functions ha(x) such

that P[Y < ha(X)] = 1-a and such that for each K in the sample

space of Y, there exists a unique a such that ha(x) = K. This

will be done by first constructing a (random) function ka(t) such that

P[Y < ka(T)] = 1-a . Theorem 1 below shows it is possible to construct

such a function.

Theorem I. Suppose X and Y are independent random
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variables with a joint distribution with one unknown parameter and the

sum of the observations, T = X + Y, is sufficient for the param-

eter. If the joint distribution of X and Y is continuous then

ka(t), a function of t, can be constructed such that

(1) P[Y < ka(T)] = 1 -a.

If the joint distribution of X and Y is discrete then a ran-

dom function ka(t) of t can be constructed such that (1) holds.

Proof: Since T is sufficient, the distribution of Y given

T has no unknown parameters. It is then possible for each t to

find Kt (a random variable as described in the previous section in

the discrete case) such that P(Y < Kt
IT = t) = 1-a . Let ka(t) = Kt

for each t and let

Then

That is

()(Y, T) =
1 if Y < k (T)

0 if Y > ka(T) .

P[Y < ka(T)] = E[I)(Y, T)] = E[E(4)(Y, T) /T=t)]

= E[P[Y < ka(T)/T=t)]] = E(1-a) = 1-a.

P[Y < ka(Tn = 1-a.

Under conditions to be given, the set of y in the interval
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( )--00,h(t)] maps onto an interval (-co,h x ] and it is possible to find
a a(

the a value )alueassociated with the interval (-00,h x ]. Let
a(

ga(t) = t-ka(t). In the continuous case, a sufficient condition is that

ga(t) is a strictly increasing function. In the discrete case, a suffi-

cient condition is for ga(t) to be a stochastically strictly increasing

random function.

Definition 3. A function ga(t) is said to be stochastically

strictly increasing if for almost all t1 < t2,

P[ga(ti) < x0] >P[ga(t2) < x0] whenever P[ga(t.) < x
0

] 0 or

Piga(t2) < xo] 1.

Theorem 2. Let ga(t) = t - ka(t). If ga(t) is a strictly

increasing function of t when the distributions of X and Y are

continuous or a stochastically strictly increasing random function of

t when the distributions of X and Y are discrete then

P[Y < K; x] = P[Y < K/T = x+K] = 1-a .

Proof: First consider the continuous case. In Theorem 1 a

function of ka(t) was constructed for each a between zero and one.

It is possible to choose a by selecting the value of ga( ) say

ga(t) = x provided that there is some a corresponding to the choice.

The value of a is uniquely chosen if 0 < a < 1, as will be shown.

For each fixed t,
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1-a = p[y < ka(T) /T = t] = P[Y < ka(X+Y) /X+Y = t]

= P[X > X+Y - ka(X+Y) /X+Y = t] = P[X > g(T) /T = t].

Since the distribution of X given T = t is free of unknown param-

eters, assigning ga(to) = x0 implies 1-a = P[X > xo /T = to] and

therefore a unique a can be calculated.

The fact that ga(t) is strictly increasing implies that if
-1

ga(t) = x then there is only one value of x such that ga (x) = t.

Let ta(x) = ga (x) where ta(x) is defined for all x for which a

value t exists such that ga(t) = x. Then

So

P[X > ga(T)] = P[ga1(X) > T] = P[t(X) > T]

P[Y < ka(T)](T)] = P[Y < ka
(X+Y)] = P[X > X+Y - ka(X+Y)]

= P[X > T - ka(T)] = P[X > ga(T)] = P[ta(X) > T]

= P[X+Y < ta(X)] = P[Y < ta(X)-X] = P[Y < ta(x)-x; x].

The fact that ga(t) is increasing makes it possible for the

equality, P[Y < ta(X)-X] = P[Y < tax) -x; x] to hold. For if ga(t)

were not monotone, ta(x) would not be monotone and the set of values

of t such that t < t a(x) would not necessarily be an interval. This

means that the set of y where y < t(x)-x would not necessarily be

an interval. Therefore the equality would not necessarily hold.
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However, since ga(t) is strictly increasing,

P[Y. < k (T)] = P[Y < t (x)-x; x] and the function h (x) can be
a a a

defined as h (x) = t (x)-x.
a a

A value of a will now be selected by setting ga(t) = x + K.

Since ga(t) = t - ka(t), ga(t) = x + K implies that ka(x+K) = K,

ta (x) = x + K and ha(x) = K.

The proof of the theorem in the continuous case now follows in

a few short steps.

P[Y < K/T = x+K] = P[Y < k (x+K) /T=x+K] = P[Y < k (T)]
a

= P[Y < ta(x)-x; x] = PLY < ha(x); x]

= P[Y < K; x]

In the discrete case, for each fixed t, ga(t) is a random

variable, so that it is not clear what would be meant by g-1
a

(x). How-

ever, it is possible to define a random function ta(x) which plays a

role similar to that played by g
-1(x) in the continuous case. Once

ta(x) is defined the proof follows a similar line to that of the continu-

ous case.

Note

1-a = P[ga(T) < X/T=t] = P[ga(t) < x]P[X =x/T =t] .

t x

Then t
a
(x) can be defined by Pit (x) < t] = P[g(t) < x] which gives

a
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P[X >ga(T)] = P[x > ga(t)]P[X = x/T = t]P[T=t]

= P[ta(x) > t]P[X=x/T=t]P[T=t] = P[ta(X)>T] .

t x

It is possible to find the probability distribution associated with

ta(x). First choose x and t1 and let to be the largest value of

t such that t0 < t1. Since ga(t) is stochastically strictly increas-

ing,

P[ta(x) > t1] = P[ga(ti) < x] < P[ga(to) < x] = P[ta(x) > t0] .

Therefore

P[ta(x) = to] = P[tia(x) > t0] - P[ta(x) > t1] > 0 .

This result implies tax) is a random function and (-00, ta(X)-X] is

a random interval.

Define ha(x) = ta(x) x and note that

{(x, y); y < ka(x+y)} = {(x, y); y < ha(x)} .

Then choose a by selecting ka such that P[ka(x0+K) = K] = 1.

This implies that P[ha(xo) = K] = 1. For the chosen a, the

equalities below prove the theorem in the discrete case.



P[Y < K/T = x
o

+K] = P[Y < ka(xo+K) /T = x0 +K] = P[Y < ka(T)]

P[ga(T) < = P[ta(X) > T]

P[X+Y < ta(X)] = PLY < ta(X)-X]

= P[Y < hci(X)] = P[Y < ha(xo); x0]

P[Y < K; x0]

14

This proves the theorem and provides a method of finding

P[Y < K; x] by using the distribution of Y given T = x + K to

find 1-a . It should be pointed out that choosing the value of ga or

ka
at a point does not constrain the form of the function.

C. Special Classes of Distributions

Showing that the (random) function ga(t) is (stochastically)

strictly increasing when the other conditions for Theorem 2 are

satisfied is not always easy. Three cases will be considered and

examples of each will be given.

1. Conditional Location Parameter Families

Theorem 3. Suppose the conditions for Theorem 1 are satisfied

and let Fxit(x) be the conditional cdf of X given t. Then

a) if /(t) is a location parameter for the distribution of X

given t, (Fx1t(x) = F(x-.Q (t)) where f (t) is a strictly
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increasing function of t for almost all t

b) and in the continuous case if for every K1 and K2 such that

F(K
1)

1 1 and F(K2) 0, K
1

< K
2

implies F(K 1) < F(K2),

c) then ga(t) is a (stochastically) strictly increasing (random)

function of t.

In addition

d) if I '(t) is a location parameter for the distribution of Y

given t where I '(t) is a strictly increasing function of t

for almost all t,

e) then P[Y < K; x] = G(K-I '(x +K)) where G( ) is the cdf of

Y - '(t).

Before Theorem 3 is proved it should be noted that Theorem 5

below is similar. The main difference is that Theorem 5 assumes

1(0 and I '(t) are scale parameters. The proofs for both these

theorems are essentially the same so Theorem 3 will be proved for the

discrete case and Theorem 5 will be proven for the continuous case.

Proof for the Discrete Case: 1) 1 - r a( t)]
X I

t[ga.(t)] = Fy t[k

for almost all t. To prove this statement let the density function for

X given t be fx t(x) and for Y given t be

fy I t(y) = fx t(t-y) Then a change of variable gives
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fx
I t(x)

=
fY I t(Y)

ya(t) < x < oo -00 <y < ka(t)

1 FXIt(ga(t)) = Fy t(ka(t))

16

Since ka(t) is a random variable, FYIt (k
a
(t)) would also be a ran-

dom variable. But to avoid introducing additional notation,

Fyit(ka(t)) will be taken as the expected value. That is, suppose

Then

a with probability p
ka(t) ={

a+1 with probability 1-p .

F
Y1 t a

[k (t)] = fY I t(Y)
-00 < y < ka(t) -0O

fYlt(
y)

< y < a

+ (1- p)fyit(a+1)

2) F_I, [k (t1)] = F.1, [k...(t2)] for almost all t1 and t 2.1
1H. a I 1[2 u

This follows since ka( ) is defined so that P[Ir < ka(t) I T = t] = 1-a

for almost all t.

3) Combining 1) and 2) gives

1 F.vh. [gu ( t1)] = FYItI[kat1)] = F,1, [kat2)] = 1 Fxi
2
[gat2)]
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4) For almost all t1 and t
2

such that t
1

< t
2

F [g (t
1
)] > F

X1t 2{g a
(t1)] . Since 1(t) is a location parameter,

Xit a
1

FX1t
1
[ga(t1)] F[ga(t1)-1(t1)] and F

X 1 t2
[g

a
(t

1
= F[ga(td (t2)]

Let f(x) be the density function corresponding to F( ) .

The expression ga(td-i(ti) and ga(ti)-/(tz) need clarifica-

tion. For 0 < p < 1

so that

Then

and

with probability
ga(ti) =

a+1 with probability 1-p

ga(ti)-1(t2)
a -Q(t2) with probability

a -4 (t 2)+1 with probability 1-p

F [g (t
1
)] = F[ga(ti)-.e(t2)]X1ta

f(x) + (1-p) X f(x)

-co < x < a-I (t 2) (t ) < x < a-i (t 2)+1

F)(it, [ga(t1)] = F[gpi)--/n(ti

-00 < x < a -4 (t )
1

f(x) + (l-p)f(a-i(t1)+1) = a > 0.
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Note that the point a-1(ti)+1 has positive probability since it is a

translation of the point "a+1" which has positive probability with

respect to the distribution of X given T = t
1.

Recall that I (t) is

a strictly increasing function of t so that a-/ (t2)+1 < (t
1
)+1.

Therefore the probability at a-f (t
1

)+1 is not included in the

probability summed to get F(ga(ti) (t2)). The probability at

a-11 (t)+ 1 is included at least in part [(1-p) > 0] when finding

F[ga(ti )-.2 (ti )]. Therefore

FXt [ga(t1)] "X1t [ga(t2)]
1 2

5) Item 3) implies 1 F
X I t

[g
a
(t

1
)] = 1 - FX1t2[g

a
(t

2
)] and

1

item 4) implies 1 - FXI t
[ga(t

1
)] < 1 - Fx1t2[ (t

1
)] . Therefore

1

ga(ti) < ga(t2) when t
1

< t
2

for almost all t
1

and t
2

and
ga( )

is a stochastically strictly increasing function of t.

To show part d) note the condition that ga(t) is strictly increas-

ing gives the condition needed to use Theorem 2. So

P[Y < K; x] = P[Y < K T = x+K] = Y T=x +K[K1 G[K-i (x+K)].

Corollary 1. If 11 '(t) = bt, b > 0, is a location parameter for

the distribution of Y given t, then for some a, ka(t) = a + bt.

Proof: Choose t. > 0 and let FY t [ ] be the cdf for the



distribution of Y given T = t. Then

Fy t[ka(t)] = G[ka(t)--1 '(t)] = G[kc(t)+1 I(A )-11(46)-4 '(t)]

T=t+A[ka(t)+-e '(n)] = 1 - a .= G[kci(t)+1'(h)-1/ '(t+,6)] = F

But

FYI jka(t)] = FY T,t+L[ka(t+6,)]

so

T=t+A[ka(t)+1 '(h)] FYI T=t+A[ka""

19

Then ka 1(t)+ I(L) = ka(t+.6). But /(L) = lots, where b > 0 so

ka(0) + 13,6 = ka(A ). Letting a = ka(0) gives ka(t) = a + bt.

2. Example: The Normal Distribution

Suppose Xi, X2, , XI, Yi, Y2, , YJ are independent nor-

mally distributed random variables with unknown mean 1.1. and known

variance 0-2. Let N = I + J, X = X. Y =

i=1
The conditional distribution of X given t is used to show

/(t) = Nt is a location parameter and the conditional distribution of

j=1

Y. and T = X + Y.

Y given t is used to find the predictive distribution. The distribu-

tion of Y given t is N(
N N
I t, 0-2 IJ ) and of X given t is

I LT I

N
N(t, 0- 2 7 ). It follows that / (t) = t is a location parameter for

N

the distribution of X given t. Therefore ga(t) is a strictly
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increasing function of T and Theorem 2 could be applied to find the

predictive probability for Y.

Since / '(t) = Nt is a location parameter for the distribution of

Y given t, Theorem 3 can be applied to find the predictive proba-

bility. First note the distribution of Y f '(t) = Y t given T = t

is normally distributed with mean zero and variance 62 IJ and cdf

G( ) Let H( ) be the cdf of the standard normal distribution.

Then

,IK-Jx IK-Jx \TN
P[Y < K; x] G[K- ( x+K)] G[ H[

K/J-x= H[ o-NIN/IJ

where x = x /I.

N 6 r\ FIT

The predictive distribution of Y when J = 1 and X has
N

been observed to be x is normal with mean x and variance 0

The fact that / '(t) = Nt is a location parameter implies that

k(t) = a + (J/N)t. For = 0, the value of a can easily be

found. Then

P[Y < ka(T)] P[Y < a+(J/N)T] = P[Y < a+(X+Y) ] P[Y<-1\-Ta+JX] .

The function ha(x) is linear. This suggests that if X and Y are

from distributions which tend to be normal, as I and J become

large, ha(x) tends to be linear.
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3. Conditional Scale Parameter Family

Theorem 4. Let Fx1t(x) be the conditional cdf of X given

t and Fyit(y) be the conditional cdf of Y given t.

a) If the strictly increasing function f(t) is a scale parameter

for the distribution of X given t (F(irt)) = Fxit(K)),

b) and in the continuous case if for every K1 and K2, such that

F(K
1)

/ 1 and F(K 2) 1 0, K1 < K2 implies F(K 1) < F(K2).

c) then ga(t) is a (stochastically) strictly increasing (random)

function of t.

d) If the strictly increasing function / r(t) is a scale parameter

for the distribution of Y given t,

e) then P[/. < K; x] = G(
'(K+K)

) , where G( ) is the cdf of
x

Y /.2'(t).

Proof for the continuous case: 1) 1 -Fxit[ga(t)] = FYI t[ka(t)]

for almost all t. This equation is equivalent to

co
ka(t)

dF t(x) = dFY t(y)
ga(t) -00

where y = t x and Fxit(t-y) = Fyit(y). The result comes from

a change of variable and noticing ga(t) = t ka(t), so

g (t) < x < 00 if and only if -00 < y < k(t).
a



2) Fy ti[ka(ti )] = Fy t2[ka(t2)]

definition of ka(t).

3) Combining 1) and 2) gives

22

This equality follows from the

1 - F_I, [g__(t.,)] F [Ica(t.)] = Fyit [ka(t2)]
AIE1 a 1

Y ti
I 2

1 - F t2[ga(t2)]

4) Since for K1 < K2, F(K 1) < F(K
2)

and since .e(t) is a

scale parameter,

ga(ti) ga(ti)
F

X
[g (t

1
)] =it

1
a ( t 1) -Tt2 T FX I t

2
fga(t1)]

for almost all t
1

< t 2.

5) Item 4) states FXl t [ga(t
1
)] > F a[g (t

1
)] and item 3)

1
XI t

implies F [g (t )]
t

1
a 1

for almost all t
1

< t
2

FX1t [gcit2)] This means ga(t1) < ga(t2)

or equivalently ga(t) is a strictly increasing

function of t.

Since the condition that ga(t) is a strictly increasing function

of t gives the final required condition for Theorem 2 to hold,

P[Y < K; x] = PLY < K I T = x+K] = F [K]
r K

G j
Y I T=x+K I(x+K)

This proves part d) of Theorem 5.
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4. Example: The Gamma Distribution

Suppose the waiting time for an event to occur follows an

exponential distribution with expected waiting time lip. Let Xi

be the waiting time for a events to occur. Then X. is distributed

according to a gamma distribution with density function,

13a a-1 -xi.r3
f(xi) = (a) ) x. e 0 < x. < 00.

-y 1 1

Suppose XI, X2, , XI, Yi, are, Yj. are independent identically

distributed random variable from the gamma described above. Let

X = X., Y

j =1

Y. and N I + J .

Since the gamma distribution is reproductive, X, Y and T have

gamma distributions with parameters (Ia, (3), (Ja, (3) and (Na, (3)

respectively. The density functions are

13Ia

xIa- 1
e

x13
f (x) = 0 < x < co,
X y(Ia)

13Ja) yJa-1 e
-yJa 13

f (Y) 0 < y < 00 ,

Na
tNa-le-t13fT(t) Na)

0 < t < co.
y(



Then

and

f
XT

(x, t) f
XY

(x, y)
f
X I t(x) fT(t) f (t)

y(Na) x Ia-1 t-x Ja-1 1
y(Ia)y(Ja) ( t ) ()

f (y)
y(Na) Ja-1 t-y Ia-1 1

=Y t y(Ia)y(Ja)(t ) ( t ) t
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To show that 1(0 = t is a scale parameter for the distribution of X

given t let z = x I t. Then

Kit
Fx

I t(K
I t) = F( -- V(Na) zIa-1 (1-z)Ja-1dz

y(Ja)y(Ia)
0

In a similar way it can be shown that f `(t) = t is a scale parameter

for the distribution of Y given t. Theorem 4 implies that

SKix+KP[Y < K; x] = G( K
)

Y(N) zJa- I
(1 z)Ia 1 dz

0
y(Ia)y(Ja)

A value K such that PLY < K; x] = .95 can be found by using

tables of incomplete beta functions to find a value K
0

such that

G(K0
) = .95. Then K = K

0
x/(1-K

0
).
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5. Conditional Monotone Likelihood Ratio Family

Definition 4. A real parameter family of distributions is said to

have a monotone likelihood ratio if the densities exist such that when-

ever t
1

< t
2

the likelihood ratio

is a nondecreasing function of x in the set of existence, that is,

for x in the set of points for which at least one f
X I t(x) and

1

fX I t (x) is positive.
2

Theorem 5.

a) If the distribution of X given t has density
fX t(x)

which has a monotone likelihood ratio and cdf Fx I t(x)
and

b) if for almost all t
1

< t
2

there exists a measurable set A

in the sample space such that

dFx
I t

(x) S dFx I t(x) ,

A 1 A

c) then ga(t) is a (stochastically) strictly increasing (random)

function of t.



Proof: 1) As in the case of Theorems 3 and 4 we have

F
XI t[ga(t

1
)] = FX

I t
[ga(t

2 )]
l 2

This follows since

FY
I t

( t ) ] = 1 F )(toga 0]
I

by a change of variable and since for almost all t

FY
t

[ka(t 1)] = F [k (t )] = 1 -
1

FY a
2

2

by the definition of ka( ) .

2) It will be shown that for t
1

< t
2

Fx t (ga(t1)) Fx tz(ga(t1)).

1
and t2 and

26

This will be done by considering t in the distribution of X given

t as a parameter and testing H0: T = t1 against Ha: T = t2.

To find a best test of size a 0 the Neyman-Pearson Lemma can

be used. The form of the best a-level test is

(1)0(x) =.<

r
1

P(x)

0

\.,

if

if

if

fx t2(x) if
x I t

(x) > K0
1

fXIt
z(x)/fXIt

(x) = K0
1

fX tz (x)/fXIt (x) < K0
1
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where 0 < 13(x) < 1. Since f
X t

(x) has a monotone likelihood

ratio,
f

is an increasing function of x. ThenX t2 (x) IfX I t (x)

(Oci(x) can also be written in the form

4)(1(x) =

if x > x0

if x = x
0

if x < x0

Let x
1

= x
0

in the continuous case and xl 'o with probability

(3 and the next smaller value of x with probability 1-p. in the

discrete case. Then

co

Etl 4) a(X)= dF
XI t

1

(x) = a = dFxlt (x)
x

1
ga(ti) 1

Since 4a is unique (Ferguson, 1968), ga
(t) = x1 and

oo oo

Et(I)a(X)= dF t2(x)
dFXIt2(x)

2 ga(ti)

Let 40(x) = a . Then the test 40(x) has power a and it is

seen that Et 4)_(X)< E, cl)_(X), since 4)0(x) is a best test of size
l a E2 a

a and E
t

40(X) = a If E (X)= E (X) then is a
2

t
4)

1
a t

4)

2
a (I)0(x) a

best of size a and 4)a( x) must have the form
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fXt(x) KfX1t (x)
2 1

fX1t 2(x) 21

(x)
161

fX1t2(x)< KfX (x)

Then p = a and fxit (x) = (x) almost everywhere and this
2 Al tl

implies K = 1. But this contradicts condition b) of the theorem.

Therefore Et (1) (X) < E (1) (X) or
t

1
a t

2
a

SO

and

ga
)

of t.

oo

J`

a(ti)
dFX1

t
(x) < dF

X1 t 2(x)
g 1 ga(ti)

Fxjt (00) >Fxlt (g(t1))
1 2

3) Items 1 ) and 2) established F
XI t

[ga(t
1
)] = F

XI t
[ga42)]

1 2

FX1t tga(t1)] >FX1t [g
a
41)] . Therefore ga(ti) < ga(tz) and

1 2

must be a (stochastically) strictly increasing (random) function

Theorems 2 and 5 will be used to predict observations from the

Poisson, the binomial and negative binomial distributions. In each of

these cases it will be shown that the distribution of X given t is

distributed according to some member of the exponential family which

has a monotone likelihood ratio.
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III. THE POISSON DISTRIBUTION

Theorems 2 and 5 will be used to solve a special case of the

problem stated below. This result will then be extended to solve the

more general problem. Suppose. X1, X2, ... , XI are independent

Poisson random variables observed for periods /1,12,

respectively. The expected number of observations per unit of time,

X, is unknown. Suppose J more observations Y1, Y2, .. , Y3

will be taken for periods of length ml, m2, ... ,mj respectively.

Let X = /X. and L = The problem is then to find random

i= 1 i=1
variables K. such that

a
K. =

a.+1

where a. is an integer and

with probability

with probability

pj

P[Yi < K1,
Y2 < K

2
, , YJ < KJ; X = = 1 - a.

A. Predicting One Future Poisson Observation

J J

Let Y = T = X + Y and M = . Then X, Y,

j=1 j=1
and T are Poisson distributed with parameters LX, MX and

(L+M)X respectively. Since T is sufficient for the distribution of
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X and Y, if ga(t) is a stochastically monotone strictly increas-

ing random function of t, then P[Y < K; x] = P[Y <KIT = x + K].

The condition will be satisfied if the distribution of X given t has

a monotone likelihood ratio.

The distribution of X given t and Y given t are easily

found. Since X and Y are independent

e
-XL

(XL )x e
-XM(XM)y

f (x, y)
XY x! Y

The density function for t is given by

Then

f (t)
e

-X(L+M)
X
t (L+M)t

T
t = 0,1,2, .

f (x, f (x, y)
XT X, Y t! L x My

fX t(x) f (t) f (t) X !Y ! ( L+M ) ( L+M )

t x t-x(x)P (1-P

where p +M . Similarly

Y t"/
it ipt-yo
yi

The conditional distribution of X given t is binomial. Since the

binomial distribution has a monotone likelihood ratio (Ferguson, 1968)

Theorem 5 implies g a (t) is a stochastically monotone increasing



random function of t.

Theorem 2 then implies

P[Y < K; x] = P[Y < KI T = x+K] =

y=0

For example if L = M and J = 1 then

and

x+K.-yo _p)yx+K
y

7
10% 1 1P[Y < 7;3] = /(-2 )

10-y
(-2 )

y
= .9281

y=0

8

-
P[Y < 8;3] =

i nl
(2 )

11
y(2(-2 )'

v
= .9673.

y=0

To find a value K95 such that P[Y < K
95

; 3] = .95 use
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K95 = 7 with probability . 4413 and use K95 = 8 with probability

.5587 (denoted as 7.5587).

It is now possible to find the predictive density function f(y; x).

Theorem 6. Let Z be a random variable with a negative

binomial distribution with parameters x and q = +M . Then

P[Y < K; x] = P[Z < K]

Proof: The conclusion follows from the two well known results

given by Beyer (1966).
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j=0

32

j+x-11 x j
x-1 $

x+K

2)
iK+xt j

P

K+x-j

j=x

From 1) and 2) it follows that

P[Z < K] =

j=0

x+K

j=x

K+x
P

j
q

K+x-j

K
j+x-1. x j_ \ /K+xl j K+x-j
t x-1 )cl P )13

j=0

= 13[Y < K I T = x +K] = PLY < K; x] .

Theorem 6 makes it possible to set up a one-sided or two-sided

prediction interval or any other sort of prediction region and find the

probability that the future observation will be in that interval or region.

B. Predicting J Future Poission Observations

The predictive probability of J future observations,

P[Y, = K1, , Y1 = Kj; x] when Y is sufficient for the distribution

of Y1, Y2, , Yj, is given by the predictive probability that Y = K.

times the probability Y1 = K1, .. , Yj = Kj given Y = K. That is

P[YI, . , YJ = KJ ; = P[Y= K. ; x]P[Y1 = K1, , Y3 = KJ /Y = K]
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It is now easy to extend the above results to the case where

1 < 3 < 00.

Theorem 7. If X, Y1, Y2, YJ are independent Poisson

random variables with parameters kL, km km2, . km
' J

respectively, (L, ml, m2' . , mj known) then

m
K1

K

P[Y1=KI,.. Y =K ;X=x1 =
K. +x-1 L ix( 1 1 J J

J K
'

Kj )1L+MI IL+Mi 1L+i

J J

where M = and K. K.. That is, the multivariate pre-
.,_.d J 3

j=1 j=1
dictive distribution of Y1, Y2, ..., YJ when X = x is a negative

multinomial (Johnson and Kotz, 1969).

Proof: First observe

m K m KJi
P[Y

1
Y

2
=K 2' Y J =K =

K
J (K

1K AM, t M J

1 J-1

That is, the conditional distribution of Poisson random variables given

their total follows a multinomial distribution. This can be shown as

follows:
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P[Y1=K1, , YJ=Kj]

P[Y1=K1' K /Y=K. ]J J P[Y=K ]

-kM K. K1
e X. m ... mKJ

1

Kl! ... KJ!

e
-XM

AK. MK.
K. !

K.
K )(711-ni cl .(-11 ;11in rj

1 J-1

Then

P[Y1=K1, . , YJ =K J ;X=x]

= P[Y,K.;X=x]P[Y1=-Ki, . , Y J J /Y=K.]

+x- lit L ixi M IK K.
m 11K

1 x-1 ilL+Mi iL+Mi ][1K
1'

.. J.,K )1M 1 kM

y(K. +x) L ximlf 1 imJ(J
y(x)K !...K j! L +M IM 1M

1

which is the density function of a negative multinomial.

As in the case of one future observation it is possible to use the

predictive density to assign probability to various types of prediction

regions. One particular type of special interval is

[y1,
2 ' Yj; O < Y . < K for j = 1, 2, ..., j]

3
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C. Computing Form of the Negative Multinomial

Values of K have been tabled in the Appendix for 2, 3, 4 and

5 future observations for a = .1, .05 and .01. The values in the

tables are random variables as described in Section IIA. In order to

keep the size of the tables reasonable, only one decimal of K has

been tabled. The values have been truncated rather than rounded.

Let L be the period of time X was observed and M be the

period of time each Y, will be observed.

The problem of computing tables is then to find K such that

P[Y1 < K1, . , Y J < K; x] = 1 a using

(1) P[Y, < K, . . . , YJ < K; x]

(y1±. +yj+x- 1) ! yi+yz+. ..+y

! . yj. !(x-1) ! P q
y

1
=0 y =0

L M
where and q =

P L+JM L+JM

Direct computation of K for large values of x requires

excessive amounts of computer time except when p is near 1.

However a transformation makes possible the computation of the tables

using a reasonable amount of computer time. Let

z
1
-y

1
, z

2
-y

1
,+y . , z J

=y
1
+y +. . .+y

J
.



Then yczy, y2=z2-z1, , yj=zj-zj_i and

(2) P[Yi < K, , Yj < K; x]

JK
min[z , (J-1)K]

x z

( -1)x! (z j+x-1)!q J

zj=0 z J-1 =max [0, zj-K]

X

min[z , K]

zl=max 0, z -K]

1

z1 !(z2 -z1)!

1

(z -z )!J J-1

36

Computational form (2) requires considerably fewer arithmetic

operations than form (1). In addition computations used for tables of

J future observations, can be used for tables of future J+1

observations. To illustrate this define

and

Then

2, z2, K

min[z2, K]
1

z
1

!(z
2

-z
1

)!
zl =max [0, z2-K]

min[z , (J-1)K]

1
S =J,z , K (z J -zJ-1 )! J-1,zJ-1' K.

z J-1 =max [0, z -K]



and
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x

Prir
1

< K, Y2
<K; = (x-1)!

2K z
q (z2+x-1)!S2,z2'K

JK

P[Y1 < K, Y2 < K,.. ,YJ < Kx]
1 2 (x-1) q (zj+x-l) !SJ,z ,K

z =0

Perhaps as important as the fact that computations used for J

future observations can be used for calculations for J+1 future

observations, is the fact that S is independent of p, q andJ, zj, K

x. Therefore one set of S values can be used to develop theJ, zj, K

entire table for J future observations. Computational form (2)

requires storing (z +x-1) ! in memory. For the CDC 3300, at

Oregon State University (z +x-11 must be less than 171. If larger

values are needed, an alternate computing form is available. Note

that

1

z
1

!(z
2

-z
1
)!...(z -z )!J 3-1

z
2

! z
3

! z !

zi '(z2-z1)! z2(z3-z2)!

This observation can be used to show



(3)
P[Yi < K, . , Y < K; x]

JK
z .

=
jizj+x-li

q
1 z I

zJ
J

=0 z J-1 =max [0,zJ -K] j-1

min[z ,(J-1)K] min[z2, K]

( j ) (
zi =max[0, z2 -K]

Then by defining

and

min[z2, K]

C2, z2, K z 2)
1

zl=max [0, z2-K]

min[z , (J-1)K]

J, z ,K
zJ

C
zj-1 j'zJ-1'K

zj-1 =max [0, zj-K]
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it can be seen that computing form (3) has the same advantages as does

form (2). However, for form (3) the largest number stored is

J
+x-11
W i where W is (z +x) /2

J
or (z J+x-1) /2 whichever is an

tzj
Winteger. The term is much smaller than (z J +x-1)!(

1028For example / = 7.1560 x 10307 which may be stored in the
1 514

CDC 3300. But 170! = 7.2574 x 10306 and is the largest factorial that

can be stored. So form (2) can be used when (z J+x-1) < 170 and

form (3) can be used when (z +x-1) < 1028.

But form (3) also has a difficulty which can partly be overcome.
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In order to compute C for various J and K, it would beJ, zj, K
reasonable to start by computing a two-dimensional array containing

a+b) for all required values a and b. However two-dimensional
1 a

arrays are more difficult to access, causing method 3 to use more

computer time. Also two-dimensional arrays become large very fast.

For example if z +x-1 = 170, the required array could not be

stored in the CDC 3300. However both of these computational prob-

lems can be overcome at the expense of some additional computing

time. At each computational step, a series of combinations of the

form (z,T1) are needed, where zJ+1 is constant and
zJ

max[0' zj+1-K] < z J < min[zJ+1, JK] . These combinations can be

computed and stored in a one-dimensional array. In the next computa-
( zJ+

1
+

tional loop, combinations of the form are needed. These

are e easily computed since

zj+1 z +1 z
J+1 J+11

1 Z. zjn. -zji z

Because the one-dimensional array requires little storage, memory

space is no longer a problem. There is additional computer time

required, since the combinations will be recomputed many times.

The values of C tend to get too large and the values ofJ, zj, K

tend to get too small. In special applications, it is easy to
J, zj, K

combine the two methods so that overflow or underflow will not be a
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problem.

Equation (1) was coded for J = 3 K = 0,1,2, , 19 and

x = 1,2, ..., 20. About ten minutes of computer time was used to

calculate the probabilities with q = .2 . Identical results were

obtained using both the computing forms. The computer time used

when forms (2) and (3) were used was less than 15 seconds in each

case.

D. Approximating the Negative Multinomial

The tables in the Appendix are bulky and do not include all cases

that may be of interest. CG. Khatri and Sujit Kumar Mitra (1969)

give methods for approximating the negative multinomial distribution.

In this thesis, another approach will be taken.

Suppose Y has a negative binomial distribution with param-

eters x and p. Then Y

distribution with parameter

x

where z. has a geometric
i=1

p. Since the variance of z. is con-

stant for all i, the central limit theorem implies that as x tends

to infinity, Y tends to be normally distributed.

The situation is similar in the multivariate case. The vector

(Y1, Y2, , Yj) is the sum of x multivariate geometric random

variables with mean vector (q/p,q/p, . ,q/p) and a positive

definite covariance matrix II 8.. cilp-Eq/P
13

where 6.. is the
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Kronecker delta. The central limit theorem as given by Samuel S.

Wilks (1962) states that Y1, Y2, , Y. has a asymptotic distribu-

tion which is multivariate normal with mean vector x(q/p, .. , q /p)

and covariance matrix xV where

r+r2 r2 r2

r2 r+r 2 r2
V =

2 2 2
r r r+r

and r = q /p

If it is assumed that Y
1,

Y2, , YJ are approximately multi-

variate normal then

P[Y. < N(x+c)+x
1/2

(N(N+1))
1/2W(J, p, y) for j = 1,2, ,J]

J

where N = M/L, c is a correction term, W(J, p, y) is the 100y

percent point of the distribution of the maximum of J joint unit

normal random variable with correlation p = M/(L+M). This follows

since for the negative multinomial E(Y.) = x(q/p) = x(M/L),

var(Y.) = x(q /p)(1+q/p) = x(M/L)(1+M/L) and

cov(Y., Y.) = x(q /p)2 = x(M /L)2

If the value K is approximated using
A
K = Nc + x

1/2 (N(N+1))i/zW(J, p, y) + Nx
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the difference K-K will be small when x is large. The values of

W(J, p, y) have been tabled by Gupta (1963) and Milton (1963) for

some values of p.

The tabled values of K were fitted to the equation
A
K = A + Bx1

/2
+ Nx using regression techniques for values of x

between 21 and 40. The largest residual was less than .2 . This

was somewhat surprising since the tabled values were truncated after

the first decimal. It was observed that A and B were functions

of N = M/L. In fact fitting A and B to the equations

A = CO + CIN
-1

B = dO + dIN + d 2N

usually gave values of A and B to within . 1 of the values

obtained from the tables and often much closer.

The values of A and B can be calculated using Table 1.

The three examples illustrate the accuracy of the method. They also
A

indicate that K-K is small even when x is small.
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Example 1. Two Future Observations. For y = . 90, L = M = 1,

A
. 0 7 1 0 , B = 2.2889, and K = . 0710 + 2.2889X + X.

A
X K Tabled K

1 3.36 3.0

4 8.65 8.5

9 15.94 15.7

16 25.17 25.0

25 36.52 36.2

36 49.80 49.9

Example 2. Three Future Observations. For y = .95, L = 4,
A A

M = 1, A = . 2832, B = 1.1798, K = . 2832 + 1. 1798X + . 25X.

X

1

4

K Tabled K

1.71 1.6

3.64 4.1

9 6.07 6.0

16 9.00 8.9

25 12.43 12.4

36 16.36 16.4
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Example 3. Five Future Observations. For y = .90, L = 10,
A A

M = 1, A = .0736, B = .7000, and 1 = . 0736 + . 7X . 1X .

X K Tabled K

1 .87 .7

4 1.87 1.8

9 3.07 2. 9

16 4.47 4.3

25 6.07 5.9

36 7.87 7.7
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Table 1. One-sided Poisson prediction intervals.
P(Y

1
< K, , . YJ < K; x) = K = A + BX +NX,

N = M /L.

Two Future Observations

y = .90 A = -.2166 + .2876N -1B = +.5103 + 1.7916N - . 01301N
AA = -. 0448 + .7058N -1B = +.5967 + 2. 1991N . 01445N
A

y = 99 A = +. 3764 + 1.8174NA
= +. 7890 + 2.9167N . 0959N-1

Y = 95

Three Future Observations
. 90 A = -. 1307 + . 4355N

= .5752 + 1.9594N - .01470N-1

= . 0578 + . 9016N -1
B = . 6585 + 2.3450N 01625N

y = . 99 A = .4606 + 3.3391N
= .8323 + 3.0639N .02012N-1

95

Four Future Observations
= . 90

Y = 95

= 99

-.0575 + . 5966N
-1

. 6174 + 2.0622N - .01549N

. 0985 + 1. 1033N -1.7133 + 2.4233N - .01814N

. 6296 + 3. 5035N

.8533 + 3.1716N . 02028N

Five Future Observations
A

= . 90 A = . 0120 + . 6159N
B = . 6613 + 2. 1347N - 01752N -1

. 1831 + 1.1198N
B = .7338 + 2.5223N - 01852N

-1

A
= .99 A = . 5712 + 2.4376N

B = .8886 + 3.2185N .02110N -1

= 95
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IV. THE NEGATIVE BINOMIAL DISTRIBUTION

The development of prediction intervals for the negative binomial

random variables is similar to that for the Poisson random variables.

Suppose X1, X2, , XI are independent negative binomial random

variables with an unknown parameter p and known parameters

1 2 I
respectively. Suppose Y1, Y2, , YJ are inde-

pendent observations each from a negative binomial distribution with

unknown parameter p and known parameters Si' sz, , sj.

respectively. Let

X X., a = r., Y" P and T =X+ y.

i=1 i=1 j=1 j=1

The problem is then to find random variables K. such that

with probability
PJ .

K. =
a,+1 with probability 1-p ,

where a. is an integer and

P[Y1 < Ki, Y2 < K2, , Yj < KJ; x] = y .

A. Predicting One Future Negative Binomial Observation

The random variables X, Y and T have a negative binomial
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distribution with unknown parameter p and known parameters a ,

3 and a+13 respectively.

Since T is sufficient for the distribution of X and Y

P[Y < K; x] = P[Y < KI T = x+K]

if ga(t) is a stochastically strictly increasing function of t. This

condition will be satisfied if the distribution of X given t has a

monotone likelihood ratio.

The density functions for X, Y and T are

Then

X 1 a
ta+x-1

/lLk1

ao. _p)x,

f (y) =
13
+

1
Y-lip(1-p)Y,

x = 0, 1, 2, . . . ,

y = 0,1,2, . , and

(a+P+t-
+p_i p

li ai-Pki-p) ,t
, t = 0,1,2, ... respectively.

a+x-1%13+t -x- 1
1 a-1 it p-

f (x)x t a+13+t-lt
1 a +(3 -1

= (
t

)
N(a+P) Y(t-x +(3) y(x+a)

x \/(a)Y(P) "Y(t+a-E-13)

This is a beta negative binomial density as described by Thomas S.

Ferguson (1968) and Johnson and Kotz (1969). Similarly
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f (y) t 1 Y(a+P) Y(Y+P)Y(t-y-+a)
Y 1Y/ Y(a)Y(P) y(t+a+(3)

In order to show ga(t) is a stochastically strictly

increasing function of t, it will be shown that fx
I t(x)

has a mono-

tone likelihood ratio. The ratio is

f (x)Xi t+i (t-x)! (t+i-x+P-1) !
= C (t-x+13-1)! (t+i-x)!fX

I t(x)

where C is a constant for fixed a, p and t. When t < x < t+i,

the ratio is of the form f(x /t +i) /0. If p = 1 then the likelihood

ratio is constant for values of x < t. In this case, the likelihood

ratio is monotone. If p > 1, then

f t+1 (x) c (t+i-x+P-1)(t+i-x+P-2). . . (t +i -x +l)

f
t(x)x t (t-x+(-1)(t-x+(3 -2). (t-x+1)

where there are P-1 factors in both the numerator and denominator.

The ratio of the factors is of the form (t+i-x +(3 -j) where
(t- x +3 -j)

j = 1, 2, ..., P-1 . Each of these ratios is increasing as x increases

when 0 < x < t. Therefore the likelihood ratio is monotone and ga(t)_

is stochastically strictly increasing. Then Theorem 2

implies

(1) P[Y < K;
x+Ki y(a+P) y(x+K-y+a)y(y+P)

Y Y(a)Y(P) Y(x+K+a-q1)
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For any value of K Equation (1) makes it possible to find the pre-

dictive probability.

Theorem 8. Let Z be a random variable with a beta-negative

binomial distribution, with parameters a , p , and x, that is,

(z+x-1 N(a+(3) y(x+a)N(z+(3)
f (z)

Z x-1 y(a)y(P) y(x+z+a+13)

Then P[Y < K; xi = P[Z < K] .

Then

Proof: Two well known results will be used.

a) za-1 (I-z)p -1dz Y(a-)Y(P)
Y(a+P)

0

K

b)
ix+j-1% x

P
j

=I x-1
j=0

P[Z < K] Y(a+P)
Y(a)Y(P)

j =0

Y(a+P)
y(a))/(3)

K

x+K
tx+K% j K+x+j

J
)cl P

j=x

N(a+x)\((j+(3) ij+x-1
N(a+P+x+j) x-1 i

, 1
za+x( z)i+Paz

za(1-z
Y(a)Y(p)

K

Cj+x-1
x-1

ij+x-1) zx
(1 -z )jdzx-1



N(a+P)
1

za(1-z)P
Y(a)Y(13) J

0

1/(a+P)
Ni(a)Y(P)

K
ilc+x izK+z -j(1 z)j

J
j=0

1cl za+K+x-i (1 -z )j+Pdz
0

K
y(a+P) y(K+x-j+a),i(j+13)/K+xi

Y(a)Y(R) y(K+x+a+P) j
j=0

P[Y < K; x]

dz
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Theorem 8 makes is possible to set up a one- or two-sided prediction

interval or any sort of prediction region and find the probability that

it contains a future observation.

Since the beta positive and negative binomial distributions are

not well known a comment is in order. Thomas S. Ferguson (1968)

points out that if U has a beta distribution and if the conditional dis-

tribution of V given U = u is binomial then the distribution of V

is beta-binomial. It will be shown that if the conditional distribution of

V given u is a negative binomial distribution rather than a binomial

then the marginal distribution of V is beta-negative binomial. The

density functions of V given u and of U are

fV1u(N) (rv+v-1-1)ur(1-11)v'

and

v = 0,1,2, ...,
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Y(a)Y(P) a-1 P-1fu
"Y

(u) = u (I -u) 0 < u < 1
(a+13)

respectively. Then

1

V
v) 11)1(a(a+)Y(P13) ) trv-+v1 -1) ua +r- 1(1- u)v +R -ldu

f (

0

N(a)Y(P) r+v- 1 y(a+r)y(v+P)
Y(a+P) v-1 / y(x+r+a+ p) v = 0, 1, 2, . . .

Johnson and Kotz (1969) give additional details and references for

these distributions.

B. Predicting J Future Negative Binomial Observations

The results for one future observation can be extended to J

future observations using methods similar to those used in the exten-

sion for Poisson random variables.

Theorem 9. If X1, X2, ..., XI, Y1, Y2, ..., YJ are independent

negative binomial random variables each with unknown parameter p

and known parameters r1, r2, ...,r I, sl, s2, , sJ respectively,

then

P[ Y K Y2 = K2 , . . , Y =KJ.; X =x ] =

Y(a+P) .Y( s +y )y( s2+y2). y(s j+yj)y(x+a)

J
Y(a) II y(s.)

j=1 3

N(ai-x+ (3 +y)

y+x-1

IY1' Y2' y



where

x =

i=1

a =

i=1

r., y = and p = s, .

j=1
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This is the density function of the multivariate beta-negative binomial

distribution.
J

Proof: Let K. = K. and Y =

j=1 j=1

This follows since

and

Then

J=K J 1Y=K.]

Then

s 1+K1 -1 (s J
+KJ -1

K1

f3+K. -11
1 K.

P[YcKi, , y =K =

s
1

+KI -11 s
ql.

J IK1 ) KJ

K.r+K..-11 13

q)K. 13

P[Y1 =K1 , . . . , YJ =KJ]
P[Y

1
=-K . . , YJ =KJ 1 Y=1. P[Y =K. ]

The theorem follows from the equalities below.
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P[Y1=KI, , YJ=K3.; X=x]

= P[Y=K ;X=x]P[Y=Ki, Y,T=KJI Y=K.

v(a+P) y(x+a)v(K. +p) K. +x-11]
y(a)y(P) y(x+K+a+P) K. /

s1 +K 1-1 sj.+KJ-1

K1

/K. +13-11
K.

y(s
1
+K1). . . y(s +K )y(x+a)

V(0-+P) J J K. +x-1
J y(x+K+a+(3) IK

1
,K 2' ..,Kji

y(a) II y(s.)
j=1 3

This is the density function for the multivariate beta-negative binomial.

It can be used to find the predictive probability associated with any

prediction region.



V. THE BINOMIAL DISTRIBUTION

The development of prediction intervals for binomial random

variables is similar to that for the Poisson and negative binomial

random variables. Suppose X., X ... X
i 2' I

are independent
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binomial random variables with common unknown parameter p and

known parameters ml, m2, respectively. Suppose

Y1' Y2' .., YJ are independent observations each to be taken from a

binomial distribution with unknown parameter p and known param-

eters n1, n2, , n respectively. Let

I I

X = X., M=

i=1 i=1

IT1.
1

J

Y Y., N
z_J J

j=1 i=1

and T =X + Y .

The problem is then to find random variables K, such that

with probability
PJ .

K. =
a .+1 with probability 1-

13 3

where a. is an integer and P[Y1 < K1, Yj < Kj;X=x] = y.

A. Predicting One Future Binomial Observation

The random variables X, Y and T have binomial distribu-

tions with common unknown parameter p and known parameters M,

N, and (M+N) respectively.



Since T is sufficient for the distribution of X and Y,

p[y < K; x] = P[Y < KI T = x+K]

if ga(t) is a stochastically strictly increasing function of t. This

condition will be satisfied if the distribution of X given t has a

monotone likelihood ratio.

The density functions for X, Y and T are

,M
13

x M-x
fX(x) x ) (1 -p)

f (y) p
y

(1 p)
N-y,

x = 0,1,2, , M,

y = 0, 1,2, ... , N and

(M+N)pt (1-p)M+N-t
t

t = 0,1,2, ... , M+N

respectively. Then

f (x)
(Mx rx)

t IM+N%
k t /

max[0, t-N] < x < min[M, t] .
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The conditional distribution of X given t is hypergeometric.

Since this distribution is known (Ferguson, 1968) to have a monotone

likelihood ratio, it follows that

P[Y < K; x] = P[Y < K I T=x+K] =

K

y=max [0,K+x-M]

(1C+Mx-y /\NY)

MA-N1

x+Ki

K < min[N, x+K] .



Theorem 10. Let Z be a random variable with a negative

hypergeometric distribution with density function

Then

(NI -x+1
fz(z) = I x-

M
11 z

I

M+N
x+z-1

0 <z < M+N-x .

P[Y < K; = P[Z <K]

Proof: It will be shown that for

max[0, K+x-M] < K < min[N, x+K]

(K+Al_yry) (x_
1)(N)M-x+

IM+Ni
l
/M+N)M+N-x-y+1

y=max[0, K+x-M] x+K/ x+y-1

To show this equality note that

and

M iiNi
1K+x-yit /M+N-x+ Kijx+Kt

1M+Nt N 1 N-y I Y

y=max [0, K+x-M] I x+K y=max [0, K+x-M]

K
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K M IINIM-x+1 K
Ix- 1/I y/ 1 M!N ! (x+y- 1) ! (M+N-x+y) !
M+N ) M+N-x-y+1

(x-1)(M-x)y!(N-y)! (M+N) !
y= x+y-1 y=0

K
1M+NI-1 tx+y-litM+N-x-yi
I N / y 11 N-y /

y=0
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Since Lieberman and Owen (1961) and Thatcher (1964) have shown

K K

M/+1A
N N

-1
i

rM+N-x-Klix+K (MNi- 1 1 tx+y- litM+N-x-yi
1 N-y il y 1 N / 1 Y. il N-y /

y=max [0,K+x-M] y=0

the results of the theorem follow.

The negative hypergeometric distribution arises when sampling

without replacement in the same way the negative binomial distribution

arises when sampling with replacement. Suppose an urn contains M

black balls and N white balls and sampling without replacement is

continued until X black balls are obtained. If Y is the number of

white balls obtained, then Y has a negative hypergeometric distri-

bution.

As in the case of the other discrete distribution, the theorem

makes it possible to set up a one- or two-sided prediction interval or

any sort of prediction region and find the probability that it contains a

future observation.

B. Predicting J Future Binomial Observations

The above results can be extended to J future observations

using methods similar to those used in the preceding sections.

Theorem 11. If Xl, X2, , XI' Y I, areYJ are independ-

ent binomial random variables, each with unknown parameter p and



known parameters
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m1'IT12' ni, n2, nj then

P[Y1=K1 , Y
2

=K
2

, .. , Y =Kj' X=x]

where

Then

x

I

i=1

x., M =

i=1

m., N =

(M-x+1)

(M+N-x-K.+1)

j=1

, K. =

Proof: Let Y = Y. and note that

j = 1

K. .

M+N
lx+K. -1

n un inn
k ) 1 K2 ) 1K i

1 2 J
P[Y1=K1, Y2=K2, . . , YJ=KJI Y=-K. ]

NI 1

K41

P[YcKi, , Y J=KJ ; X=x]

= P[Y 1=K. ; X=x]P[Y1=K1'

(M-x-1)

[(M+N-x-K.+1)

(M-x+1)

(x1\11-1)(KN.)

, Y J=KJ1 Y=K.

'K1'
K2° 4K

3-

M+N
x+K. -1

n

(11( 1)(x-1 K
1

n

K2).

(;.)

(nK1

(M+N-x-K.+1)
M+N

%x+K.-11



This is the density function of the negative multivariate hypergeo-

metric distribution. It can be used to find the predictive probability

associated with any prediction region.

Finally it should be noted that exact probabilities for any x

and M are easily computed when K1 = K2 = = Kj and

n
1

= n2 = . = n using

K1
(M-x+14:41) n1

(M+N-x-K+1) M+N lY 1I
ix+K. - 1/ yi = 0

/M+N
K. -1) y=0

(
1Y

(M+N-x-K+1)lx+

(M-x+1)r41) nl

KJ
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VI. COMMENTS AND SUGGESTED TOPICS FOR
FURTHER STUDY

The result in Theorem 2, that under given conditions,

P[Y < K; x] = P[Y < K I T = x+K] ,

can be expanded for J future observations at least for the normal

distribution.

Theorem 12. If X1, X2, , XI, Y1, Y2, - , Y. are N

independent normally distributed random variables with a common

unknown mean and known variance a-
2 and if

then

YT=
i

X + . and t0 =
3 0

i=1 j=1 i=1

Jx.+ K
I

P[Yi < K, Y2 < K, ..., Yj < KI T = to]

I

= P[Y
1

< K, Y
2

< K, . . . , YJ < K; X. =

i= 1 1=1
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The proof is long and not very interesting or useful. It depends

on the special properties of the normal distribution. However, the

theorem does suggest it may be possible to extend Theorm 2 for use

in predicting J future observations directly.
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The idea of conditioning on the sum of the observations can be

used when there is more than one unknown parameter. For example,

consider predicting one future observation for the normal distribution

when both parameters are unknown. It can be shown that the distribu-

tion of XI, X2, .. , Xj given T = t is multivariate normal with

mean vector (t/(I+1),t/(I+1), ,t/(I+1))' and covariance matrix

-1 -1
2

o- -1 I -1
I+1

Then t may be treated as a parameter and a uniformly most accu-

rate invariant or unbiased confidence interval, I(x), may be found
I

for t. Subtracting from each point in I(x) gives a predic-

i=1
tion interval for y. This interval is the same one given by Hahn

(1969). The idea of conditioning of the sum of the observations and

then removing remaining parameters by requiring invariance or

unbiasness may be useful for other distributions.



62

BIBLIOGRAPHY

Aitchison, J. and Sculthorpe, D. (1965). Some problems of statistical
prediction. Biometrika 52, 469-483.

Beyer, W.H. (Ed. ). (1966). Handbook of Tables for Probability and
Statistics, Cleveland. The Chemical Rubber Co.

Chew, V. (1968). Simultaneous prediction intervals. Technometrics
10, 323-330.

Faulkenberry, G. D. (1972). Some results on prediction intervals.
Technical Report No. 14, Department of Statistics, Oregon State
University.

Ferguson, T.S. (1968). Mathematical Statistics, A Decision Theory
Approach, New York. Academic Press.

Fisher, R.A. (1956). Statistical Methods and Scientific Inferences,
Edinburg, Oliver and Boyd.

Gupta, S.S. (1963). Probability integrals of multivariate normal and
multivariate t. Ann. Math. Statis. 34, 793-828.

Hahn, G. J. (1969). Factors for calculating two-sided prediction
intervals for samples from a normal distribution. J. Amer.
Statist. Asso. 64, 878-888.

Hahn, G.J. (1970). Calculating prediction intervals from a normal
distribution. J. Amer. Statist. Asso. 65, 1668 -1676.

Hahn, G. J. and Nelson, W.B. (1972). A survey of prediction inter-
vals and their application. General Electric Company Corporate
Research and Development Report No. 72CRD027. (Available
from the General Electric Company, Corporate Research and
Development Distribution, P.O. Box 43, Bldg. 5, Schnectady,
N.Y. 12301).

Hewett, J.E. (1968). A note on prediction intervals based on partial
observations in certain life test experiments. Technometrics
10, 850-853.

Hora, R. B. and Buchler, R. J. (1967). Fiducial theory and invariant
prediction. Ann. Math. Statist. 38, 795-801.



63

Johnson, N. L. and Kotz, S. (1969). Discrete Distributions, Boston.
Houghton Mifflin Co.

Khutri, C.G. and Mitra, S.K. (1969). Some identities and approxi-
mation concerning positive and negative multinomial distribu-
tions. Multivariate Analysis-II, Proceedings of the Second
International Symposium on Multivariate Analysis. Daton (1968)
New York. Academic Press. 241-260.

Lieberman, G. J. and Owen, D. B. (1961). Tables of the Hypergeo-
metric Probability Distribution, Stanford, California. Stanford
University Pre ss .

Milton, R. C. (1963). Tables of the equally correlated multivariate
normal probability integral. Technical Report No. 27, Depart-
ment of Statistics, University of Minnesota.

Mosimann, J. E. (1963). On the compound negative multinomial dis-
tribution and correlations among inversely sampled pollen
counts. Biometrika 50, 47-54.

Nelson, W. (May 1970a). Confidence intervals for the ratio of two
Poisson means and Poisson predictor intervals. IEEE Transac-
tions on Reliability, 42-49.

Nelson, W. (Nov. 1970b). A statistical prediction interval for avail-
ability. IEEE Transactions on Reliability, 179-182.

Shan, B. V. (Nov. 1969). On predicting failures in a future time
period from known observations. IEEE Transactions on
Reliability, 203-204.

Thatcher, A. R. (1964). Relationships between Bayesian and confi-
dence limits for predictions. J. R. Statist. Soc. B. 26, 176-192.

Weiss, L. (1955). A note on confidence sets for random variables.
Ann. Math. Statist 26, 142-144.

Wilks, S. S. (1965). Mathematical Statistics, New York. John Wiley
and Sons Inc.



APPENDIX



64

APPENDIX

Table of Negative Multinomial for Predicting
Poisson Observations

Section IIIC described the computational aspects of this table.

The table can be used to find K such that

P[ Y1 < K, Y2 < K, , Yj < K; x] = 1 - a

Recall that K in the discrete case is a random variable. The

fractional part of the tabled values are the truncated probabilities that

K take the integer part plus one of the tabled value. The tabled

values are as described in Section IIA. To find conservative predic-

tion intervals choose the smallest integer greater than the tabled value

of K. Values have been tabled for 2, 3, 4 and 5 future observations,

for = .1, .05 and .01 and for x taking on values one through

forty. The value L is the number of periods of time x was

observed and M is the number of periods of time each Y, will be

observed. Note the tables are only a function of L/M.



90% PREDICTION /NTERVAL - TWO FUTURE 08SEPVATION8

OBSERVED NUMDER CF CCUNTS
L 9 1/M 1 2 3 4 5 6 7 8 9 16 11 12 13 14 15 16 17 18 19 20

1 1 1.00 3.0 5.1 6.5 8.5 10.0 11.5 12.9 14.4 15.7 17.1 18.5 19.8 21.1 22.4 23.7 25.0 26.3 27.5 28.8 30.0
6 5 1.20 2.6 4.3 5.3 7.2 8.5 9.5 11.0 12.2 13.4 14.5 15.7 16.8 17.9 19.0 20.1 21.2 22.3 73.3 24.4 25.5
5 4 1.25 2.5 4.2 5.6 6.9 8.2 9.4 13.6 11.8 12.9 14.0 15.1 16.2 17.3 18.3 19.4 20.4 21.5 22.5 23.5
4 3 1.33 2.4 3.9 5.3 6.6 7.8 8.9 11.0 11.1 12.2 13.2 14.3 15.3 16.3 17.3 18.3 19.3 20.3 21.2 22.2

.24.5
23.1

7 5 1.40 ?.3 3.8 5.1 6.3 7.5 8.6 9.6 10.7 11.7 12.7 13.7 14.6 15.6 16.6 17.5 18.5 19.4 20.3 21.2 22.1
3 2 1.50 2.1 3.6 4.8 5.9 7.0 8.0 9.0 10.0 11.0 11.9 12.8 13.5 14.7 15.6 10.5 17.4 18.2 19.1 19.9 20.8
8 5 1.60 1.9 3.4 4.6 5.6 6.6 7.6 8.6 9.5 10.4 11.3 12.1 13.0 13.9 14.7 15.6 16.4 17.2 18.0 18.8 19.7
5 3 1.67 1.9 3.3 4.4 5.4 6.4 7.4 3.3 9.1 10.0 10.9 11.7 12.6 13.4 14.2 15.0 15.8 16.6 17.4 18.2 18.9
7 4 1.75 1.0 3.1 4.2 5.2 6.1 7.0 7.9 8.8 9.6 10.4 11.2 12.0 12.8 13.6 14.4 15.1 15.9 16.7 17.4 18.1
9 5 1.80 1.8 3.0 4:1 5.0 5.9 8.9 7.7 8.6 9.4 10.2 10.9 11.7 12.5 13.3 14.0 14.8 15.5 16.2 16.9 17.7
2 1 2.00 1.7 2.8 3.7 4.6 5.5 6.3 7.0 7.8 8.6 9.3 10.0 10.7 11.4 12.1 12.5 13.5 14.1 14.8 15.5 16.1

11 5 2.23 1.6 2.6 3.5 4.3 5.0 5.8 6.5 7.2 7.9 8.6 5.2 9.8 10.5 11.1 11.8 12.4 13.0 13.6 14.2 14.6
9 4 2.25 1.5 2.5 3.4 4.2 4.9 5.7 b.4 7.0 7.7 8.4 9.0 9.7 10.3 10.9 11.5 12.1 12.7 13.4 13.9 14.5
7 3 2.31 1.5 2.5 3.3 4.3 4.8 5.5 6.2 6.8 7.5 8.1 8.8 9.4 9.9 10.6 11.2 11.8 12.4 12.9 13.5 14.1

12 5 2.40 1.4 2.4 3.2 3.9 4.7 5.4 6.0 6.7 7.3 7.9 8.6 9.1 9.7 10.3 10.9 11.5 12.0 12.6 11.2 13.7
5 2 2.50 1.4 2.3 3.1 3.8 4.6 5.2 5.8 6.5 7.0 7.7 8.3 8.8 5.4 5.9 10.5 11.1 11.6 12.2 12.7 13.3

13 5 2.63 1.3 2.2 2.9 3.7 4.4 5.0 5.7 6.3 6.3 7.4 7.9 8.6 9.1 9.7 10.2 10.7 11.3 11.8 12.3 12.8
8 , 2.67 1.3 7.2 2.9 3.7. 4.3 4.9 5.5 6.1 6.7 7.3 7.8 8.4 8.9 5.5 9.9 10.5 11.0 11.5 12.0 12.6

14 5 2.80 1.2 2.0 2.8 3.5 4.1 4.7 5.3 5.9 6.4 6.9 7.5 8.0 8.6 9.0 9.6 10.0 10.6 11.0 11.5 12.0
3 1 3.00 1.1 1.9 7.7 3.3 3.9 4.5 5.0 5.6 6.0 6.E 7.0 7.6 8.0 8.6 9.0 9.5 9.9 10.4 10.9 11.3

16 5 3.23 1.0 1.3 2.6 3.1 3.7 4.2 4.7 5.3 5.7 6.2 6.7 7.2 7.6 5.1 8.5 8.9 9.4 9.8 10.3 10.7
10 3 3.33 .9 1.8 2.5 2.9 3.6 4.1 4.6 5.0 5.6 6.0 6.5 6.9 7.4 7.8 8.2 8.7 9.1 9.5 9.9 10.4
17 5 3.40 .9 1.8 2.. 2.9 3.5 4.0 4.5 4.9 5.5 5.9 6.4 6.8 7.3 7.7 8.1 8.5 8.9 9.4 9.8 10.2
7 2 3.50 .9 1.7 2.4 2.9 3.5 3.9 4.4 4.9 5.3 5.9 6.2 6.7 7.0 7.5 7.9 8.3 8.7 9.1 9.5 9.9

18 5 3.63 .9 1.7 2.3 2.8 3.4 3.8 4.3 4.8 5.2 5.7 6.0 6.5 6.9 7.3 7.7 8.1 8.5 8.9 9.3 9.7
11 3 3.57 .9 1.7 2.3 2.5 3.3 3.8 4.2 4.7 5.1 5.6 5.9 6.4 6.8 7.2 7.5 8.0 8.4 8.0 9.2 9.6
15 4 2.75 .9 1.? 2.2 2.7 3.2 7.7 4.2 4.6 5.0 5.5 1.8 6.3 6.7 7.0 7.5 7.8 8.2 8.6 8.9 9.4
19 5 7.80 .9 I.E. 2.2 2.7 3.2 2.7 4.1 4.6 4.9 5.4 5.8 6.2 6.6 6.9 7.4 7.8 8.1 8.5 8.9 9.3
4 1 4.00 .8 1.5 2.0 2.6 3.0 3.5 3.9 4.4 4.5 5.2 5.6 5.9 6.3 6.7 7.0 7.5 7.8 6.2 8.5 8.8

17 4 4.25 .8 1.5 1.0 2.5 2.9 7.4 3.8 4.1 4.6 4.9 5.3 5.7 6.0 6.4 6.7 7.0 7.4 7.8 8.1 8.4
13 3 4.33 .8 1.5 1.9 2.5 2.8 7.3 3.7 4.1 4.5 4.8 5.2 5.6 5.9 6.3 6.6 6.9 7.3 7.6 7.9 8.3
9 2 4.50 .6 1.4 1.9 2.4 2.8 3.2 3.6 3.9 4.4 4.7 5.0 5.4 5.7 6.0 6.4 6.7 7.0 7.4 7.7 8.0

14 3 4.67 .8 1.4 1.5 2.3 2.7 2.1 3.5 3.8 4.2 4.5 4,9 5.2 5.6 5.9 6.2 6.6 6.8 7.2 7.5 7.8
5 1 5.03 .7 1.3 1.3 2.1 2.6 2.9 1.3 3.7 3.9 4.3 4.6 4.9 5.3 5.6 5.9 6.2 6.5 6.8 7.0 7.4

16 3 5.33 .7 '1.2 1.7 2.0 2.5 2.8 3.1 3.5 3.8 4.0 4.4 4.7 4.9 5.3 5.6 5.8 6.1 6.4 6 7 6.9
11 2 5.50 .7 1.1 1.6 1.9 2.4 2.7 3.0 3.4 3.7 3.9 4.3 4.6 4.8 5.1 5.5 5.7 5.5 6.3 6.6 6.3
6 1 8.00 .7 1.0 1.5 1.8 2.2 2.6 2.8 3.1 3.5 3.7 3.9 4.3 4.6 4.8 5.0 5.3 5.6 5.8 6.0 6.3

19 3 6.33 .6 ..r! 1.5 1.5 2.1 2.5 2.7 2.9 3.3 3.6 3.8 4.0 4.4 4.6 4.9 5.1 5.4 5.6 5.8 6.0
13 2 6.50 .6 .9 1.5 1.8 2.0 2.4 2.7 2.5 3.2 3.5 2.7 3.9 4.3 4.5 4.7 4.9 5.2 5.5 5.7 5.9
20 3 6.67 .6 .9 1.4 1.7 1.9 2.4 2.6 2.9 3.1 3.4 3.7 3.9 4.2 4.4 4.7 4.9 5.1 5.4 5.6 5.8
7 1 7.00 .6 .9 1.4 1.7 1.9 2.2 2.5 2.9 3.0 3.3 3.6 3.8 3.5 4.2 4.5 4.7 4.9 5.1 5.4 5.6

15 2 7.50 .6 .9 1.3 1.' 1.8 2.1 2.4 2.7 2.9 3.1 3.4 3.6 3.8 3.9 4.2 4.5 4.7 4.8 5,0 5.3
9 1 8.00 .5 .5 1.2 1.5 1.8 1.9 2.3 2.5 2.7 2.5 3.2 3.4 3.E 3.8 3.9 4.2 4.4 4.6 4.8 4.9

17 2 8.50 .5 .8 1.3 1.5 1.7 1.9 2.1 2.4 2.6 2.5 2.9 3.2 3.5 3.6 3.8 3.9 4.2 4.4 4.6 4.8
9 1 5.00 .5 .3 1.4 1.6. 1.8 2.0 2.3 2.5 2.7 2.9 3.0 3.3 3.5 3.7 3.8 3.9 4.2 4.4 4.6

19 2 5.56 .4 .3 .9 1.3 1.6 1.8 1.9 2.2 2.4 2.6 2.8 2.9 3.1 3.3 3.5 3.7 3.8 3.9 4.2 4.4
10 1 10.00 .4 .7 .9 1.2 1.5 1.7 1.9 2.0 2.3 2.5 2.7 2.8 2.8 3.2 2.4 3.6 3.7 3.9 4.0 4.2
11 1 11.01 .3 .7 .E? 1.4 1.6 1.9 1.9 2.1 2.3 2.5 2.7 2.8 2.9 3.1 3.3 3.5 3.6 3.7 3.8
12 1 12.03 .3 . .9 1.3 1.5 1.7 1.8 1.9 2.1 2.3 2.5 2.E 2.8 2.9 3.0 3.2 3.4 3.5 3.6
13 1 13.00 .2 .5 .3 .9 1.1 1.4 1.6 1.7 1.5 1.9 2.1 2.3 2.5 2.6 2.7 2.6 2.9 7.1 3.3 3.4
14 1 14.63 .2 .6 .8 .9 1.0 1.3 1.5 1.6 1.3 1.9 1.0 2.2 2.3 2.5 2.6 2.7 2.8 2.9 3.0 3.2

15.00 .1 .o .7 .a .9 1.2 1.4 1.6 1.7 1.8 1.9 2.0 2.2 2.3 2.5 2.6 2.7 2.8 2.9 3.0
16 1 18.00 .1 .5 .7 .8 .9 1.1 1.3 1.5 1.6 1.7 1.8 1.9 2.0 2.2 2.3 2.5 2.6 2.7 2.8 2.9
17 1 17.00 0 .5 .7 .8 .9 1.0 1.2 1.4 1.6 1.7 1.8 1.8 1.9 2.0 2.2 2.4 2.5 2.6 2.7 2.8
18 1 19.00 0 .5 .7 .3 .9 .9 1.1 1.3 1.5 1.6 1.7 1.d 1.5 1.9 2.1 2.2 2.4 2.5 2..6 2.7
19 1 19.00 n .4 .6 .d .8 .9 1.1 1.3 1.4 1.5 1.6 1.7 1.8 1.9 1.9 2.1 2.2 2.4 2.5 2.6 CN
20 1 20.00 0 .4 .6 .7 .8 .9 1.0 1.2 1.4 1.5 1.6 1.7 1:8 1.8 1.9 1.9 2.1 2.2 2.4 2.5 In



90X PREDICTION INTERVAL TWC FUTURE OBSERVATIONS

C9SERVE0 NUMBER CF CCLNTS
L N L/M 21 ?2 23 24 25 26 27 25 29 30 31 32 33 39 35 36 37 38 39 46

1 1 1.00 31.3 32.5 13.8 35.0 36.2 37.5 28.7 39.9 41.1 42.3 43.5 44.7 45.9 47.1 40.3 49.5 50.7 91.8 53.0 54.2
6 5 1.20 26.5 27.6 28.6 29.6 30.7 31.7 12.7 13.7 34.7 35.9 36.8 37.8 35.8 39.8 40.4 41.41 42.6 43.4 94.8 45.6
5 4 1.25 25.5 26.6 27.0 28.6 29.5 30.5 31.5 32.5 33.5 34.5 25.4 36.4 37.4 32.3 39.3 40.3 41.2 42.2 43.1 44.1
4 3 1.33 24.1 25.0 26.0 24.9 27.8 28.8 29.7 30.6 31.6 32.5 33.4 34.3 35.2 36.1 37.0 37.9 38.8 39.7 40.6 41.5
7 5 1.40 23.0 23.9 24.9 25.8 26.7 27.5 23.4 29.3 30.2 31.1 31.9 32.8 33.7 34.6 35.4 36.3 37.1 38.1 38.8 39.7
3 2 1.50 21.7 22.5 23.4 24.2 25.0 29.9 26.7 27.5 28.4 29.2 30.0 30.8 31.6 32.4 33.3 34.1 34.9 35.7 36.5 37.3
8 5 1.60 20-.5 21.3 22.0 22.8 23.6 24.4 25.2 26.0 26.7 27.5 25.3 29.1 29.8 30.6 31.4 32.1 32.9 33.6 34.4 35.1
5 3 1.67 19.7 23.5 21.3 22.0 22.8 23.5 24.3 25.0 25.8 26.5 27.3 28.0 28.7 29.5 30.2 30.9 31.7 32.4 33.1 33.8
7 4 1.75 19.9 19.6 20.4 21.1 21.8 22.5 23.2 23.9 24.7 25.4 26.1 26.8 27.5 21.2 28.9 29.6 30.3 31.0 31.7 32.4
9 5 1.80 18.4 19.1 19.8 20.6 21.3 21.9 22.7 23.4 24.0 24.7 25.5 26.1 26.8 27.5 28.2 28.9 29.6 30.2 30.9 31.6
2 1 2.00 15.5 17.4 14.1 18.7 19.4 20.0 20.6 21.3 21.9 22.5 23.1 23.8 24.4 25.0 25.6 26.3 26.9 27.5 28.1 28.7

11 5 2.20 15.4 16.0 16.6 17.2 17.8 18.4 18.9 19.5 20.1 20.7 21.3 21.8 22.4 22.9 23.5 24.1 24.7 25.2 25.8 26.4
9 4 2.25 15.1 15.7 16.3 14.9 17.5 18.0 13.6 19.1 19.7 20.3 20.9 21.4 21.5 22.5 23.1 23.6 24.2 24.7 25.3 25.8
7 3 2.37 14.7 15.2 15.3 16.3 16.9 17.5 13.0 18.6 19.1 19.6 20.2 20.7 21.3 21.8 22.3 22.9 23.4 23.9 24.5 25.0

12 5 2.41 14.3 14.3 15.4 15.9 16.5 17.0 17.6 16.1 13.6 19.2 14.7 20.2 20.7 21.3 21.8 .22.3 22.8 23.3 23.8 24.4
5 2 2.53 13.8 14.3 14.6 15.4 15.9 16.4 16.9 17.5 17.9 18.5 19.0 19.5 20.0 20.5 21.0 21.5 22.0 22.5 23.0 23.5

13 5 2.60 13.3 13.6 14.4 14.8 15.4 15.9 16.4 16.8 17.4 17.8 15.3 16.8 19.3 19.8 20.3 20.8 21.3 21.7 22.2 22.7
8 3 2.67 13.0 13.6 14.0 14.5 15.0 15.5 16.0 16.5 16.9 17.5 17.9 18.4 18.5 19.4 19.5 20.3 20.8 21.3 21.7 22.2

14 5 2.80 12.5 12.9 13.5 13.9 14.4 14.9 15.3 15.8 16.3 16.7 17.2 17.6 18.1 18.6 15.0 19.5 19.9 20.4 20.8 21.3
3 1 3.00 11.9 12.2 12.7 13.1 13.6 14.0 14.5 14.9 15.3 15.7 16.2 16.6 17.0 17.5 17.9 18.3 18.7 19.2 19.6 20.0

16 5 3.20 11.1 11.6 12.0 12.4 12.8 13.2 13.7 14.1 14.5 14.9 15.3 15.7 16.1 16.5 16.9 17.3 17.7 18.1 16.5 18.9
10 3 3.33 10.8 11.2 11.5 11.9 12.4 12.8 13.2 13.6 13.9 14.4 14.8 15.1 15.6 15.9 16.3 16.1 17.1 17.5 17.8 18.2
17 5 7.41 10.6 10.9 11.4 11.3 12.2 12.6 12.9 13.4 13.7 14.1 14.5 14.9 15.3 15.7 16.0 16.4 16.8 17.2 17.6 17.9
7 2 3.50 10.3 16.7 11.1 11.5 11.9 12.3 12.6 13.0 13.4 13.9 14.1 14.5 14.9 15.3 15.6 16.0 16.4 16.7 17.1 17.5

18 5 3.63 10.1 10.5 10.9 11.2 11.6 11.9 12.4 12.7 13.1 13.5 13.8 14.2 14.5 14.9 15.3 15.6 15.9 16.3 16.7 17.0
11 3 3.67 9.9 10.3 10.7 11.0 11.4 11.8 12.1 12.5 12.9 13.2 12.6 13.9 14.3 14.7 15.0 15.4 15.7 16.1 16.4 16.8
15 4 3.75 9.7 10.1 10.1 10.3 11.2 11.6 11.9 12.3 12.6 12.9 13.3 13.7 14.0 14.4 14.7 15.1 15.4 15.8 16.1 16.5
19 5 3.80 9.6 10.0 10.4 10.7 11.4 11.4 11.8 12.1 12.5 12.8 13.2 13.5 13.5 14.2 14.6 14.9 15.2 15.6 15.9 16.3
4 1 4.00 5.2 9.6 9.9 10.3 10.6 10.9 11.3 11.6 11.9 12.3 12.6 12.9 13.3 13.6 13.9 14.3 14.6 14.9 15.2 15.6

17 4 4.25 8.8 9.1 9.4 9.7 10.0 10.4 10.7 11.0 11.4 11.7 11.9 12.3 12.6 12.9 13.2 13.5 13.8 14.1 14.5 14.8
13 3 4.33 3.6 8.9 9.3 9.0 9.9 10.2 10.5 10.8 11.2 11.5 11.8 12.1 12.4 12.7 13.0 13.3 13.6 13.9 14.2 14.5
9 2 4.50 8.4 8.7 8.9 9.3 9.6 9.9 10.2 10.5 10.3 11.1 11.4 11.7 12.0 12.3 12.6 12.9 13.2 13.5 13.8 14.0

14 3 4.67 5.1 3.4 8.7 9.0 9.3 9.6 9.1 10.2 10.5 10.8 11.0 11.4 11.6 11.9 12.2 12.5 12.8 13.0 13.3 13.6
5 1 5.00 7.7 7.9 8.2 8.5 8.8 9.0 9.3 9.6 9.9 10.2 10.4 10.7 10.9 11.2 11.5 11.8 12.0 12.3 12.6 12.0

16 3 5.31 7.3 7.5 7.8 5.0 8.3 8.6 6.8 9.1 9.4 9.6 9.9 10.1 10.4 10.7 10.9 11.1 11.4 11.7 11.9 12.1
11 2 5.53 7.0 7.3 7.6 7.8 8.1 8.4 9.6 8.9 9.1 9.4 9.6 9.9 10.1 10.4 10.6 10.8 11.1 11.4 11.6 11.8
6 1 6.10 6.6 6.8 7.0 7.3 7.1 7.8 5.0 8.3 8.5 8.7 8.9 9.2 9.4 9.6 9.5 10.1 10.3 10.6 10.0 10.9

19 3 6.33 6.3 6.5 6.3 6.9 7.2 7.5 7.7 7.9 8.1 8.3 8.6 8.8 8.9 9.2 9.4 9.7 9.8 10.1 10.3 10.5
13 2 6.50 6.1 5.4 6.6 6.3 7.0 7.3 7.5 7.7 7.9 8.1 8.4 8.6 8.9 9.0 9.2 9.5 9.7 9.5 10.0 10.3
20 3 6.67 6.0 6.3 6.5 6.7 6.9 7.1 7.4 7.6 7.8 7.9 8.2 8.4 8.6 8.8 5.0 9.2 9.5 9.7 5.8 10.0
7 1 7.00 5.8 6.0 6.2 6.5 6.7 6.8 7.0 7.3 7.5 7.7 7.8 8.0 5.3 8.5 8.7 8.8 9.0 9.3 9.5 9.7

15 2 7.5' 5.5 5.7 5.9 6.0 6.3 6.5 6.7 6.8 7.0 7.3 7.5 7.6 7.8 8.0 8.2 8.4 8.6 8.7 8.9 9.1
8 1 8.00 5.2 9.4 5.6 5.8 5.9 6.1 6.3 6.5 6.7 6.5 7.0 7.2 7.4 7.6 7.8 7.9 8.1 8.3 8.5 8.6

17 2 8.50 4.9 5.1 5.3 5.5 5.7 5.8 6.0 6.2 6.4 6.6 6.7 6.9 7.0 7.2 7.4 7.6, 7.7 7.9 8.0 8.2
9 1 9.00 4.7 4.9 5.0 5.2 5.4 5.6 5.7 5.9 6.0 6.2 6.4 6.6 6.7 6.9 7.0 7.2 7.4 7.5 7.7 7.8

19 2 9.50 4.6 4.7 4.3 5.0 5.2 5.4 5.5 5.7 5.8 5.9 6.1 6.3 8.5 6.6 6.7 6.9 7.0 7.2 7.4 7.5
10 1 10.00 4.4 4.5 4.7 4.3 4.9 5.1 5.3 5.5 5.6 5.7 5.9 6.0 6.2 6.3 6.5 6.6 6.8 6.9 7.0 7.2
11 1 11.03 4.9 4.2 4.3 4.1 4.6 4.7 4.9 5.0 5.2 5.3 5.5 5.6 5.7 5.8 5.9 6.1 6.3 6.4 6.5 6.7
12 1 12.00 3.3 3.9 4.0 4.1 4.3 4.5 4.6 4.7 4.9 4.9 5.0 5.2 . 5.3 5.5 5.6 5.7 5.8 5.9 6.0 6.2
13 1 12.00 3.6 3.7 3.8 3.9 4.0 4.1 4.3 4.4 4.5 4.7 4.8 4.9 4.5 5.1 5.2 5.4 5.5 5.6 5.7 5.8
14 1 14.09 3.4 3.5 3.6 3.7 3.8 2.9 4.0 4.1 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.1 5.3 5.4 5.5
15 1 15.00 3.1 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.3 4.4 4.5 4.6 4.7 4.8 4.6 4.9 5.0 5.2
16 1 1f-.00 2.9 3.1 3.2 3.3 3.5 3.6 3.7 3.7 3.9 3.9 4.0 4.1 4.2 4.4 4.5 4.6 4.6 4.7 4.8 4.9
17 1 17.00 2.5 2.9 3.0 3.1 3.3 3.4 3.5 3.6 3.7 3.8 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7
18 1 18.00 2.7 2.3 2.5 2.9 3.1 2.2 3.3 3.4 3.5 2.6 2.7 3.8 3.8 3.9 4.0 4.1 4.2 4.3 4.4- 4.5
19 1 19.00 2.6 2.7 2.8 2.1 2.9 3.0 3.2 3.3 3.4 3.5 3.6 3.6 3.7 3.8 3.8 3.9 4.0 4.1 4.2 4.3
20 1 20.00 2.6 2.5 2.7 2.8 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.7 3.6 3.8 3.9 4.0 4.1



95V PFEDICTION INTERVAL - TWO FUTURE OBSERVATIONS

OBSERVED NUMBER CF COUNTS
L H Lin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

1 1 1.00 4.1 6.4 8.3 10.0 11.7 13.3 14.8 16.3 17.8 19.2 20.6 22.0 23.4 24.8 26.2 27.5 28.8 30.2 31.5 32.8
6 5 1.20 3.5 5.5 7.0 8.6 9.9 11.3 12.6 13.9 15.1 16.4 17.6 18.8 19.9 21.1 22.2 23.4 24.5 25.6 26.7 27.8
5 4 1.25 3.4 5.3 6.8 8.3 9.6 1C.9 12.2 13.4 14.6 15.8 16.9 18.1 19.2 20.4 21.5 22.6 23.6 24.7 25.8 26.8
4 3 1.33 3.2 4.9 6.5 7.8 9.1 10.4 11.6 12.7 13.8 14.9 16.0 17.1 18.2 19.2 20.3 21.3 22.3 23.4 24.4 25.4
7 5 1.40 3.1 4.8 6.2 7.5 8.7 9.9 11.0 12.2 13.3 14.3 15.4 16.4 17.4 18.4 19.4 20.4 21.4 22.4 23.3 24.3
3 2 1.50 2.9 4.5 5.9 7.1 8.3 9.4 10.5 11.5 12.5 13.5 14.5 15.5 16.4 17.4 18.3 19.2 20.1 21.0 21.9 22.8
8 5 1.60 2.1 4.3 5.6 6.7 7.8 8.9 9.9 10.9 11.8 12.8 13.7 14.6 15.5 16.4 17.3 18.2 19.0 19.9 20.8 21.6
5 3 1.67 2,7 4.1 5.4 6.5 7.6 8.6 9.6 10.5 11.4 12.4 13.2 14.1 15.0 15.8 16.7 17.6 18.4 19.2 20.0 20.8
7 4 1.75 2.6 3.9 S.2 6.3 7.3 8.2 9.2 10.1 10.9 11.8 12.7 13.6 14.4 15.2 16.0 16.8 17.6 18.4 19.2 19.9
9 5 1.80 2.6 3.9 5.0 6.1 7.1 8.0 8.9 9.8 10.7 11.6 12.4 13.2 14.0 14.8 15.6 16.4 17.2 17.9 18.7 19.5
2 1 2.00 2.3 3.6 4.7 5.6 6.5 7.4 8.2 9.0 9.8 10.6 11.4 12.1 12.8 13.6 14.3 15.0 15.7 16.4 17.1 17.8

11 5 2.20 2.1 3.3 4.3 5.2 6.0 6.8 7.6 8.4 9.0 9.8 -10.5 11.2 11.8 12.5 13.2 13.8 14.5 15.1 15.8 16.4
9 4 2.25 2.0 3.3 4.2 5.1 5.9 6.7 7.5 8.7 9.9 9.6 10.3 10.9 11.6 12.3 12.9 13.6 14.2 14.8 15.5 16.1
7 3 2.33 1.9 3.1 4.1 4.9 5.7 6.5 7.2 7.9 8.7 9.3 9.9 10.6 11.3 11.9 12.6 13.2 13.5 14.4 15.0 15.6

12 5 2.40 1.9 3.0 3.9 4.8 5.6 6.4 7.0 7.8 8.5 9.1 9.8 10.4 11.0 11.7 12.3 12.8 13.5 14.0 14.7 15.2
5 2 2.50 1.9 2.9 3.8 4.7 5.5 1.1 6.8 7.5 8.2 8.8 9.4 10.0 10.7 11.3 11.8 12.4 13.0 13.6 14.1 14.7

13 5 2.60 1.8 2.9 3.8 4.6 5.3 5.9 6.6 7.3 7.9 8.5 9.1 9.7 10.3 10.9 11.5 12.0 12.6 13.1 13.7 14.2
8 3 2.67 1.8 2.8 3.7 4.5 5.1 5.8 6.5 7.1 7.7 8.4 8.9 9.5 10.1 10.7 11.2 11.8 12.3 12.9 13.4 13.9

14 5 7.60 1.8 2.7 3.6 4.3 4.9 5.6 6.3 6.8 7.5 8.0 8.6 9.1 9.7 10.3 10.8 11.3 11.8 12.4 12.9 13.4
3 1 3.00 1.7 2.6 3.4 4.J 4.7 5.3 5.9 6.5 7.0 7.6 8.1 8.7 9.2 9.7 10.2 10.7 11.2 11.7 12.1 12.6

16 5 3.20 1.6 2.5 3.2 3.5 4.5 5.0 5.6 6.1 6.7 7.2 7.7 8.2 8.7 9.2 9.7 10.1 10.6 11.0 11.5 11.9
10 3 3.33 1.6 2.4 3.1 3.7 4.4 4.9 5.5 5.9 6.5 6.9 7.5 7.9 8.4 8.9 9.4 9.8 10.3 10.7 11.1 11.6
17 5 3.40 1.6 2.4 3.0 3.7 4.3 4.8 5.4 5.8 6.4 6.5 7.4 7.8 8.3 8.7 9.2 9.7 10.1 10.5 10.9 11.4
7 2 3.50 1.5 2.3 2.9 3.6 4.2 4.7 5.2 5.7 6.2 6.7 7.2 7.7 8.1 8.6 8.9 9.4 9.8 10.3 10.7 11.1

18 5 3.6G 1.5 2.3 2.9 3.6 4.0 4.6 5.1 5.6 6.1 6.6 7.0 7.5 7.9 8.4 8.8 9.2 9.6 10.0 10.5 10.9
11 3 3.17 1.5 2.2 2.8 3.5 3.9 4.6 5.0 5.6 5.9 6.5 6.9 7.4 7.8 8.2 8.7 9.0 9.5 9.9 10.3 10.7
15 4 3.75 1.4 2.2 2.8 3.4 3.9 4.5 4.9 5.5 5.9 6.4 6.8 7.2 7.7 8.1 8.5 8.9 9.3 9.7 10.1 10.5
19 5 7.80 1.4 2.1 2.9 3.4 3.9 4.5 4.9 5.4 5.8 6.3 6.7 7.1 7.6 7.9 8.4 8.8 9.2 9.6 10.0 10.4
4 1 4.0C 1.4 2.0 2.7 3.3 3.8 4.3 4.7 5.2 5.6 6.0 6.5 6.8 7.3 7.7 8.0 8.5 8.8 9.2 9.6 9.9

17 4 4.25 1.3 1.9 2.b 3.0 3.6 4.0 4.5 4.9 5.4 5.8 6.1 6.6 6.9 7.3 7.7 8.0 8.4 8.8 9.1 9.5
13 3 4.33 1.2 1.9 2.6 3.0 3.6 3.9 4.5 4.8 5.3 5.7 6.0 6.5 6.8 7.2 7.6 7.9 8.3 8.7 8.9 9.4
9 2 4.5C 1.2 1.9 2.5 2.9 3.5 3.9 4.3 4.7 5.1 5.5 5.9 6.3 6.6 6.9 7.4 7.7 8.0 8.4 8.7 9.0

14 3 4.67 1.1 1.8 2.4 2.9 3.4 3.8 4.2 4.6 4.9 5.4 5.7 6.1 6.5 6.8 7.1 7.5 7.8 8.1 9.5 8.8
5 1 5.00 1.0 1.5 2.3 2.3 3.2 7.6 3.9 4.4 4.7 5.0 5.5 5.8 6.1 6.5 6.8 7.1 7.4 7.7 8.0 8.4

16 3 5.33 .9 1.7 2.1 2.7 2.9 3.5 3.8 4.1 4.5 4.8 5.2 5.5 5.8 6.1 6.5 6.7 7.0 7.4 7.6 7.9
11 2 5.5C .9 1.7 2.1 2.6 2.9 3.4 3.7 4.0 4.4 4.7 5.0 5.4 5.7 5.9 E.3 6.6 6.8 7.1 7.5 7.7
6 1 6.00 .9 1.6 1.9 2.4 2.8 3.1 3.5 3.8 4.1 4.5 4.7 4.9 5.3 5.6 5.8 6.1 6.4 6.7 6.9 7.2

19 3 6.33 .9 1.5 1.9 2.3 2.7 2.9 3.4 3.7 3.9 4.2 4.6 4.8 5.0 5.4 5.7 5.9 6.1 6.4 6.7 6.9
13 2 6.50 .9 1.5 1.8 2.3 2.7 2.9 3.3 3.6 3.8 4.1 4.5 4.7 4.9 5.3 5.6 5.8 6.0 6.3 6.6 6.8
20 3 6.67 .9 1.5 1.1 2.2 2.6 2.9 3.2 3.5 3.8 4.0 4.4 4.7 4.9 5.1 5.4 5.7 5.9 6.2 6.4 6.7
7 1 7.00 .8 1.4 1.9 2.1 2.5 2.8 3.0 3.4 3.7 3.9 4.2 4.5 4.7 4.9 5.2 5.5 5.7 5.9 6.2 6.4

15 2 7.50 .9 1.3 1.7 1.9 2.4 2.7 2.9 3.2 3.5 3.7 7.9 4.2 4.5 4.7 4.9 5.2 5.4 5.7 5.8 6.0
8 1 3.00 .9 1.2 1.7 1.9 2.3 2.6 2.8 3.0 3.3 3.6 3.8 4.0 4.3 4.5 4.7 4.9 5.1 5.4 5.6 .5.8

17 2 8.50 .8 1.1 1.6 1.3 2.1 2.5 2.7 2.9 3.2 3.5 3.7 3.8 4.0 4.3 4.5 4.7 4.9 5.1 5.3 5.6
9 1 9.CC .8 1.0 1.5 1.3 1.9 2.4 2.6 2.3 2.9 3.3 3.5 3.7 3.9 4.1 4.3 4.6 4.7 4.9 5.1 5.3

19 2 9.50 .7 .9 1.5 1.7 1.9 2.2 2.5 2.7 2.9 3.1 3.4 3.6 3.8 3.9 4.1 4.4 4.6 4.7 4.9 5.0
10 1 10.00 .7 .9 1.4 1.7 1.9 2.1 2.4 2.7 2.8 2.9 3.2 3.5 3.7 3.8 3.9 4.2 4.4 4.6 4.7 4.9
11 1 11.00 .7 .9 1.3 1.6 1.8 1.9 2.2 2.5 2.7 2.8 2.9 3.2 3.4 3.6 3.7 3.9 4.0 4.2 4.4 4.6
12 1 17.00 .7 .9 1.2 1.5 1.7 1.9 2.0 2.3 2.5 2.7 2.8 2.9 3.1 3.4 3.5 3.7 3.8 3.9 4.1 4.3
13 1 13.00 .6 .9 1.0 1.4 1.7 1.8 1.9 2.1 2.4 2.6 2.7 2.8 2.9 3.1 3.3 3.5 3.6 3.8 3.9 3.9
14 1 14.00 .6 .6 .9 1.3 1.6 1.7 1.9 1.9 2.2 2.4 2.6 2.7 2.8 2.9 3.1 3.3 3.4 3.6 3.7 3.8
15 1 15.11 .6 .8 .9 1.2 1.5 1.7 1.8 1.9 2.0 2.3 2.5 2.6 2.7 2.8 2.9 3.1 3.2 3.4 3.5 3.7
16 1 16.00 .5 .3 .9 1.1 1.4 1.6 1.7 1.8 1.9 2.1 2.3 2.5 2.6 2.7 2.8 2.9 3.0 3.2 3.4 3.5
17 1 17.00 .5 .3 .9 1.0 1.4 1.6 1.7 1.8 1.9 2.0 2.2 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.2 3.3
18 1 19.00 .5 .8 .9 .9 1.3 1.5 1.6 1.8 1.9 1.9 2.1 2.3 2.4 2.6 2.7 2.8 2.8 2.9 3.0 3.2
19 1 19.60 .5 .7 .9 .9 1.2 1.4 1.6 1.7 1.8 1.9 1.9 2.1 2.3 2.5 2.6 2.7 2.8 2.8 2.9 3.0
20 1 20.00 .4 .7 .8 .9 1.1 1.4 1.5 1.7 1.8 1.5 1.9 2.0 42 2.4 2.5 2.6 2.7 2.8 2.8 2.9



957. PREOICTICN INTERVAL - TWC FUTURE OBSERVATIONS

OBSERVED NUMBER CF COUNTS
L M Lim 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 48

1 1 1.00 34.1 35.4 36.7 37.9 39.2 40.5 41.3 43.0 44.3 45.5 46.8 48.0 49.3 50.5 51.7 52.9 54.2 55.4 56.6 57.8
6 5 1.20 25.9 30.0 31.1 32.2 33.3 34.3 35.4 36.5 37.5 38.6 39.6 40.7 41.7 42.8 43.8 44.6 45.8 46.9 47.9 48.9
5 4 1.25 27.9 25.9 30.0 31.0 32.1 33.1 74.1 35.1 36.2 37.2 38.2 39.2 40.2 41.2 42.2 43.2 44.2 45.2 46.2 47.1
4 3 1.33 26.4 27.3 28.3 29.3 30.3 31.3 32.2 33.2 34.1 35.1 31.0 37.0 37.9 38.9 39.8 40.7 41.7 42.6 43.5 44.5
7 5 1.40 25.2 26.2 27.1 28.3 29.0 25.9 39.8 31.8 32.7 33.6 34.5 35.4 31.3 37.2 38.1 39.0 39.9 40.8 41.7 42.5
3 2 1.50 23.7 24.6 25.5 26.4 27.3 28.1 79.0 29.9 30.7 31.6 32.4 33.3 34.1 34.9 35.8 36.6 37.5 38.3 39.1 40.0
B 5 1.40 22.5 23.3 24.1 24.9 25.8 26..6 27.4 28.2 29.0 29.8 30.6 31.4 32.2 33.0 33.8 34.6 35.4 36.2 36.9 37.7
5 3 1.67 21.7 22.5 23.3 24.J 24.8 25.6 26.4 27.2 28.0 28.3 29.5 30.3 31.1 31.8 32.6 33.4 34.1 34.8 35.6 36.4
7 4 1.75 20.5 21.5 22.3 23.1 23.8 24.6 25.3 26.0 26.8 27.6 28.3 29.0 29.7 30.5 31.2 31.9 32.7 33.4 34.1 34.8
9 5 1.81 20.3 21.0 21.7 22.5 23.2 23.9 24.7 25.4 26.1 26.9 27.6 28.3 29.0 29.7 30.4 31.1 31.8 32.6 33.3 33.9
2 1 2.00 18.5 19.2 19.8 20.5 21.2 21..8 22.5 23.2 23.9 24.5 25.1 25.5 26.5 27.1 27.7 28.4 29.0 29.7 30.3 30.9

11 5 2.2C 17.0 17.7 19.3 18.9 19.5 20.1 20.7 21.4 21.9 22.6 23.1 23.7 24.3 24.9 25.5 26.1 26.7 27.3 27.8 28.4
9 4 2.25 16.7 17.7 17.9 16.6 19.1 19.7 20.3 20.9 21.5 22.1 22.7 23.3 23.8 24.4 25.0 25.6 26.2 26.7 27.3 27.9
7 3 2.33 16.2 16.8 17.4 17.9 18.6 19.1 19.7 20.3 20.8 21.4 22.1 22.6 23.1 23.7 24.2 24.8 25.4 25.9 26.5 27.0

12 5 2.43 15.3 16.4 16.9 17.6 18.1 18.7 19.2 19.8 20.4 20.9 21.5 22.0 22.E 23.1 23.7. 24.2 24.7 25.3 25.8 26.4
5 2 2.53 15.3 15.9 16.4 16.9 17.5 18.0 19.6 19.1 19.7 20.2 20.7 21.3 21.8 22.3 22.6 23.4 23.9- 24.4 24.9 25.4

13 5 2.60 14.8 15.3 15.9 16.4 16.9 17.5 17.9 18.5 19.0 15.5 20.0 20.6 21.0 21.6 22.0 22.6 23.1 23.6 24.1 24.6
8 3 2.17 14.5 15.0 15.5 16.0 16.6 17.1 17.6 18.1 18.6 19.1 19.6 20.1 20.6 21.1 21.6 22.1 22.6 23.0 23.6 24.0

14 5 2.09 13.9 14.4 14.9 15.4 15.9 16.4 16.9 17.4 17.8 18.3 16.8 19.3 19.5 20.2 20.7 21.2 21.6 22.1 22.6 23.0
3 1 3.0C 13.1 13.6 14.0 14.5 14.9 15.5 15.9 16.4 16.8 17.3 17.7 18.2 18.6 19.1 19.5 19.9 20.4 20.8 21.3 21.7

16 5 3.20 12.4 12.9 11.3 13.8 14.2 14.6 15.0 15.5 15.9 11.4 11.8 17.2 17.6 16.0 18.5 18.9 19.3 19.7 20.1 20.6
10 3 3.23 12.0 12.5 12.9 13.3 13.7 14.1 14.6 14.9 15.4 15.5 11.2 16.6 17.0 17.5 17.8 18.2 18.7 19.0 19.5 19.6
17 5 2.40 11.8 12.2 12.7 13.1 13.5 13.9 14.3 14.7 15.1 15.6 15.9 11.4 16.7 17.1 17.6 17.9 18.3 18.7 19.1 19.5
7 2 3.50 11.5 11.9 12.4 12.3 13.2 13.6 13.9 14.4 14.9 15.2 15.6 15.9 16.4 16.7 17.1 17.5 17.9 18.3 15.7 19.0

18 5 1.40 11.2 11.7 12.1 12.5 12.9 13.3 13.7 14.0 14.5 14.9 15.2 15.6 15.9 16.4 16.7 17.1 17.5 17.8 16.2 18.6
11 3 3.67 11.1 11.5 11.9 12.3 12.7 13.0 13.5 13.8 14.2 14.6 14.9 15.4 15.7 16.1 16.5 16.8 17.2 17.6 17.9 18.3
15 4 3.75 10.9 11.3 11.7 12.0 12.5 12.5 13.2 13.6 13.9 14.3 14.7 15.0 15.4 15.8 16.1 16.5 16.9 17.2 17.6 17.9
19 5 3.80 10.8 11.2 11.6 11.9 12.3 12.7 13.0 13.4 13.5 14.2 14.5 14.9 15.3 15.6 15.9 16.3 16.7 17.0 17.4 17.7
4 1 4.00 10.4 10.7 11.1 11.5 11.8 12.2 12.5 12.9 13.2 13.E 13.9 14.3 14.6 14.9 15.3 15.7 15.9 16.3 16.7 17.0

17 4 4.25 9.8 10.2 10.6 13.9 11.2 11.6 11.9 12.3 12.5 12.9 13.2 13.6 13.9 14.2 14.6 14.9 15.2 15.5 15.8 16.2
13 3 4.71 9.7 10.0 10.4 16.7 11.0 11.4 11.7 12.0 12.4 12.7 13.1 13.4 13.7 14.0 14.3 14.6 14.9 15.3 15.6 15.9
9 2 4.50 9.4 9.7 10.0 10.4 10.7 11.0 11.4 11.7 12.0 12.3 12.6 12.9 13.3 13.6 13.9 14.2 14.5 14.8 15.1 15.4

14 3 4.67 9.1 9.5 9.9 10.1 10.4 10.7 11.0 11.4 11.7 11.9 12.3 12.6 12.8 13.2 13.5 13.8 14.0 14.4 14.? 14.9
5 1 5.00 9.7 8.9 9.3 9.6 9.8 11.1 10.5 10.7 11.0 11.3 11.6 11.9 12.2 12.5 12.7 13.0 13.3 13.6 13.8 14.1

16 3 5.71 8.2 8.5 9.9 9.0 9.4 9.6 9.9 10.2 10.5 10.7 10.9 11.3 11.6 11.8 12.0 12.3 12.6 12.8 13.1 13.4
11 2 5.50 8.0 8.3 8.6 8.8 9.1 9.4 9.7 9.9 10.2 10.5 10.7 10.9 11.3 11.5 11.5 12.0 12.3 12.6 12.5 13.0
6 1 6.00 7.5 7.7 7.9 8.3 8.5 8.8 9.0 9.3 9.5 9.8 9.9 10.3 10.5 10.7 10.9 11.2 11.5 11.7 11.9 12.1

19 3 1.33 7.2 7.4 7.7 7.9 8.1 8.4 8.7 8.9 9.1 9.4 9.6 9.8 10.0 10.3 10.5 10.7 10.9 11.2 11.4 11.6
13 2 4.53 7.0 7.3 7.5 7.8 7.9 8.2 5.5 8.7 8.9 9.1 9.4 9.6 9.8 10.0 10.3 10.5 10.7 10.9 11.2 11.4
20 3 6.67 6.9 7.1 7.4 7.b 7.8 8.0 5.3 8.5 9.7 8.9 9.2 9.4 9.7 9.8 10.0 10.3 10.5 10.7 10.9 11.2
7 1. 7.00 6.7 6.8 7.1 7.3 7.6 7.8 7.9 8.2 8.4 8.E 8.8 9.0 9.3 9.5 9.7 9.9 10.1 10.3 10.5 10.7

15 2 7.50 6.3 6.5 6.7 6.9 7.1 7.4 7.6 7.8 7.9 8.2 8.4 8.6 8.8 8.9 9.2 9.4 9.6 9.8 9.9 10.1
8 1 8.00 5.9 6.2 6.4 6.6 6.8 E.9 7.2 7.4 7.6 7.9 7.9 8.1 8.4 8.6 8.7 8.9 9.1 9.3 9.5 9.7

17 2 9.50 5.7 5.9 6.1 6.3 6.5 6.7 6.8 7.0 7.2 7.4 7.6 7.8 7.9 8.1 8.3 8.5 8.7 8.8 9.0 9.2
9 1 5.00 5.5 5.7 5.9 6.0 6.2 5.4 6.6 6.7 6.9 7.1 7.3 7.5 7.6 7.5 7.9 8.1' 0.3 8.5 8.6 8.8

19 2 1.50 5.3 5.5 5.6 5.9 5.9 6.1 6.3 6.5 6.7 6.8 6.9 7.1 7.3 7.5 7.6 7.8 7.9 8.1 8.3 8.4
10 1 10.00 5.0 5.2 5.4 5.0 5.7 5.9 6.0 6.2 6.4 6.6 6.7 6.8 6.9 7.2 7.3 7.5 7.7 7.0 7.9 8.1
11 1 11.00 4.7 4.5 4.9 5.2 5.4 5.5 5.7 5.8 5.9 6.0 6.2 6.4 6.5 6.7 6.8 6.9 7.1 7.2 7.4 7.5
12 1 12.00 4.5 4.6 4.7 4.8 4.9 5.1 5.3 5.5 5.6 5.7 5.8 5.9 6.1 6.2 E.4 6.5 6.7 6.8 6.9 7.0
13 1 13.60 4.1 4.3 4.5 4.6 4.7 4.8 4.9 5.1 5.2 5.4 5.5 5.6 5.7 5.8 5.9 6.1 6.2 6.4 6.5 6.6
14 1 14.00 3.9 4.0 4.2 4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.2 5.3 5.5 5.6 5.7 5.8 5.9 5.9 6.1 6.3
15 1 15.1.0 3.8 3.8 3.9 4.1 4.2 4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.1 5.3 5.4 5.5 5.6 5.7 5.8 5.9
16 1 1,,.c0 3.6 1.7 3.3 3.9 4.0 4.1 4.3 4.4 4.5 4.6 4.7 4.8 4.9 4.9 5.1 5.2 5.4 5.5 5.6 5.7
17 1 17.00 3.5 3.6 3.7 3.8 3.8 7.9 4.0 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 4.9 5.1 5.2 5.3 5.4
18 1 15.00 3.3 3.4 3.5 3.5 3.7 7.8 3.9 3.9 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4 -9 4.9 4.0 5.2 CN
19 1 19.00 3.1 3.3 3.4 3.5 3.6 3.7 3.8 3.8 3.9 4.0 4.1 4.2 4.4 4.5 4.6 4.6 4.7 4.6 4.9 4.9 CO
20 1 20.00 2.9 3.1 3.3 3.4 3.5 3.6 3.7 3.7 3.5 3.9 3.9 4.0 41.2 4.3 4.4 4.5 4.6 4.6 4.7 4.6
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PREOICTICN INTERVAL - TWO FUTURE OBSERVATIONS

C3SERVLD NUM3ER CF CCUNTS
6 7 9 9 10 11 12 13 14 15 16 17 18 19 20

1 1 1.00 6.5 9.1 11.3 13.3 15.2 16.9 19.7 20.4 21.9 23.6 25.1 26.7 28.2 29.7 31.1 32.6 34.0 35.5 36.9 38.3

6 5 1.20 5.6 7.8 9.7 11.5 13.0 14.6 16.0 17.5 18.8 20.2 21.5 22.9 24.1 25.4 26.6 27.8 29.1 36.3 31.5 32.7

5 4 1.25 5.5 7.6 9.t. 11.0 12.6 14.1 15.5 16.8 18.2 19.5 20.8 22.0 23.3 24.5 25.7 26.9 28.1 29.2 30.4 31.6
4 3 1.33 5.2 7.2 8.9 10.5 11.9 17.4 14.7 15.9 17.2 18.5 19.7 20.8 22.0 23.2 24.3 25.5 26.6 27.7 28.8 29.8
7 5 1.40 4.9 6.9 0.6 10.1 11.5 12.8 14.1 15.4 16.6 17.7 18.9 20.0 21.1 22.3 23.4 24.4 25.5 26.5 27.6 28.6

3 2 1.50 4.7 6.5 8.2 9.6 10.9 12.1 13.4 14.5 15.7 16.8 17.8 18.9 19.9 21.0 22.0 23.0 24.0 25.0 26.0 27.0
8 5 1.60 4.5 6.3 7.3 9.1 10.4 11.6 12.7 13.8 14.3 15.9 16.9 17.9 18.9 19.9 20.9 21.8 22.8 23.7 24.6 25.6

5 3 1.57 4.4 6.0 7.5 8.8 10.0 11.2 12.3 13.3 14.4 15.4 16.4 17.4 18.3 19.2 20.2 21.1 22.0 22.9 23.8 24.7

7 4 1.75 4.2 5.9 7.2 8.5 9.7 10.7 11.3 12.8 13.8 14.8 15.7 16.7 17.6 18.5 19.4 20.3 21.1 22.0 22.8 23.7
9 5 1.87 4.1 5.7 7.0 8.3 9.5 10.5 11.6 12.6 13.5 14.5 15.4 16.3 17.2 18.0 19.9 19.8 20.7 21.5 22.3 23.1

2 1 2.CG 3.9 5.3 6.6 7.7 3.7 9.7 10.6 11.6 12.4 13.3 14.1 14.9 15.8 16.6 17.4 18.1 18.9 19.7 20.5 21.2

11 5 2.27 3.6 4.9 6.1 7.1 8.0 8.9 9.8 10.7 11.5 12.3 13.1 13.8 14.6 15.4 16.1 16.8 17.5 18.2 19.9 19.6
9 4 2.2.5 3.5 4.8 5.9 6.9 7.9 6.8 9.7 10.5 11.3 12.1 12.8 11.6 14.4 15.1 15.8 16.5 17.2 17.9 18.6 19.3

7 3 2.73 3.5 4.7 5.3 6.8 7.7 6.6 9.5 10.2 10.9 11.9 12.5 13.2 13.9 14.7 15.4 16.0 16.7 17.4 19.0 18.7

12 5 2.40 7.4 4.7 5.7 6.7 7.6 8.4 9.2 9.9 10.8 11.5 12.2 12.9 13.7 14.3 15.0 15.7 16.4 16.9 17.6 18.3
5 2 2.50 3.2 4.5 5.6 6.5 7.4 8.1 8.9 9.7 10.5 11.1 11.8 12.6 13.2 13.9 14.5 15.2 15.8 16.5 17.0 17.7

13 5 2.0.1 3.1 4.4 5.4 6.3 7.1 7.9 8.7 9.4 10.1 10.8 11.5 12.1 12.8 13.5 14.1 14.7 15.3 15.9 16.6 17.1

9 3 2.6.7 7.0 4.3 5.3 6.2 6.9 7.8 3.5 9.2 9.9 10.6 11.3 11.9 12.6 13.2 13.8 14.4 15.0 15.6 16.2 16.8
14 5 2.8^ 2.9 4.1 5.1 5.9 6.8 7.5 8.2 8.9 9.6 10.2 10.8 11.5 12.1 12.7 13.3 13.9 14.5 15.0 15.6 16.1

3 1 2.60 2.3 3.9 4.8 5.7 6.5 7.1 7.8 8.5 9.0 9.7 10.3 10.9 11.5 12.0 12.6 13.1 13.7 14.2 14.8 15.3

16 5 3.20 2.8 3.3 4.7 5.5 6.1 8.8 7.5 8.0 8.7 9.2 9.8 10.4 10.9 11.5 11.9 12.5 13.0 13.6 14.0 14.6
10 3 3.33 2.7 3.7 4.6 5.3 5.9 6.6 7.2 7.8 9.4 8.9 9.5 10.0 10.6 11.1 11.6 12.1 12.6 13.1 13.6 14.1

17 5 2.40 2.7 3.7 4.5 5.2 5.8 14.5 7.1 7.7 8.3 8.9 9.4 9.9 10.5 10.9 11.5 11.9 12.5 12.9 13.4 13.8

7 2 3.50 2.6 7.6 4.4 5.0 5.8 6.4 6.9 7.6 8.1 8.7 9.2 9.7 10.2 10.7 11.2 11.7 12.1 12.6 13.1 13.6
18 5 3.60 2.6 3.5 4.3 4.9 5.7 6.3 6.8 7.4 7.9 8.5 8.9 9.5 9.9 10.5 10.9 11.5 11.9 12.4 12.8 13.3

11 3 2.67 2.6 7.5 4.2 4.9 5.6 6.1 6.8 7.3 7.8 8.4 8.8 9.4 9.8 10.4 10.8 11.3 11.7 12.2 12.7 13.1

15 4 3.75 2.1 3.4 4.1 4.8 5.5 6.0 6.7 7.2 7.7 8.2 8.7 9.2 9.7 10.1 10.6 11.0 11.6 11.9 12.4 12.8
19 5 '.83 2.5 7.4 4.1 4.0 5.5 5.9 6.6 7.1 7.7 8.1 8.7 9.1 9.6 10.0 10.5 10.9 11.4 11.9 12.3 12.7

4 1 4.03 2.4 3.3 3.9 4.7 5.2 E.8 6.4 6.9 7.4 7.8 8.3 8.8 9.2 9.7 10.1 10.6 10.9 11.4 11.8 12.2
17 4 4.25 2.3 3.1 3.8 4.5 4.9 5.6 5.0 6.E 7.0 7.5 7.9 8.4 8.8 9.3 9.7 10.1 10.5 10.9 11.3 11.7
13 3 4.33 2.2 3.0 3.8 4.4 4.9 5.5 5.9 6.5 6.9 7.4 7.8 8.3 8.7 9.1 9.6 9.9 10.4 10.7 11.1 11.5
9 2 4.50 2.1 2.9 3.7 4.3 4.8 5.4 5.4 6.3 6.8 7.2 7.7 8.0 8.5 8.9 9.3 9.7 10.0 10.5 10.8 11.2

14 3 4.57 2.0 2.9 3.6 4.1 4.7 5.2 5.7 6.1 6.6 6.9 7,5 7.8 8.3 9.7 9.0 9.4 9.8 10.2 10.6 10.9
5 1 5.00 1.9 2.9 3.5 3.9 4.5 4.9 5.5 5.8 6.3 E.7 7.0 7.5 7.8 8.2 8.6 8.9 9.3 S.7 9.9 10.4

16 3 5.33 1.9 2.7 3.3 3.3 4.3 4.8 5.2 5.6 5.9 b.4 6.8 7.1 7.5 7.8 8.2 8.6 8.9 9.2 9.6 9.8

11 2 5.10 1.9 2.7 3.2 3.3 4.2 4.7 5.0 5.5 5.3 6.3 E.7 6.9 7.4 7.7 7.9 8.4 6.7 8.9 9.4 9.7
6 1 6.00 1.8 2.6 2.9 3.6 3.9 4.4 4.9 5.1 5.6 5.9 6.2 6.6 6.9 7.2 7.6 7.8 8.1 8.5 8.8 9.0

19 3 .6.17 1.3 2.5 2.9 3.5 3.8 L.2 4.7 4.9 5.4 5.7 5.9 6.4 6.7 E.9 7.3 7.6 7.8 8.1 8.5 8.7

13 2 6.56 1.9 2.4 2.9 3.4 3.8 4.1 4.6 4.9 5.2 5.6 5.9 6.2 6.6 6.8 7.1 7.5 7.7 7.9 8.3 8.6

20 3 6,57 1.8 2.4 2.5 3.3 3.7 4.0 4.5 4.8 5.1 5.5 5.8 6.1 6.5 6.7 6.9 7.3 7.6 7.8 8.1 8.4

7 1 7.00 1.7 2.3 2.d 3.2 3.7 3.9 4.4 4.7 4.9 5.3 5.6 5.9 6.2 6.5 6.8 7.0 7.3 7.6 7.8 8.1

15 2 7.00 1.7 2.1 2.7 2.9 3.5 3.8 4.1 4.5 4.8 5.0 5.4 5.7 5.9 6.2 6.5 6.7 6.9 7.2 7.5 7.7
8 1 5.00 1.6 1.9 2.6 2.9 3.3 3.7 3.9 4.3 4.6 4.8 5.1 5.4 5.7 5.9 6.2 6.5 6.7 6.9 7.1 7.4

17 2 9.10 1.5 1.9 2.5 2.3 3.2 3.6 3.8 4.0 4.4 4.7 4.9 5.2 5.5 5.7 5.9 6.1 6.4 6.7 6.6 7.0

9 1 9.60 1.5 1.9 2.4 2.9 2.9 3.4 3.7 3.9 4.2 4.5 4.8 4.9 5.2 5.5 5.7 5.9 6.1 6.4 6.6 6.8
19 2 9.50 1.4 1.9 2.3 2.7 2.9 3.3 3.6 3.8 4.0 4.4 4.6 4.8 5.0 5.3 5.6 5.7 5.9 6.1 6.4 6.6

10 1 10.00 1.4 1.8 2.2 2.6 2.9 3.1 3.5 3.7 3.9 4.2 4.5 4.7 4.9 5.0 5.3 5.6 5.8 5.9 6.1 6.4

11 1 11.00 1.2 1.8 2.0 2.5 2.9 2.9 3.3 3.6 3.8 3.9 4.1 4.4 4.6 4.8 4.9 5.2 5.4 5.6 5.8 5.9
12 1 12.00 1.1 1.7 1.9 2.3 2.7 2.8 2.9 3.3 3.6 3.9 2.9 4.1 4.4 4.6 4.7 4.9 5.0 5.3 5.5 5.7

13 1 17.00 1.5 1.7 1.9 2.2 2.5 2.8 2.9 3.1 3.4 3.6 3.8 3.9 4.1 4.3 4.5 4.7 4.8 4.9 5.1 5.4

14 1 14.00 .9 1.6 1.3 2.0 2.4 2.7 2.8 2.9 3.2 3.5 3.6 3.8 3.9 4.0 4.3 4.5 4.7 4.9 4.9 5.0

15 1 15.01 .9 1.5 1.8 1.9 2.3 2.6 2.7 2.9 2.9 3.3 3.5 3.7 3.8 3.9 4.0 4.3 4.5 4.6 4.7 4.8

16 1 10.00 .9 1.5 1.8 1.9 2.1 2.5 2.7 2.8 2.9 3.1 3.3 3.5 3.7 3.8 3.9 4.0 4.2 4.4 4.6 4.7

17 1 17.30 .9 1.4 1.7 1.9 2.0 7.4 2.6 2.7 2.8 2.9 3.2 3.4 3.6 3.7 3.8 3.9 4.0 4.2 4.4 4.5

19 1 15.00 .9 1.3 1.7 1.3 1.9 2.2 2.5 2.7 2.8 2.9 2.9 3.2 3.4 3.6 3.7 3.8 3.9 3.9 41.2 4.4

19 1 19.00 .9 1.3 1.6 1.8 1.9 2.1 2.4 2.6 2.7 2.8 2.9 3.0 3.3 3.5 3.6 3.7 3.8 3.9 3.9 4.1

23 1 20.10 .9 1.2 1.6 1.3 1.9 2.0 2.3 2.5 2.7 2.8 2.9 2.9 341 3.3 3.5 3.6 3.7 3.8 3.9 3.9



99% PREOICTICN INTERVAL - TWC FUTURE OBSERVATIONS

CBSERVED NUMBER CF COUNTS
L M Lim 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

1 1 1.00 39.7 41.1 42.5 43.9 45.2 41.6 47.9 49.3 50.6 51.9 53.3 54.6 -.55.9 57.2 58.6 59.8 01.2 62.5 63.7 65.0
6 5 1.20 33.8 3d.0 36.2 37.4 39.5 39-7 40.8 41.9 43.1 44.2 45.3 46.4 '47.6 49.7 49.5 50.8 51.9 53.0 54.1 55.2
5 4 1.25 32.7 33.8 34.9 26.0 37.2 38.3 39.4 40.5 41.6 42.6 42.7 44.9 45.9 48.9 49.0 49.0 50.1 51.2 52.2 53.3
4 3 1.2? 30.9 32.0 33.0 34.1 35.1 31.2 37.2 38.3 39.3 40.3 41.3 42.3 43.3 44.3 45.3 46.3 47.3 48.3 49.3 50.3
7 5 1.40 29.7 30.7 31.7 32.7 33.7 34.7 35.7 36.7 37.7 28.6 39.6 40.6 41.5 42.5 43.5 44.4 45.4 46.3 47.2 48.2

3 2 1.50 27.9 28.9 29.8 33.3 31.7 32.7 23.6 34.6 35.5 36.4 37.3 38.2 39.1 40.0 40.9 41.8 42.7 43.6 44.5 45.3
8 5 1.60 26.5 27.4 29.3 29.2 39.0 31.9 31.1 32.7 33.6 34.4 35.3 36.1 31.9 37.8 38.7 39.5 40.4 41.2 42.0 42.8
5 7 1.1.7 25.6 26.5 27.3 28.2 29.0 28.9 30.7 31.6 32.4 33.2 34.0 34.9 35.7 36.5 37.3 38.1 38.9 39.9 40.6 41.4
7 4 1.75 24.6 25.4 26.2 27.9 27.8 28.7 29.5 30.3 31.1 31.9 32.7 33.5 34.2 35.0 35.8 36.6 37.4 38.1 38.9 39.7
9 5 1.80 23.9 24.8 25.5 25.4 27.2 27.9 28.8 29.6 30.3 21.1 31.9 32.7 33.4 34.2 34.9 35.7 36.5 37.2 37.9 38.7
2 1 2.10 21.9 22.7 21.5 24.2 24.9 25.6 26.3 27.0 27.7 28.5 29.2 29.8 30.6 31.2 31.9 32.6 33.3 34.0 34.7 35.4

11 5 2.20 21.2 29.9 21.7 22.3 23.0 22.7 24.3 24.9 25.6 26.3 26.9 27.6 28.2 21.8 29.5 30.1 30.7 31.4 31.9 32.6
9 4 2.25 19.9 20.6 21.3 21.9 22.6 23.2 23.9 24.5 25.1 25.8 26.4 27.0 27.7 28.3 28.9 29.5 30.1 30.9 31.4 31.9
7 3 2.32 19.4 20.0 20.6 21.3 21.9 22.6 23.2 23.8 24.4 25.0 25.6 26.2 26.8 27.5 28.0 28.6 29.2 29.8 30.4 31.0

12 5 2.40 18.9 11.6 20.2 20.3 21.4 22.0 22.6 23.2 23.8 24.5 25.0 25.6 26.2 26.8 27.4 27.9 28.6 29.1 29.7 30.3
5 2 2.50 13.3 19.9 15.5 29.1 20.7 21.3 21.9 22.5 23.0 23.6 24.2 24.8 25.4 25.9 26.5 27.0 27.6 28.1 25.7 29.3

13 5 2.60 17.7 18.3 10.9 13.5 20.0 20.6 21.2 21.8 22.3 22.9 23.4 23.9 24.5 25.1 25.6 26.2 26.7 27.3 27.8 28.3
8 3 7.67 17.4 17.9 19.5 19.1 19.7 20.2 23.8 21.3 21.d 22.4 22.9 23.5 24.0 24.6 25.1 29.0 26.1 26.7 27.2 27.7

14 5 2.89 16.7 17.3 17.8 18.4 18.9 19.4 19.9 20.5 21.0 21.5 22.0 22.6 23.1 23.6 24.1 24.6 25.1 25.6 26.1 26.6
3 1 7.08 15.9 16.4 16.8 17.4 17.9 11.4 13.9 19.4 19.8 20.4 26.8 21.3 21.8 22.3 22.8 23.3 23.7 24.2 24.7 25.1
16 5 3.2; 15.0 15.5 16.0 16.5 16.9 17.5 17.9 15.4 13.8 19.3 19.8 20.3 20.7 21.2 21.6 22.0 22.5 22.9 23.4 23.8
10 3 2.77 14.6 15.0 15.5 15.9 16.5 11.9 17.4 17.8 18.3 18.7 19.1 19.6 20.0 20.5 20.9 21.4 21.8 22.2 22.7 23.0
17 5 3.41 14.4 14.9 15.3 15.7 16.2 11.6 17.1 17.5 17.9 18.4 18.8 19.3 19.7 20.1 20.6 21.0 21.5 21.8 22.3 22.7
7 2 3.53 14.0 14.5 14.5 19.4 15.8 18.3 15.7 17.1 17.6 17.9 18.4 18.8 19.3 19.7 20.1 20.5 20.9 21.4 21.8 22.2

18 5 3.60 13.7 14.2 14.6 15.3 15.5 15.9 16.3 16.8 17.2 17.6 18.0 18.4 19.8 19.3 19.7 20.0 20.5 20.9 21.3 21.7
11 3 3.17 13.5 13.9 14.4 14.8 15.3 15.7 16.1 16.5 16.9 17.4 17.8 18.2 18.6 18.9 19.4 19.8 21.2 20.6 20.9 21.4
15 4 3.79 13.3 13.7 14.1 14.4 14.9 15.4 15.8 16.2 16.6 17.0 17.5 17.1 18.2 18.6 19.0 19.4 19.8 20.2 20.6 20.9
19 5 7.83 13.1 13.6 13.9 14.4 14.8 15.2 19.7 16.0 16.5 16.5 17.3 17.7 18.0 18.5 19.8 19.2 19.6 19.9 20.4 20.8
4 1 4.00 12.7 13.0 13.5 13.8 14.3 14.7 15.0 15.4 15.8 16.2 16.6 16.9 17.3 17.7 18.0 18..5 18.8 19.2 19.6 19.9

17 4 4.25 12.1 12.5 12.5 13.2 13.6 17.9 14.4 14.7 15.1 15.5 15.8 16.2 .16.5 16.9 17.2 17.6 17.9 18.3 19.6 18.9
13 3 4.33 11.9 12.3 12.7 13.0 13.4 12.8 14.1 14.5 14.8 15.2 15.6 15.9 16.3 16.6 16.9 17.3 17.7 18.0 18.4 18.7
9 2 4.50 11.6 11.9 12.3 12.7 13.0 13.4 13.7 14.0 14.5 14.5 15.1 15.5 15.8 16.1 16.5 16.8 17.1 17.5 17.8 18.1

14 3 4.67 11.3 11.6 11.9 12.3 12.7 13.0 13.4 17.7 14.0 14.4 14.7 15.0 15.4 15.7 18.0 16.4 16.7 16.9 17.3 17.6
5 1 5.00 10.7 11.0 11.4 11.7 12.0 12.4 12.7 12.9 13.3 13.6 13.9 14.3 14.6 14.9 15.2 15.5 15.5 16.1 16.4 16.7

15 3 5.73 10.2 10.5 10.5 11.1 11.5 13.8 12.0 12.4 12.7 12.5 12.3 13.6 13.8 14.1 14.5 14.7 15.0 15.3 15.6 15.9
11 2 5.50 9.9 10.7 13.6 10.9 11.2 11.5 11.8 12.1 12.4 12.7 12.9 13.3 13.E 13.8 14.1 14.4 14.7 14.9 15.2 15.5
6 1 6.00 9.4 9.7 9.9 10.2 10.5 10.8 11.0 11.4 11.6 11.9 12.1 12.4 12.7 12.9 13.2 13.5 13.7 13.9 14.3 14.5

19 3 6.37 8.9 9.3 9.6 9.3 10.0 16.4 10.6 10.9 11.1 11.4 11.7 11.9 12.2 12.5 12.7 12.9 12.2 13.5 13.7 13.9
13 2 5.50 8.3 9.1 9.4 5.7 9.9 10.1 10.5 10.7 10.9 11.2 11.5 11.7 11.9 12.2 12.5 12.7 12.9 13.2 13.4 13.7
20 3. 6.67 8.7 8.9 9.2 9.5 9.7 9.9 10.2 10.5 10.7 10.9 11.2 11.5 11.7 11.9 12.2 12.5 12.7 12.9 13.1 13.4
7 1 7.00 8.4 8.7 8.9 9.1 9.4 9.7 9.8 10.1 10.4 10.6 19.8 11.0 11.3 11.6 11.9 11.9 12.2 12.5 12.7 12.9

15 2 7.50 7.9 8.2 8.5 8.7 6.9 9.1 9.4 9.6 9.9 10.0 10.3 10.6 11.8 10.9 11.2 11.4 11.6 11.9 12.0 12.3
8 1 9.0e 7.7 7.8 8.3 8.3 3.6 6.8 8.9 9.2 9.4 9.6 9.8 10.0 10.3 10.5 10.7 10.8 11.0 11.3 '11.5 11.7

17 2 8.50 7.3 7.6 7.8 7.9 8.2 8.4 8.6 8.8 8.9 9.2 9.4 9.6 9.8 9.9 10.2 10.4 10.6 10.8 10.9 11.2
9 1 9.10 6.9 7.2 7.5 7.7 7.8 6.0 8.3 8.5 8.7 8.8 5.0 9.2 9.4 9.6 9.8 9.9' 10.2 10.4 10.6 10.7

19 2 9.50 6.3 6.9 7.1 7.4 7.6 7.8 7.9 8.1 8.3 3.5 8.7 8.9 9.0 9.2 9.5 9.6 5.8 9.9 10.1 10.3
10 1 10.00 6.6 6.7 6.9 7.1 7.3 7.5 7.7 7.8 7.9 8.2 8.4 8.6 8.7 8.9 9.0 9.3 9.5 9.6 9.8 9.9
11 1 11.00 6.1 6.3 6.5 6.7 6.8 6.9 7.2 7.4 7.6 7.7 7.8 7.9 8.2 0.4 8.5 8.7 8.8 8.9 9.1 9.3
12 1 12.00 5.8 5.9 6.1 6.3 6.5 1.6 6.8 6.9 7.0 7.2 7.4 7.6 7.7 7.8 7.9 8.1 8.3 8.5 8.6 8.7
13 1 12.00 5.5 5.7 5.8 5.9 6.0 1.3 5.4 6.6 6.7 6.9 6.5 7.1 7.3 7.5 7.6 7.7 7.8 7.9 8.1 8.3

14 1 14.00 5.2 5.4 5.6 5.7 5.8 5.9 6.0 6.2 6.4 6.6 1.7 6.8 6.9 7.0 7.2 7.3 7.5 7.6 7.7 7.8
15 1 15.03 4.9 5.1 5.3 5.5 5.6 5.7 5.8 5.9 6.0 6.2 1.4 6.5 6.6 6.7 6.8 6.9 7.1 7.2 7.4 7.5
16 1 16.00 4.3 4.9 5.0 5.2 5.4 5.5 5.6 5.7 5.8 5.9 6.0 6.2 6.4 6.5 6.6 6.7 6.8 6.9 6.9 7.1
17 1 17.00 4.7 4.8 4.5 4.9 5.1 5.3 5.4 5.5 5.6 5.7 5.8 5.9 6.0 6.2 1.3 6.5 0.6 6.7 6.8 6.8
18 1 15.10 4.5 4.6 4.7 4.8 4.9 4.9 5.1 5.3 5.4 5.6 5.7 5.8 5.8 5.9 1.0 6.2 6.3 6.4 6.5 6.6
19 1 19.00 4.3 4.5 4.6 4.7 4.8 4.9 4.9 5.0 5.2 5.4 5.5 5.6 5.7 5.8 5.3 5.9 6.0 6.1 6.3 6.4
20 1 20.03 4.1 4.3 4.4 4.6 4.7 4.7 4.8 4.9 4.9 5.1 5.3 5.4 9.5 5.6 5.7 5.8 5.8 5.9 6.0 6.1



L M 924 1 2 3 4

90%

5

PREDICTION INTERVAL - THNEE FUTURE

OBSERVED NUMBER CF COUNTS
6 7 8 9 10 11

OBSERVATIONS

12 13 14 15 16 17 18 19 20

1 1 1.00 3.5 5.6 7.4 9.1 10.7 12.2 13.7 15.2 16.6 18.0 10.4 20.8 22.1 23.5 24.5 26.1 27.4 28.7 30.0 31.3
6 5 1.20 2.9 4.8 6.4 7.5 9.1 10.5 11.7 12.9 14.2 15.4 14.5 17.7 18.8 15.9 21.1 22.2 23.3 24.4 25.5 26.6

5 4 1.25 2.5 4.6 6.1 7.5 9.8 111.1 11.3 12.5 13.7 14.8 15.9 17.0 18.2 19.3 20.3 21.4 22.5 23.5 24.6 25.6
4 3 1.37 2.7 4.4 5.6 7.1 8.4 9.6 13.7 11.5 12.9 14.0 15.1 16.1 17.2 18.2 19.2 20.2 21.2 22.2 23.2 24.2
7 5 1.40 2.6 4.2 5.o 5.6 6.0 9.2 10.3 11.4 12.4 13.4 14.5 15.5 16.5 17.4 18.4 19.4 20.3 21.3 22.2 23.1
3 2 1.50 2.5 3.9 5.3 6.5 7.6 8.7 9.7 10.7 11.7 12.7 13.6 14.6 15.5 16.4 17.3 18.2 19.1 20.0 20.9 21.8
a 5 1.60 2.4 3.1 4.9 6.1 7.2 6.2 9.2 10.1 11.0 11.9 12.9 13.8 14.7 15.5 16.4 17.2 18.1 18.9 19.8 20.6
5 3 1.67 2.3 3.7 4.8 5.9 6.9 7.9 8.8 9.8 10.7 11.6 12.5 13.3 14.1 15.0 15.8 16.6 17.5 18.3 10.0 19.8
7 4 1.75 2.1 3.5 4.7 5.7 6.7 7.6 8.5 9.4 10.3 11.1 11.9 12.8 13.6 14.4 15.2 15.9 16.7 17.5 19.3 19.0
9 5 1.90 2.1 3.5 4.6 5.6 6.5 7.4 8.3 9.2 10.0 10.8 11.7 12.5 13.2 14.0 14.8 15.6 16.3 17.1 17.8 18.6

2 1 2.03 1.9 3.1 4.2 5.1 5.9 6.8 7.6 8.4 9.2 9.9 IC.7 11.4 12.1 12.8 12.5 14.2 14.0 15.6 16.3 16.9

11 5 2.20 1.3 2.9 3.3 4.7 5.5 9.3 7.0 7.8 8.5 9.2 9.8 111.5 11.2 11.8 12.5 13.1 13.7 14.4 15.0 15.6
9 4 2.25 1.8 2.8 3.3 4.6 5.4 6.2 6.9 7.6 8.3 8.9 S.7 10.3 10.5 11.6 12.2 12.8 13.5 14.1 14.7 15.3

7 3 2.32 1.7 2.3 3.7 4.5 5.3 5.9 6.7 7.4 8.0 8.7 9.4 10.0 10.6 11.3 11.8 12.5 13.1 13.7 14.3 14.8

12 5 2.4C 1.7 2.7 3.6 4.4 5.1 9.8 6.6 7.2 7.9 8.5 5.1 9.8 16.4 10.9 11.6 12.2 12.8 13.4 13.9 14.5
5 2 2.50 1.6 2.6 3.5 4.3 4.9 5.7 6.4 6.9 7.6 8.2 8.5 9.5 10.0 10.6 11.2 11.8 12.3 12.9 13.5 14.0

13 5 2.61 1.4 2.6 3.4 4.1 4.8 5.5 6.1 6.8 7.4 7.9 8.6 9.1 0.7 10.3 10.8 11.4 11.9 12.5 13.0 13.6

8 3 2.67 1.6 2.5 3.3 4.8 4.7 5.4 6.0 6.6 7.2 7.9 8.4 8.9 9.5 10.0 10.6 11.1 11.7 12.2 12.7 13.3

14 5 2.80 1.5 2.4 3.2 3.9 4.6 5.2 5.8 6.4 6.9 7.5 8.0 6.6 9.1 0.7 10.2 10.7 11.2 11.7 12.2 12.7

3 1 3.00 1.4 2.3 2.9 3.7 4.3 4.9 5.5 6.0 6.6 7.1 7.6 8.1 8.6 9.1 9.6 13.1 10.6 11.0 11.5 12.0

16 5 7.70 1.3 7.1 2.8 3.5 4.0 4.7 5.2 5.7 6.2 6.7 7.2 7.7 8.2 8.7 9.1 9.6 10.0 10.5 10.9 11.4

10 3 3.33 1.3 2.3 2.8 3.4 3.9 4.5 5.0 5.6 6.0 6.5 6.9 7.5 7.9 8.4 8.8 9.3 9.7 10.1 10.6 10.9

17 5 3.40 1.3 2.0 2.7 3.3 3.9 4.5 4.9 5.5 5.9 6.4 6.9 7.3 7.8 9.2 8.7 9.1 9.6 9.9 10.4 10.8

7 2 3.50 1.2 1.9 2.7 3.3 3.8 4.3 4.8 5.3 5.8 6.3 6.7 7.2 7.6 8.0 8.5 8.9 9.3 9.7 10.1 10.6

18 5 3.60 1.2 1.9 2.6 3.2 3.7 4.2 4.7 5.2 5.7 6.1 6.6 6.9 7.5 7.8 8.3 8.7 9.1 9.5 9.9 10.3

11 3 3.67 1.1 1.9 2.6 3.1 3.7 4.2 4.7 5.1 5.6 6.0 6.5 6.9 7.3 7.7 8.1 8.6 8.9 9.4 9.8 10.1

15 4 2.75 1.1 1.9 2.6 3.0 3.6 4.1 4.6 5.0 5.5 5.9 6.4 6.8 7.2 7.6 8.0 8.4 8.8 9.2 9.6 9.9

19 5 3.80 1.1 1.5 2.5 3.3 3.6 4.0 4.6 4.9 5.4 5.8 6.3 6.7 7.1 7.5 7.9 5.3 8.7 9.1 9.5 9.8

4 1 4.00 1.3 1.8 2.4 2.9 3.5 2.9 4.4 4.8 5.2 5.8 6.0 6.5 6.8 7.2 7.6 7.9 8.4 8.7 9.1 9.5

17 4 4.25 .9 1.7 2.3 2.6 3.3 3.7 4.1 4.6 4.9 5.4 5.7 6.1 6.5 6.8 7.2 7.6 7.9 8.3 8.7 8.9

13 3 4.32 .9 1.7 2.3 2.8 3.2 3.7 4.0 4.5 4.9 5.3 5.7 6.0 6.4 6.8 7.1 7.5 7.8 8.2 e.5 5.8

9 2 4.50 .9 1.7 2.2 2.7 3.1 3.6 3.9 4.4 4.7 5.1 5.5 5.8 6.2 6.6 6.9 7.3 7.6 7.9 8.3 8.6

14 3 4.67 .1 1.6 2.1 2.5 3.0 3.5 3.3 4.2 4.6 4.9 5.4 5.7 6.0 6.4 6.7 7.0 7.4 7.7 8.0 8.4

5 1 5.01 .9 1.6 1.9 2.5 2.5 3.3 3.7 3.9 4.4 4.7 5.0 5.4 5.7 6.0 6.4 6.7 6.9 7.3 7.6 7.9

16 3 5.23 .8 1.5 1.9 2.. 2.7 2.1 3.5 3.5 4.1 4.5 4.8 5.1 5.5 5.7 6.0 6.3 6.6 6.9 7.2 7.5

11 2 5.53 .8 1.5 1.3 2.3 2.7 3.0 3.4 3.7 4.0 4.4 4.7 4.9 5.3 5.6 5.9 6.2 6.5 6.7 7.0 7.3

6 1 6.00 .8 1.3 1.3 2.1 2.5 2.8 3.2 3.5 3.8 4.0 4.4 4.7 4.5 5.2 5.5 5.8 6.0 6.3 E.6 6.8

19 3 5.31 .8 1.3 1.7 2.0 2.4 2.7 3.0 3.4 3.7 3.9 4.2 4.5 4.7 4.9 5.3 5.6 5.8 6.0 6.3 6.5

13 2 6.52 .8 1.2 1.7 1.9 2.4 2.7 2.9 3.3 3.6 3.9 4.1 4.4 4.7 4.9 5.1 5.4 5.7 5.9 6.1 6.4

20 3 6.67 .8 1.2 1.7 1.3 2.3 2.7 2.9 3.2 3.5 3.8 4.0 4.3 4.6 4.8 5.0 5.3 5.6 5.8 6.0 6.3

7 1 7.00 .7 1.1 1.6 1.9 2.2 2.6 2.8 3.1 3.4 3.7 3.9 4.1 4.4 4.7 4.5 5.1 5.4 5.6 5.8 6.0

15 2 7.50 .7 1.0 1.5 1.8 2.1 2.4 2.7 2.9 3.2 3.5 3.7 3.9 4.1 4.4 4.6 4.8 5.0 5.3 5.5 5.7

a 1 5.20 .7 .9 1.5 1.7 1.9 2.3 2.6 2.8 3.0 3.3 3.5 3.7 3.9 4.2 4.4 4.6 4.0 5.0 5.2 5.5

17 2 5.50 .7 .9 1.4 1./ 1.9 2.2 2.5 2.7 2.9 3.1 3.4 3.6 3.8 2.9 4.2 4.4 4.6 4.8 4.9 5.2

9 1 9.20 .6 .9 1.3 1.6 1.8 2.0 2.4 2.6 2.8 2.9 3.2 3.5 3.4 2.8 3.9 4.2 4.4 4.6 4.8 4.9

19 2 9.50 .6 .9 1.2 1.0 1.8 1.9 2.2 2.5 2.7 2.8 2.0 3.3 3.5 3.7 3.8 4.0 4.2 4.4 4.6 4.8

10 1 13.00 .6 .8 1.2 1.5 1.7 1.9 2.1 2.4 2.6 2.8 2.9 3.1 3.4 3.6 3.7 3.9 4.0 4.2 4.4 4.6

11 1 11.66 .5 .8 1.0 1.4 1.6 1.8 1.9 2.2 2.4 2.6 2.8 2.9 3.1 2.3 3.5 3.6 3.8 3.9 4.0 4.3

12 1 12.00 .5 .8 1.3 1.5 1.7 1.8 2.0 2.3 2.5 2.6 2.8 2.9 3.0 3.2 3.4 3.6 3.7 3.8 3.9

13 1 13.20 .5 .8 .9 1.2 1.5 1.6 1.3 1.9 2.1 2.3 2.5 2.6 2.8 2.9 3.0 3.2 3.4 3.5 3.6 3.7

14 1 14.110 .4 .7 .9 1.6 1.4 1.6 1.7 1.8 1.9 2.1 2.3 2.5 2.6 2.7 2.8 2.9 3.1 3.3 3.4 3.6

15 1 15.C1 .4 .7 .3 .9 1.3 1.5 1.6 1.8 1.9 1.9 2.2 2.4 2.5 2.6 2.7 2.8 2.9 3.1 3.2 3.4

16 1 16.00 .3 .7 .8 .9 1.2 1.4 1.6 1.7 1.8 1.9 2.0 2.2 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.2

17 1 17.00 .3 .7 .8 .9 1.1 1.3 1.5 1.6 1.8 1.8 1.9 2.1 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0

13 1 18.00 .3 .6 .3 .9 1.0 1.3 1.5 1.6 1.7 1.8 1.9 1.9 2.1 2.3 2.4 2.5 2.6 2.7 2.8 2.9

19 1 19.00 .2 .6 .8 .9 .9 1.2 1.4 1.5 1.7 1.7 1.8 1.9 2.0 2.2 2.3 2.5 2.6 2.7 2.7 2.8

20 1 20.0G .2 .6 .7 .4 .9 1.1 1.3 1.5 1.6 1.7 1.8 1.9 1.9 2.0 2.2 2.3 2.5 2.6 2.7 2.7



90/. PREDICTION INTERVAL 3' THREE FUTURE

OBSERVED NUMBER CF COUNTS

OBSERVATIONS

L M 1./m 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

/ 1 1.00 32.5 37.3 35.0 36.3 37.6 33.8 40.0 41.3 42.5 43.7 44.9 46.2 347.4 48.6 49.8 51.0 52.2 53.4 54.6 55.8
6 5 1.20 27.5 28.7 29.7 30.8 31.8 32.9 33.9 35.0 36.0 37.0 38.1 39.1 1'40.1 41.2 42.2 43.2 44.2 45.2 46.2 47.2
5 4 1.25 25.6 27.7 28.7 29.7 30.7 31.7 32.7 33.7 34.7 35.7 36.7 37.7 39.7 39.7 40.6 41.6 42.6 43.6 44.5 45.5
4 3 1.33 25.1 25.1 27.1 28.0 29.0 25.9 30.9 31.8 32.8 33.7 34.6 35.6 36.5 37.4 38.3 39.3 40.2 41.1 42.0 42.9
7 5 1.40 24.1 25.0 25.9 26.3 27.8 23.7 29.6 30.5 31.4 32.3 33.1 34.0 34.9 35.8 36.7 37.6 38.4 39.3 40.2 41.0
3 7 1.50 22.7 23.5 24.4 25.2 26.1 26.5 27.8 28.6 29.5 30.3 31.2 32.0 32.8 33.7 34.5 35.3 36.1 36.9 37.8 38.6
8 5 1.60 21.4 22.2 23.0 23.3 24.7 25.5 26.3 27.0 27.8 28.6 29.4 30.2 31.0 31.8 32.5 33.3 34.1 34.8 35.6 36.4
5 3 1.67 29.7 21.4 22.2 23.0 23.8 24.6 25.3 26.1 26.8 27.6 28.4 29.1 29.3 30.6 31.4 32.1 32.8 33.5 34.3 35.1
7 4 1.75 13.3 23.5 21.3 22.0 22.8 23.5 24.3 25.0 25.7 26.4 27.2 27.9 29.6 29.3 30.0 33.7 31.5 32.2 32.9 33.6
9 5 1.80 13.3 73.0 20.8 21.5 22.2 22.9 23.7 24.4 25.1 25.8 26.5 27.2 27.5 28.6 29.3 30.0 30.7 31.4 32.0 32.7
2 1 2.00 17.6 13.3 18.9 19.6 20.3 20.9 21.5 22.2 22.8 23.5 24.1 24,8 25.4 26.0 26.7 27.3 27.9 28.6 29.2 29.8

11. 5 2.20 16.2 16.8 17.5 19.0 13.7 19.3 19.8 20.5 21.0 21.6 22.2 22.8 23.4 23.9 24.5 25.1 25.7 26.3 26.8 27.4
9 4 2.25 15.9 15.5 17.1 17.7 18.3 18.9 19.5 20.0 20.6 21.2 21.8 22.4 22.9 23.5 24.0 24.6 25.2 25.7 26.3 26.0
7 3 2.31 15.4 16.0 15.5 17.2 17.7 18.3 13.5 19.4 20.0 20.6 21.1 21.7 22.2 22.7 23.3 23.6 24.4 24.9 25.5 26.0

12 5 2.40 15.0 15.6 16.2 16.7 17.3 17.8 19.4 13.9 19.5 20.0 20.6 21.1 21.7 22.2 22.7 23.3 23.5 24.3 24.8 25.4
5 2 2.50 14.6 15.1 15.6 15.2 16.7 17.2 17.3 18.3 18.8 19.4 19.9 20.4 20.9 21.4 21.9 22.5 22.9 23.5 24.0 24.5

13 5 2.60 14.1 14.5 15.1 15.6 15.2 11.7 17.2 17.7 18.2 13.7 19.2 19.7 20.2 20.7 21.2 21.7 22.2 22.7 23.2 23.7
8 3 2.67 13.9 14.3 14.3 15.3 15.8 16.3 16.9 17.3 17.3 18.3 18.8 19.3 19.8 29.3 20.7 21.2 21.7 22.2 22.7 23.1

14 5 2.8e 13.2 13.7 14.2 14.7 15.2 15.7 15.1 16.6 17.1 17.6 18.0 18.5 18.9 19.4 19.9 20.4 20.8 21.3 21.7 22.2
3 1 3.00 12.5 12.9 13.4 13.8 14.3 14.8 15.2 15.7 16.1 16.6 17.0 17.4 17.8 18.3 18.7 19.2 19.6 20.0 20.5 20.9

16 5 3.20 11.8 12.3 12.7 13.1 13.6 13.9 14.4 14.8 15.2 15.7 16.1 16.5 16.9 17.3 17.7 18.1 18.6 18.9 15.4 19.8
10 3 3.33 11.4 11.9 12.3 12.7 13.1 13.5 13.9 14.3 14.7 15.1 15.5 15.9 16.3 16.7 17.1 17.5 17.5 18.3 10.7 19.1
17 5 3.43 11.2 11.7 12.0 12.5 12.9 13.3 13.7 14.1 14.5 14.9 15.3 15.7 16.0 16.5 16.8 17.2 17.6 19.0 19.4 18.7
7 2 3.55 10.9 11.4 11.9 12.2 12.6 12.9 13.4 13.7 14.1 14.5 14.9 15.3 15.7 16.0 16.4 16.8 17.2 17.6 17.9 19.3

18 5 3.60 10.7 11.1 11.5 11.9 12.3 12.7 13.0 13.4 13.5 14.2 14.6 14.9 15.3 15.7 16.0 16.4 16.8 17.1 17.5 17.8
11 3 7.67 10.6 13.9 11.3 11.7 12.1 12.5 12.3 13.2 13.6 13.9 14.3 14.7 15.0 15.4 15.3 16.1 16.5 16.8 17.2 17.6
15 4 3.75 10.4 10.7 11.1 11.5 11.8 12.2 12.6 12.9 13.3 13.7 14.0 14.4 14.9 15.1 15.5 15.8 16.2 16.6 16.9 17.2
19 5 3..0 10.2 13.6 13.1 11.4 11.7 12.1 12.5 12.8 13.2 13.6 13.9 14.3 14.6 14.9 15.3 15.7 16.0 16.4 16.7 17.0
4 1 4.00 9.9 10.2 13.5 10.9 11.2 11.6 11.9 12.3 12.6 12.9 13.3 13.7 14.0 14.3 14.7 15.0 15.3 15.7 16.0 16.3

17 4 4.25 9.4 9.7 10.0 19.4 10.7 11.0 11.4 11.7 12.0 12.3 12.7 12.9 13.3 13.6 13.9 14.3 14.6 14.9 15.2 15.5
13 3 4.31 9.2 9.5 9.8 10.2 10.5 11.8 11.2 11.5 11.5 12.1 12.5 12.9 13.1 13.4 13.7 14.0 14.3 14.6 14.9 15.3
9 2 4.51 8.9 9.2 9.5 9.9 10.2 16.5 10.5 11.1 11.5 11.9 12.0 12.4 12.7 12.9 13.3 13.6 13.9 14.2 14.5 14.8

14 3 4.67 9.7 3.9 9.3 9.6 9.9 17.2 10.5 10.8 11.1 11.4 11.7 12.0 12.3 12.6 12.9 13.2 13.5 13.5 14.0 14.3
5 1 5.00 9.2 9.5 8.3 9.0 9.4 9.6 9.9 10.2 10.5 10.9 11.0 11.3 11.6 11.9 12.2 12.5 12.7 12.9 13.3 13.5

16 3 5.33 7.8 8.0 8.3 3.6 3.9 9.1 9.4 9.7 9.9 10.2 10.5 10.7 11.0 11.3 11.5 11.8 12.0 12.3 12.6 12.8
11 2 5.50 7.6 7.9 8.1 9.4 9.7 8.9 9.2 9.5 9.7 5.9 10.2 10.5 10.7 10.9 11.2 11.5 11.7 12.0 12.2 12.5
6 1 6.00 7.0 7.3 7.6 7.9 9.0 8.3 8.6 8.8 9.0 9.3 9.5 9.8 9.9 10.2 10.5 10.7 10.9 11.2 11.4 11.6

19 3 6.33 5.9 7.3 7.3 7.5 7.7 7.9 8.2 0.4 8.7 8.9 3.1 9.4 9.6 5.8 10.0 10.2 10.5 10.7 10.9 11.1
13 2 6.50 6.6 6.8 7.1 7.3 7.6 7.8 8.0 8.3 8.5 8.7 8.9 9.1 9.4 9.6 9.8 10.0 10.2 10.5 10.7 10.9
20 3. 6.67 6.5 6.7 6.9 7.2 7.4 7.7 7.8 8.1 8.3 8.5 8.7 8.9 9.2 9.4 9.6 9.9 10.0 10.2 10.5 10.7
7 1 7.00 6.3 6.5 6.7 6.9 7.1 7.4 7.6 7.5 7.9 8.2 8.4 8.6 8.8 9.0 9.2 9.5 9.6 9.8 10.0 10.2
15 2 7.5C 5.9 6.1 6.4 6.6 6.7 6.9 7.1 7.4 7.6 7.9 7.9 8.1 8.4 9.6 8.7 8.9 9.1 9.3 3.5 9.7
8 1 3.00 5.6 5.9 6.0 6.2 6.4 6.6 6.8 6.9 7.2 7.4 7.6 7.7 7.5 8.1 8.3 5.5 8.7 8.8 9.0 .9.2

17 2 3.53 5.4 5.6 5.7 5.9 6.1 6.3 6.5 6.7 6.8 7.0 7.2 7.4 7.6 7.7 7.9 8.0 8.2 8.4 8.6 8.8
9 1 9.00 5.1 S.3 5.5 5.7 5.8 6.0 6.2 6.4 6.6 6.7 6.9 7.0 7.2 7.4 7.6 7.7' 7.8 8.0 8.2 8.4

19 2 9.50 4.9 5.1 5.3 5.5 5.6 5.8 5.9 6.1 6.3 6.5 6.6 6.8 6.9 7.0 7.2 7.4 7.6 7.7 7.8 8.0
10 1 10.00 4.7 4.9 5.0 5.2 5.4 5.6 5.7 5.8 6.0 6.2 6.3 6.5 6.7 6.8 6.9 7.1 7.2 7.4 7.6 7.7
11 1 11.10 4.4 4.6 4.7 4.3 4.9 5.1 5.3 5.5 5.6 5.7 5.9 6.0 6.1 6.3 6.5 6.6 6.7 6.8 6.9 7.1
12 1 12.00 4.1 4.3 4.4 4.8 4.7 4.8 4.9 5.1 5.2 5.4 5.5 5.6 5.e 5.9 6.0 6.1 6.3 6.4 6.6 6.7
13 1 13.10 3.8 3.9 4.1 4.3 4.4 6.6 4.7 4.8 4.9 5.0 5.2 5.3 5.4 5.6 5.7 5.8 5.9 6.0 6.1 6.3
14 1 14.00 3.7 3.8 3.9 4.3 4.1 4.3 4.4 4.6 4.7 4.3 4.8 4.9 5.1 5.2 5.4 5.5 5.6 5.7 5.8 5.9
15 1 15.00 1.5 3.6 3.7 3.9 3.9 4.0 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.2 5.3 5.4 5.5 5.6
16 1 16.00 3.3 3.5 3.6 3.7 3.8 3.8 1.9 4.0 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.1 5.2 5.3
17 1 17.10 3.2 3.3 3.4 3.5 3.6 7.7 3.3 3.9 3.9 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 4.9 5.0
15 1 19.00 2.9 3.1 3.3 3.4 3.5 1.6 3.7 3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.8
19 1 19.00 2.9 2.9 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.9 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7
20 1 29.00 2.8 2.9 2.9 3.0 3.2 2.3 3.4 3.5 3.6 3.7 3.7 3.8 31.9 3.9 4.0 4.1 4.2 4.3 4.4 4.5



95% PREDICTION INTERVAL - THREE FUTURE OBSERVATIONS

OBSERVED NUMBER CF CCUNTS
L M L/M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

1 1 1.00 4.6 6.9 8.8 10.7 12.4 14.0 15.6 17.1 18.6 20.1 21.6 23.0 24.4 25.8 27.2 28.6 29.9 31.3 32.6 33.9
6 5 1.2C 3.9 5.9 7.6 9.1 10.6 12.0 13.4 14.7 15.9 17.2 18.4 19.6 20.8 22.0 22.2 24.4 25.5 26.7 27.8 28.9
5 4 1.2R 3.3 5.7 7.4 8.8 10.3 11.6 12.9 14.2 15.4 16.6 17.8 18.9 20.1 21.3 22.4 23.5 24.6 25.7 26.8 27.9
4 3 1.32 3.6 5.5 6.9 8.4 9.7 10.9 12.2 13.4 14.6 15.7 16.8 17.9 15.0 20.1 21.2 22.2 23.3 24.3 25.3 26.4
7 5 1.40 3.5 5.2 6.7 5.0 9.4 10.6 11.7 12.9 13.9 15.1 16.1 17.2 18.3 19.3 20.3 21.3 22.3 23.3 24.3 25.3
3 2 1.50 3.3 4.9 6.4 7.6 8.8 9.9 11.1 12.1 13.2 14.2 15.2 16.2 17.2 18.2 15.1 20.1 21.0 21.9 22.9 23.8
8 5 1.60 3.1 4.7 6.0 7.2 8.4 9.5 10.5 11.5 12.5 13.5 14.4 15.4 16.3 17.2 18.1 19.0 19.9 20.6 21.6 22.5
5 3 1.67 2.9 4.6 5.8 6.9 8.1 9.1 10.1 11.1 12.1 13.0 13.9 14.8 15.7 16.6 17.5 18.4 19.2 20.0 20.9 21.7
7 4 1.75 2.9 4.4 5.6 6.7 7.8 6.8 9.1 10.7 11.6 12.5 13.4 14.3 15.1 15.9 16.8 17.6 18.4 19.2 20.0 20.8
9 5 1.80 2.3 4.3 5.5 6.5 7.6 8.6 9.6 10.5 11.4 12.2 13.1 13.9 14.8 15.6 16.4 17.2 18.0 18.8 19.6 20.4
2 1 2.CC 2.6 3.9 5.3 6.0 6.9 7.9 3.8 9.6 10.4 11.2 11.9 12.8 12.5 14.3 15.0 15.7 16.5 17.2 17.9 18.6

11 5 7.29 2.5 3.7 4.7 5.6 6.5 7.3 8.1 8.9 9.6 10.4 11.1 11.8 12.5 13.2 13.8 14.6 15.2 15.8 16.5 17.2
9 4 2.25 2.4 3.6 4.6 5.5 6.4 7.2 7.9 8.7 9.5 10.2 10.9 11.6 12.3 12.9 13.6 14.3 14.9 15.6 16.2 16.8
7 3 2.33 2.3 3.5 4.5 5.4 6.2 6.9 7.7 8.5 9.2 9.9 10.6 11.3 11.9 12.6 13.2 13.8 14.5 15.1 15.7 16.4

12 5 2.40 2.3 3.5 4.4 5.3 6.0 6.8 7.6 8.3 8.9 9.7 10.3 10.9 11.6 12.3 12.9 13.5 14.1 14.8 15.4 15.9
5 2 2.50 7.2 3.3 4.3 5.1 5.8 6.6 7.3 8.0 8.7 9.4 9.9 10.6 11.3 11.9 12.5 13.1 13.7 14.3 14.8 15.4

13 5 2.60 2.1 3.2 4.1 4.9 5.7 6.4 7.1 7.8 8.5 9.0 9.7 10.3 10.9 11.5 12.1 12.7 13.2 13.5 14.4 14.9
8 3 2.57 2.0 3.1 4.0 4.3 5.6 6.3 6.9 7.6 8.3 8.9 9.5 10.1 10.7 11.3 11.8 12.4 12.9 13.5 14.1 14.6

14 5 2.60 1.9 3.0 3.9 4.7 5.4 (.0 6.7 7.4 7.9 8.6 9.1 9.7 10.3 10.8 11.4 11.9 12.5 13.0 12.5 14.0
3 1 3.00 1.9 2.9 3.7 4.5 5.1 5.7 6.4 6.9 7.6 8.1 8.7 9.2 9.7 10.3 16.9 11.3 11.8 12.3 12.8 13.3

16 5 3.29 1.8 2.9 3.5 4.2 4.8 5.5 6.0 6.6 7.1 7.7 8.2 8.7 9.2 9.7 10.2 10.7 11.2 11.7 12.1 12.6
1G 3 3.33 1.1 2.7 3.5 4.0 4.7 5.3 5.9 6.4 6.9 7.5 7.9 8.5 8.9 9.4 9.9 10.4 10.8 11.3 11.7 12.2
17 5 3.40 1.1 2.7 3.4 3.9 4.7 5.2 5.8 6.3 6.8 7.4 7.8 8.3 8.8 9.3 9.7 10.2 10.7 11.1 11.6 12.0
7 2 3.53 1.7 2.6 3.3 3.9 4.6 5.1 5.7 6.2 6.7 7.2 7.7 8.1 8.6 9.0 9.5 9.9 10.4 10.8 11.3 11.7

18 5 3.50 1.7 2.6 3.2 3.9 4.5 4.9 5.6 6.0 6.6 7.0 7.5 7.9 8.4 6.8 9.3 9.8 10.2 10.6 11.0 11.5
11 3 3.67 1.7 2.5 3.2 3.9 4.4 4.9 5.5 5.9 6.5 6.9 7.4 7.8 8.3 8.7 9.2 9.5 10.0 10.5 10.9 11.3
15 4 3.75 1.? 2.4 3.1 3.6 4.3 4.8 5.4 5.8 6.4 6.9 7.3 7.7 8.1 8.6 9.0 9.5 9.8 10.3 80.7 11.1
19 5 3.00 1.7 2.5 3.1 3.7 4.3 4.8 5.3 5.8 6.3 6.7 7.2 7.7 8.0 8.5 8.9 9.4 9.6 10.2 10.6 10.9
4 1 4.00 1.6 2.4 2.9 3.6 4.1 4.6 5.1 5.6 6.0 6.5 6.5 7.4 7.8 8.2 8.6 8.9 9.4 1.8 10.1 10.6

17 4 4.29 1.5 2.2 2.5 3.5 3.9 4.5 4.9 5.3 5.8 6.2 6.6 6.9 7.4 7.8 8.2 8.6 8.9 9.3 9.7 10.013 3 4.33 1.5 2.2 2.8 3.4 3.8 4.4 4.6 5.3 5.7 6.1 6.5 6.9 7.3 7.7 8.0 8.5 9.8 9.2 9.6 9.9
9 2 4.,3 1.5 2.1 2.3 3.3 3.8 4.2 4.7 5.1 5.5 5.9 6.3 6.7 7.0 7.5 7.8 8.2 8.6 8.9 9.3 9.6

14 3 4.67 1.4 2.0 2.7 3.2 3.7 4.1 4.6 4.9 5.4 5.9 6.1 6.5 6.9 7.3 7.6 7.9 8.3 8.7 8.9 9.3
5 1 5.0C 1.4 1.9 2.6 2.9 3.5 3.9 0.4 4.7 5.1 5.5 5.8 6.2 6.6 6.9 7.2 7.6 7.9 8.2 8.5 8.8

16 3 5.37 1.3 1.9 2.5 2.9 3.4 2.7 4.1 4.5 4.8 5.2 5.6 5.9 6.2 6.6 6.8 7.2 7.5 7.9 8.1 8.4
11 2 5.50 1.2 1.9 7.. 2.8 3.3 7.7 4.0 4.4 4.8 5.1 5.5 5.8 6.0 6.4 6.7 7.0 7.3 7.6 7.9 8.2
6 1 6.00 1.1 1.5 2.2 2.7 3.0 3.5 3.8 4.1 4.5 4.3 5.0 5.4 5.7 5.9 6.3 6.6 6.8 7.1 7.4 7.7

19 3 6.37 1.0 1.7 2.1 2.6 2.9 3.3 3.7 3.9 4.3 4.6 4.9 5.2 5.5 5.8 6.0 6.3 6.6 6.5 7.1 7.4
13 2 6.c0 .9 1.7 2.0 2.6 2.9 2.3 3.6 3.9 4.2 4.5 4.8 5.0 5.4 5.7 5.9 6.2 6.5 6.7 6.9 7.2
20 3 6.57 .9 1.7 2.0 2.5 2.8 7.2 3.6 3.8 4.1 4.5 4.7 4.9 5.3 5.6 5.8 6.0 6.4 6.6 6.8 7.1
7 1 7.30 .9 1.6 1.9 2.4 2.8 3.0 3.4 3.7 3.9 4.3 4.6 4.8 5.0 5.4 5.6 5.8 6.1 6.4 6.6 6.8

15 2 7.50 .9 1.6 1.9 2.3 2.7 2.9 3.2 3.6 3.3 4.0 4.4 4.6 4.8 5.0 5.4 5.6 5.8 6.0 6.3 6.5
8 1 8.00 .9 1.5 1.8 2.2 2.6 2.6 3.0 3.4 3.7 3.9 4.1 4.4 4.6 4.8 5.0 5.3 5.6 5.8 5.9 6.2

17 2 8.50 .9 1.4 1.8 2.0 2.5 2.7 2.9 3.2 3.5 3.7 3.9 4.2 4.5 4.7 4.8 5.0 5.3 5.5 5.7 5.9
9 1 9.00 .9 1.4 1.7 1.4 2.3 2.6 2.8 3.0 3.4 3.6 3.8 3.9 4.3 4.5 4.7 4.8 5.0 5.3 5.5 5.7

19 2 9.53 .8 1.3 1.7 1.9 2.2 2.5 2.8 2.9 3.2 3.5 3.7 3.8 4.0 4.3 4.5 4.7 4.9 5.0 5.3 5.5
10 1 10.01 .6 1.2 1.6 1.9 2.1 2.5 2.7 2.9 3.0 3.4 3.6 3.7 3.9 4.1 4.4 4.6 4.7 4.9 5.0 5.3
11 1 11.00 .8 1.1 1.5 1.3 1.9 2.3 2.5 2.7 2.9 3.0 3.3 3.5 3.7 3.8 4.0 4.2 4.4 4.6 4.7 4.9
12 1 12.00 .8 .9 1.5 1.7 1.9 2.1 2.4 2.6 2.8 2.9 3.0 3.3 3.5 3.7 3.8 3.9 4.1 4.3 4.5 4.6
13 1 13.00 .7 .9 1.4 1.6 1.8 1.9 2.2 2.5 2.6 2.8 2.9 3.1 3.3 3.5 3.6 3.8 3.9 4.0 4.2 4.4
14 1 14.00 .7 .9 1.3 1.6 1.1 1.9 2.0 2.3 2.5 2.7 2.8 2.9 3.1 3.3 3.5 3.6 3.7 3.8 3.9 4.1
15 1 15.00 .7 .9 1.2 1.5 1.7 1.8 1.9 2.2 2.4 2.6 2.7 2.8 2.5 3.1 3.3 3.4 3.6 3.7 3.8 3.9
16 1 16.00 .7 .9 1.1 1.4 1.6 1.8 1.9 2.0 2.3 2.5 2.6 2.7 2.8 2.9 3.1 3.3 3.4 3.6 3.7 3.8
17 1 17.00 .7 .9 .9 1.4 1.6 1.7 1.8 1.9 2.1 2.3 2.5 2.6 2.8 2.8 2.9 3.1 3.3 3.4 3.5 3.6
18 1 13.02 .6 .5 .9 1.3 1.5 1.7 1.8 1.9 2.0 2.2 2.4 2.6 2.7 2.8 2.8 2.9 3.1 3.2 3.4 3.5
19 1 19.01 .6 .8 .9 1.2 1.5 1.6 1.8 1.8 1.9 2.1 2.3 2.5 2.E 2.7 2.8 2.9 2.9 3.1 2.2 3.4
20 1 20.00 .6 .8 .9 1.1 1.4 1.6 1.7 1.8 1.9 2.0 2.2 2.4 Z.5 2.6 2.7 2.8 2.9 2.9 3.1 3.2 LO



95% PPEOICTICN INTERVAL - THREE FUTURE

OBSERVED NUMBER CF COUNTS

OBSERVATIONS

L 4 L/M 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

1 1 1.00 35.3 30.6 37.9 39.2 40.5 41.8 43.1 44.4 45.6 46.9 48.2 49.4 50.7 51.9 53.2 54.4 55.7 56.9 58.2 59.4
6 5 1.20 30.0 31.1 22.2 33.3 34.4 35.5 36.5 37.7 35.8 39.5 40.9 41.9 43.0 44.1 45.1 46.2 47.2 48.3 49.3 50.3
5 4 1.75 28.5 30.0 31.1 32.2 33.2 34.3 35.3 36.3 37.4 38.4 39.4 40.5 41.5 42.5 43.5 44.5 45.5 46.5 47.5 48.5
4 3 1.33 27.4 28.4 29.4 30.4 31.4 32.4 33.3 34.3 35.3 36.3 37.2 38.2 39.1 40.1 41.0 42.0 42.9 43.9 44.8 45.8
7 5 1.40 26.2 27.2 21.1 29.1 30.0 31.0 31.9 32.9 33.8 34.7 35.7 36.6 37.5 38.4 39.3 40.2 41.1 42.0 42.9 43.8
3 2 1.50 24.7 25.6 26.5 27.4 28.3 29.2 30.0 30.9 31.8 32.7 33.5 34.4 35.3 36.1 37.0 37.8 38.7 39.5 40.4 41.2
8 5 1.60 23.4 24.2 25.0 25.9 26.7 27.6 25.4 29.2 30.0 30.9 31.7 32.5 33.3 34.1 34.9 35.7 36.5 37.3 38.1 38.9
5 3 1.67 22.6 23.4 24.2 25.0 25.8 26.6 27.4 28.2 29.0 29.5 30.6 31.4 32.1 32.9 33.7 34.5 35.2 36.0 36.8 37.5
7 4 1.75 21.6 22.. 23.2 23.9 24.7 25.5 26.3 27.0 27.8 28.6 29.3 30.0 30.8 31.5 32.3 33.0 33.8 34.5 35.2 35.9
9 5 1.80 21.1 21.9 22.o 23.4 24.1 24.9 25.6 26.4 27.1 27.5 28.6 29.3 30.0 30.8 31.5 32.2 32.9 33.6 34.4 35.1
2 1 2.0C 19.3 20.0 20.7 21.4 22.0 22.7 23.4 24.1 24.8 25.4 26.1 26.8 27.4 28.1 28.7 29.4 30.0 30.7 31.3 31.9

11 5 2.2C 17.8 15.5 19.1 19.7 20.4 20.9 21.6 22.2 22.8 25.4 24.0 24.7 25.3 25.8 26.5 27.0 27.7 28.2 28.8 29.4
9 4 2.25 17.5 18.1 18.7 19.4 19.9 21.6 21.2 21.8 22.4 23.0 23.6 24.2 24.8 25.4 25.9 26.5 27.1 27.7 28.3 28.8
7 3 2.33 16.9 17., 15.2 18.5 19.4 19.9 20.5 21.1 21.7 22.3 22.8 23.4 24.0 24.6 25.1 25.7 26.3 26.5 27.4 27.9

12 5 2.40 16.6 17.1 17.7 15.3 15.9 19.5 20.0 20.6 21.2 21.8 22.3 22.9 23.5 24.0 24.6 .25.1 25.7 26.2 26.7 27.3
5 2 2.50 16.0 16.6 17.1 17.7 18.3 15.8 19.4 19.9 20.5 21.0 21.6 22.1 22.6 23.2 22.7 24.2 24.8 25.3 25.8 26.4

13 5 2.60 15.5 16.0 16.0 17.1 17.7 18.2 16.7 19.3 19.5 20.3 20.8 21.4 21.9 22.4 22.9 23.5 23.9 24.5 24.9 25.5
8 3 2.07 15.2 15.7 16.2 10.5 17.3 17.8 15.4 18.9 19.4 19.9 20.4 20.9 21.4 21.9 22.5 22.9 23.5 23.9 24.5 24.9

14 5 2.60 14.6 15.1 15.6 16.1 15.6 17.1 17.6 18.1 18.6 19.1 19.6 20.1 20.6 21.0 21.5 22.0 22.5 22.9 23.5 23.9
3 1 3.0n 11... 14.3 14.7 15.2 15.7 16.2 16.6 17.1 17.6 18.0 18.5 18.9 19.4 19.8 20.3 20.8 21.2 21.7 22.1 22.6

16 5 3.20 13.0 13.5 13.9 14.4 14.9 15.3 15.8 16.2 16.7 17.1 17.5 17.9 18.4 15.8 15.2 19.7 20.1 20.5 20.9 21.4
10 3 3.23 12.6 13.1 13.5 13.3 14.4 14.8 15.3 15.7 16.1 16.5 16.9 17.4 17.8 16.2 16.6 19.0 19.4 19.8 20.2 20.6
17 5 3.40 12.5 12.9 13.3 13.7 14.2 14.6 15.0 15.4 15.8 16.3 16.7 17.1 17.5 17.9 15.3 15.7 19.1 19.5 19.9 20.3
7 2 7.50 12.1 12.6 12.9 13.4 13.8 14.2 14.7 15.0 15.5 15.8 15.3 16.7 17.0 17.5 17.8 15.3 18.7 19.0 19.4 19.8

18 5 3.60 11.9 12.3 12.7 13.1 13.5 13.9 14.3 14.7 15.1 15.5 15.9 16.3 16.7 17.0 17.5 17.8 18.2 18.6 18.9 19.4
11 3 3.67 11.7 12.1 12.5 12.9 13.3 13.7 14.1 14.5 14.9 15.3 15.7 16.0 16.4 16.8 17.2 17.6 17.9 18.3 15.7 19.0
15 4 3.75 11.5 11.9 12.3 12.7 13.0 13.5 13.8 14.2 14.6 15.0 15.4 15.7 16.1 16.5 16.8 17.2 17.6 17.9 18.4 18.7
19 5 3.6C 11.. 11.1 12.2 12.6 12.9 13.3 13.7 14.1 14.5 14.5 15.2 15.6 15.9 16.3 16.7 17.0 17.4 17.8 18.1 18.5
4 1 4.00 10.9 11.3 11.7 12.0 12.4 12.8 13.1 13.5 13.8 14.2 14.6 14.9 15.3 15.7 16.0 16.4 16.7 17.0 17.4 17.7

17 4 4.25 10.4 10.8 11.1 11.5 11.8 12.2 12.5 12.5 13.2 13.6 13.9 14.2 14.6 14.9 15.2 15.6 15.9 16.2 16.6 16.8
13 3 4.33 10.3 10.6 10.9 11.3 11.7 11.9 12.3 12.7 12.9 13.3 13.7 14.0 14.3 14.7 14.9 15.3 15.6 15.9 16.3 16.6
9 2 4.50 9.9 10.3 10.6 10.9 11.3 11.6 11.9 12.3 12.6 12.9 13.3 13.6 13.9 14.2 14.5 14.8 15.1 15.5 15.8 16.1

14 3 4.67 9.7 9.9 10.3 10.7 10.9 11.3 11.6 11.9 12.3 12.6 12.9 13.2 13.5 13.8 14.1 14.4 14.7 15.0 15.3 15.6
5 1 5.10 9.1 9.5 9.8 10.1 10.4 10.7 10.9 11.3 11.6 11.9 12.2 12.5 12.5 13.0 13.4 13.6 13.9 14.2 14.5 14.8

16 3 5.33 8.7 8.9 9.3 9.6 9.9 10.2 10.5 10.7 11.0 11.3 11.6 11.8 12.1 12.4 12.7 12.9 13.2 13.5 13.7 14.0
11 2 5.50 5.5 8.1 9.0 9.4 9.7 9.9 10.2 10.5 10.7 11.0 11.3 11.6 11.8 12.1 12.4 12.6 12.9 13.1 13.4 13.7
6 1 6.00 7.9 8.2 8.5 8.9 9.0 9.3 9.6 9.8 10.0 10.3 10.6 10.8 11.0 11.3 11.6 11.8 12.0 12.3 12.5 12.8

19 3 6.33 7.7 7.9 8.1 8.4 8.7 8.9 9.1 9.4 9.6 9.8 10.1 10.4 10.6 10.8 11.0 11.3 11.5 11.8 11.9 12.2
13 2 5.50 7.5 7.7 7.9 3.2 8.5 6.7 5.9 9.2 9.5 9.7 9.9 10.1 10.4 10.6 10.8 11.0 11.3 11.5 11.7 11.9
20 3 6.67 7.4 7.6 7.8 8.0 8.3 8.6 5.8 9.0 9.3 9.5 9.7 9.9 10.2 10.4 10.6 10.8 11.0 11.3 11.5 11.7
7 1 7.00 7.0 7.3 7.6 7.8 7.9 8.2 8.5 8.7 8.9 9.1 9.4 9.6 9.8 9.9 10.2 10.5 10.7 10.8 11.0 11.3
15 2 7.5C 6.7 0.9 7.1 7.4 7.6 7.8 8.0 8.2 8.5 8.7 8.5 9.0 9.3 9.5 9.7 9.9 10.1 10.3 10.5 10.7
8 1 1.60 6.4 6.6 6.8 7.5 7.2 7.5 7.7 7.8 8.0 8.2 8.5 8.7 8.8 9.0 9.2 9.4 9.6 5.8 9.9 10.2

17 2 8.50 6.1 6.3 6.6 6.7 6.9 7.1 7.3 7.5 7.7 7.8 8.0 8.3 8.5 8.6 8.8 8.9 9.1 9.4 9.5 9.7
9 1 9.86 5.8 6.0 6.3 o.5 6.6 E.8 6.9 7.2 7.4 7.6 7.7 7.9 8.0 8.3 8.4 8.6. 8.8 8.9 9.1 9.3
19 2 9.50 5.7 5.8 5.9 5.2 6.4 6.6 6.7 6.9 7.0 7.7 7.4 7.6 7.7 7.9 8.0 8.3 8.4 8.6 8.7 8.9
10 1 10.11 5.5 5.6 5.8 5.9 6.1 6.3 6.5 6.7 6.5 6.9 7.1 7.3 7.5 7.6 7.8 7.9 8.1 8.3 8.4 6.6
11 1 11.00 5.0 5.2 5.4 5.o 5.7 5.8 6.0 6.2 6.4 6.5 6.7 6.8 6.5 7.1 7.2 7.4 7.6 7.7 7.8 7.9
12 1 12.51 4.1 4.9 5.0 5.2 5.4 5.5 5.7 5.8 5.9 6.0 6.2 6.4 6.5 6.7 6.5 6.9 7.0 7.2 7.4 7.5
13 1 12.65 4.5 4.7 4.5 4.9 5.0 5.2 5.4 5.5 5.6 5.7 5.8 5.9 6.1 6.3 5.4 6.6 6.7 6.5 6.9 7.0
14 1 14.00 4.1 4.4 4.6 4.7 4.8 4.9 5.0 5.2 5.3 5.5 5.6 5.7 5.8 5.9 6.0 6.2 6.3 6.5 6.6 6.7
15 1 15.05 4.0 4.2 4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.2 5.3 5.4 5.6 5.7 5.5 5.8 5.9 6.1 6.2 6.4
16 1 15.00 3.1 3.9 4.1 4.3 4.4 4.5 4.6 4.7 4.5 4.9 5.0 5.2 5.3 5.4 5.5 5.6 5.7 5.8 5.9 6.0
17 1 17.00 3.7 3.9 3.9 4.0 4.2 4.3 4.4 4.6 4.7 4.7 4.8 4.9 5.0 5.1 5.3 5.4 5.5 5.6 5.7 5.8
18 1 11.50 3.5 3.7 3.5 3.9 3.S 4.1 4.2 4.4 4.5 4.5 4.7 4.8 4.8 4.9 5.0 5.1 5.3 5.4 5.E 5.6
19 1 19.00 3.5 3.6 3.7 3.8 3.8 3.9 4.0 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.8 4.9 5.0 5.1 5.2 5.4
20 1 20.00 3.4 3.5 3.o 3.7 3.8 2.5 3.9 3.9 4.1 4.2 4.3 4.5 45,5 4.6 4.7 4.8 4.8 4.9 5.0 5.1



L M L/M 1 2 3 4

99%

5

PFEDICTION INTERVAL - THREE FUTURE

OBSERVED NUMBER OF COUNTS
6 7 8 9 10 11

OBSERVATIONS

12 13 14 15 16 17 18 19 20

1 1 1.00 6.9 9.7 11.9 13.9 15.9 17.7 19.5 21.2 22.8 24.4 26.0 27.6 -29.1 30.7 32.1 33.6 35.1 36.6 39.0 39.4

6 5 1.20 6.0 8.4 10.3 12.0 13.7 15.2 16.7 18.2 19.6 20.9 22.3 23.7 "324.9 26.2 27.5 28.8 30.0 31.2 32.5 33.7

S 4 1.25 5.9 8.1. 9.9 11.7 13.2 14.7 16.2 17.6 18.9 20.3 21.6 22.8 24.1 25.4 26.6 27.8 29.0 30.2 31.4 32.5

4 3 1.33 5.6 7.7 9.5 11.1 12.6 13.9 15.4 16.7 17.9 19.2 20.5 21.7 22.8 24.0 25.2 26.3 27.5 28.6 29.7 30.8

7 5 1.40 5.4 7.5 9.1 10.7 12.1 13.5 14.9 16.0 17.3 18.5 19.6 26.8 21.9 23.0 24.2 25.3 26.4 27.4 28.5 29.5

3 2 1.50 5.1 7.0 8.7 10.1 11.5 12.7 13.9 15.2 16.3 17.5 18.6 19.7 20.7 21.8 22.8 23.8 24.8 25.9 26.9 27.8

8 5 1.60 4.9 6.7 8.2 9.6 10.9 12.1 13.3 14.4 15.5 16.6 17.6 18.6 19.7 20.7 21.6 22.6 23.6 24.5 25.5 26.4

5 3 1.67 4.7 6.5 7.9 9.3 10.6 11.7 12.8 13.9 14.9 16.0 17.0 18.0 19.0 19.9 20.9 21.8 22.8 23.7 24.6 25.5

7 4 1.75 4.6 6.3 7.7 8.9 10.1 11.3 12.4 13.4 14.4 15.4 16.4 17.3 19.3 19.2 20.1 21.0 21.9 22.8 23.5 24.5

9 5 1.80 4.5 6.1 7.6 8.8. 9.9 11.0 12.1 13.1 14.1 15.0 16.0 16.9 17.8 18.9 19.7 20.5 21.4 22.2 23.1 23.9

2 1 2.00 4.1 5.7 6.9 8.1 9.2 10.2 11.1 12.0 12.9 12.8 14.7 15.6 16.4 17.2 18.0 18.8 19.6 20.4 21.2 21.9

11 5 2.20 3.8 5.3 6.5 7.6 8.6 9.5 10.4 11.2 12.0 12.9 13.7 14.5 15.2 15.9 16.7 17.5 18.2 18.9 19.6 20.3

9 4 2.25 3.8 5.2 6.4 7.5 8.4 9.3 10.2 11.0 11.8 12.7 13.5 14.2 14.9 15.7 16.4 17.1 17.8 18.6 19.3 19.9

7 3 2.33 3.7 5.0 6.2 7.2 8.2 9.0 9.9 10.7 11.6 12.3 13.0 13.8 14.6 15.3 15.9 16.7 17.4 18.0 18.7 19.4

12 5 2.40 3.7 4.9 6.1 7.0 7.9 e.11 9.7 10.5 11.3 12.0 12.8 13.5 14.2 14.9 15.6 16.3 16.9 17.6 18.3 18.9

5 2 2.50 3.6. 4.8 5.9 6.9 7.8 6.6 9.4 10.2 10.9 11.7 12.4 13.1 13.8 14.5 15.1 15.8 16.5 17.0 17.7 18.4

13 5 2.60 3.5 4.7 5.8 6.7 7.6 8.4 9.1 9.9 10.6 11.3 12.0 12.7 13.4 14.0 14.7 15.3 15.9 16.6 17.2 17.8

8 3 2.67 3.4 4.7 5.7 6.6 7.4 6.2 8.9 9.7 10.4 11.1 11.8 12.5 13.1 13.7 14.4 14.9 15.6 16.2 16.8 17.4

14 5 2.90 3.3 4.5 5.5 6.4 7.1 7.9 8.7 9.4 10.0 10.7 11.4 11.9 12.6 13.2 13.8 14.5 15.0 15.6 16.2 16.8

3 1 3.00 3.1 4.3 5.2 6.0 6.8 7.6 9.2 8.9 9.6 10.2 10.8 11.4 11.9 12.6 13.1 13.7 14.3 14.9 15.4 15.9

16 5 3.20 2.9 4.0 4.9 5.8 6.5 7.2 7.8 8.5 9.1 9.7 10.3 10.8 11.4 11.9 12.5 13.0 13.6 14.1 14.6 15.1

10 3 3.33 2.9 3.9 4.3 6.6 6.3 6.9 7.7 8.2 8.9 9.4 9.9 10.6 11.0 11.6 12.1 12.7 13.1 13.7 14.1 14.7

17 5 3.41 7.9 3.9 4.8 5.6 6.2 6.9 7.6 8.1 8.7 9.3 9.8 17.4 10.9 11.5 11.9 12.5 12.9 13.5 13.9 14.4

7 2 3.50 2.9 3.9 4.7 5.5 6.1 6.8 7.4 7.9 8.6 9.0 9.6 10.1 10.7 11.2 11.7 12.2 12.7 13.1 13.7 14.1

16 5 3.60 2.9 3.8 4.o 5.3 5.9 6.7 7.2 7.8 8.4 8.9 9.5 9.9 10.5 10.9 11.5 11.9 12.4 12.9 13.4 13.8

11 3 3.67 2.3 3.8 4.6 5.3 5.9 6.6 7.1 7.7 8.3 8.9 9.3 9.8 10.3 10.8 11.3 11.8 12.2 12.7 13.2 13.6

15 4 3.75 2.7 3.7 4.5 5.2 5.8 6.5 6.9 7.6 8.1 8.7 9.1 9.7 10.1 10.7 11.1 11.6 12.0 12.5 12.9 13.4

19 5 3.60 2.7 3.7 4.5 5.1 5.9 6.4 6.9 7.5 8.0 8.6 9.0 9.6 10.0 10.6 10.9 11.5 11.9 12.4 12.8 13.3

4 1 4.00 2.5 3.6 4.3 4.9 5.6 6.1 6.7 7.2 7.8 8.3 8.7 9.2 9.7 10.1 10.6 11.0 11.5 11.9 12.3 12.8

17 4 4.25 2.6 3.4 4.1 4.5 5.4 5.9 6.5 6.9 7.5 7.9 8.4 8.8 9.3 9.7 10.1 10.6 10.9 11.4 11.8 12.2

13 3 4.33 2.5 3.4 4.0 4.7 5.3 5.8 6.4 6.8 7.4 7.8 6.3 8.7 9.1 9.6 9.9 10.4 10.8 11.2 11.6 11.9

9 2 4.50 2.5 3.3 3.9 4.b 5.1 5.7 6.2 6.7 7.1 7.6 8.0 8.5 8.9 9.3 9.7 10.1 10.5 10.9 11.3 11.7

14 1 4.67 2.4 3.2 3.9 4.5 4.9 5.6 5.9 6.5 6.9 7.4 7.8 8.3 8.7 9.0 9.5 9.8 10.2 10.6 10.9 11.4

5 1 5.00 2.2 2.9 3.7 4.3 4.8 5.3 5.9 6.2 6.7 7.0 7.5 7.8 8.3 8.7 8.9 9.4 9.7 10.1 10.5 10.8

16 3 5.33 2.1 2.3 3.6 4.0 4.6 5.0 5.6 5.9 6.4 6.8 7.1 7.6 7.9 8.3 8.6 8.9 9.3 9.7 9.9 10.3

11 2 5.50 2.0 2.9 3.5 3.9 4.6 4.9 5.4 5.8 6.2 6.6 6.9 7.4 7.7 8.0 8.5 8.8 9.1 9.5 9.8 10.0

6 1 6.00 1.9 2.9 3.3 3.8 4.3 4.7 5.0 5.5 5.9 6.2 6.6 6.9 7.3 7.6 7.9 8.2 8.6 8.8 9.2 9.5

19 3 6.33 1.9 2.7 3.2 3.7 4.0 4.6 4.9 5.3 5.7 5.9 6.4 6.7 6.0 7.3 7.7 7.9 8.2 8.6 8.8 9.1

13 2 6.50 1.9 2.7 3.1 3.7 3.9 4.5 4.8 5.2 5.6 5.9 6.2 6.6 6.9 7.2 7.5 7.8 8.0 8.4 8.7 8.9

20 3 6.67 1.9 2.6 3.0 3.6 3.9 4.4 4.6 5.1 5.5 5.9 6.1 6.5 6.8 7.0 7.4 7.7 7.9 8.2 8.6 8.8

7 1 7.83 1.3 2.6 2.9 3.5 3.8 4.3 4.7 4.9 5.3 5.7 5.9 6.2 6.6 6.8 7.1 7.4 7.7 7.9 8.2 8.5

15 2 7.60 1.8 2.4 2.9 3.3 3.7 4.6 4.5 4.8 5.0 5.4 5.7 5.9 6.3 6.6 6.8 7.0 7.4 7.6 7.8 8.1

8 1 8.00 1.8 2.3 2.8 3.1 3.6 3.9 4.2 4.6 4.5 5.1 5.5 5.7 5.9 6.3 6.6 6.8 6.9 7.3 7.6 7.8

17 2 9.50 1.7 2.2 2.7 2.9 3.5 3.8 4.0 4.4 4.7 4.9 5.2 5.5 5.8 5.9 6.3 6.5 6.8 6.9 7.2 7.5

9 1 9.00 1.7 2.0 2.7 2.9 3.3 3.7 3.9 4.2 4.6 4.8 4.9 5.3 5.6 5.8 5.9 6.3. 6.5 6.7 6.9 7.1

19 2 9.63 1.6 1.9 2.6 2.9 3.2 3.6 3.0 4.0 4.4 4.7 4.8 5.1 5.4 5.6 5.8 5.9 6.3 6.5 6.7 6.9

10 1 10.06 1.6 1.9 2.5 2.8 3.0 3.5 3.7 3.9 4.2 4.5 4.7 4.9 5.2 5.5 5.7 5.8 6.0 6.3 6.5 6.7

11 1 11.00 1.5 1.9 2.3 2.7 2.9 3.2 3.6 3.8 3.9 4.2 4.5 4.7 4.8 5.0 5.3 5.5 5.7 5.9 6.0 6.3

12 1 12.00 1.4 1.8 2.1 2.G 2.8 2.9 3.3 3.6 3.8 3.9 4.2 4.5 4.7 4.8 4.9 5.2 5.4 5.6 5.8 5.9

13 1 13.00 1.3 1.8 1.9 2.5 2.7 2.9 3.1 3.4 3.7 3.9 3.9 4.2 4.4 4.6 4.8 4.9 5.1 5.3 5.5 5.7

14 1 14.00 1.2 1.8 1.9 2.3 2.6 2.6 2.9 3.2 3.5 3.7 3.8 3.9 4.2 4.4 4.6 4.7 4.9 4.9 5.2 5.4

15 1 15.00 1.1 1.7 1.9 2.2 2.5 2.7 2.9 3.0 3.3 3.6 3.7 3.8 3.9 4.2 4.4 4.6 4.7 4.8 4.9 5.1

16 1 10.06 1.0 1.7 1.9 2.0 2.4 2.7 2.8 2.9 3.1 3.4 3.6 3.7 3.9 3.9 4.2 4.4 4.6 4.7 4.8 4.9

17 1 17.00 .9 1.6 1.8 1.9 2.3 2.6 2.8 2.9 2.9 3.3 3.5 3.6 3.8 3.9 3.9 4.2 4.4 4.5 4.7 4.8

18 1 13.00 .9 1.6 1.3 1.9 2.2 2.5 2.7 2.8 2.9 3.1 3.3 3.5 3.7 3.8 3.9 3.9 4.2 4.4 4.5 4.6

19 1 19.10 .9 1.5 1.8 1.9 2.1 2.4 2.6 2.8 2.9 2.9 3.2 3.4 3.6 3.7 3.8 3.9 3.9 4.2 4.3 4.5

20 1 20.00 .9 1.5 1.7 1.9 1.9 2.3 2.6 2.7 2.8 2.9 3.0 3.3 3r.5 3.6 3.7 3.8 3.9 3.9 4.1 4.3



990 PREDICTION INTERVAL - THREE FUTURE

CDSERVED NUMBER CF COUNTS

OBSERVATIONS

L M L/M 21 22 23 24 25 26 27 25 29 2C 31 32 33 34 35 36 37 38 39 40

1 1 1.60 40.5 42.3 43.7 45.0 46.5 47.8 49.2 50.6 51.9 53.3 54.6 55.9 57.3 55.6 59.9 61.2 62.6 63.9 65.2 66.5
6 5 1.20 34.9 36.1 37.3 39.4 39.6 40.8 41.9 43.1 44.2 45.4 46.5 47.6 48.7 45.9 51.0 52.1 53.2 54.3 55.4 56.5
5 4 1.25 33.7 34.8 35.9 37.1 38.2 39.4 40.5 41.6 42.7 43.8 44.9 45.9 47.0 45.1 49.2 50.3 51.3 52.4 53.5 54.5
4 3 1.33 31.9 32.9 34.6 35.1 36.2 37.2 38.3 39.3 40.4 41.4 42.4 43.5 44.5 45.5 46.5 47.5 48.5 49.5 50.5 51.5
7 5 1.40 30.5 31.6 32.6 33.7 34.7 35.7 36.7 37.7 38.7 39.7 40.7 41.6 42.6 43.6 44.6 45.5 46.5 47.5 48.4 49.4
3 2 1.50 28.8 29.1 31.8 31.7 32.7 23.7 34.6 35.5 36.5 27.4 39.3 39.2 40.1 41.0 41.9 42.9 43.8 44.7 45.6 46.5
8 5 1.60 27.3 28.2 29.1 30.0 30.9 31.8 32.7 33.6 34.5 35.4 36.3 37.1 38.0 38.8 39.7 40.6 41.4 42.3 43.1 43.9
5 3 1.67 26.4 27.3 21.2 29.3 29.9 70.8 31.6 32.5 33.3 34.2 35.0 35.8 36.7 37.5 38.3 39.2 39.9 40.8 41.6 42.4
7 4 1.75 25.4 26.2 27.1 27.9 29.7 29.5 33.4 31.2 31.9 32.8 33.6 34.4 35.2 36.0 26.8 37.6 38.4 39.1 39.9 40.7
9 5 1.80 24.4 25.6 26.. 27.2 24.0 28.8 29.7 30.5 31.2 32.0 32.8 33.6 34.4 35.1 35.9 36.7 37.4 38.2 38.9 39.7
2 1 2.00 22.7 23.5 24.2 24.9 25.7 26.4 27.1 27.9 28.5 29.3 30.0 30.7 31.5 32.1 32.8 33.5 34.2 34.9 35.6 36.3

11 5 2.20 21.1 21.7 22.4 23.1 23.8 24.4 25.1 25.8 26.4 27.1 27.T 28.4 29.0 29.7 30.3 30.9 31.6 32.2 32.8 33.5
9 4 2.25 20.6 21.3 21.9 22.7 23.3 22.9 24.6 25.3 25.9 26.6 27.2 27.8 28.5 29.1 29.5 30.4 31.0 31.6 32.3 32.8
7 3 2.33 20.3 20.7 21.4 22.0 22.7 23.3 23.9 24.6 25.2 25.9 26.4 27.0 27.7 28.3 28.9 29.5 30.1 30.7 31.3 31.9

12 5 2.40 19.6 20.2 20.9 21.5 22.1 22.8 23.4 23.9 24.6 25.2 25.8 26.4 27.0 27.6 28.2 .28.8 29.4 29.9 30.6 31.1
5 2 2.50 19.0 19.6 20.2 23.d 21.4 22.0 22.6 23.2 23.1 24.4 24.9 25.6 26.1 26.7 27.3 27.8 78.4 28.9 29.6 30.1

13 5 2.60 18.4 18.3 19.6 23.2 20.7 21.3 21.9 22.5 23.0 23.6 24.2 24.7 25.3 25.8 26.4 26.9 27.5 25.0 28.6 29.1
8 3 2.67 19.0 11.6 19.2 19.9. 23.3 20.9 21.5 22.0 22.6 23.1 23.7 24.2 24.8 25.3 25.8 26.4 26.9 27.5 25.0 28.6

14 5 2.80 17.4 17.9 18.5 19.0 19.6 26.1 23.7 21.2 21.7 22.2 22.9 23.3 23.8 24.4 24.8 25.4 25.9 26.4 26.9 27.4
3 1 3.0C 16.4 16.9 17.5 17.9 18.5 19.0 19.6 20.0 20.6 21.0 21.6 22.0 22.5 23.0 23.5 23.9 24.5 24.9 25.4 25.9

16 5 3.20 15.6 16.1 16.6 17.1 17.6 14.1 11.6 19.0 19.5 19.9 20.5 20.9 21.4 21.8 22.3 22.8 23.2 23.7 24.1 24.6
10 3 3.33 15.1 19.6 16.1 16.6 17.0 17.5 17.9 18.5 18.9 19.4 19.8 20.3 20.7 21.1 21.6 22.0 22.5 22.9 23.4 23.8
17 5 2.40 14.9 15.4 15.d 16.3 15.8 17.2 17.7 18.1 18.6 19.0 19.5 19.9 20.4 20.8 21.3 21.7 22.1 22.6 22.9 23.4
7 2 3.50 14.6 15.0 19.5 15.9 16.4 16.8 17.3 17.7 18.2 18.6 19.0 19.5 19.5 20.4 20.8 21.2 21.6 22.0 22.5 22.9

18 5 3.60 14.3 14.7 15.2 15.6 16.0 16.5 16.9 17.4 17.8 18.2 18.7 19.0 19.5 19.9 20.3 20.7 21.1 21.6 21.9 22.4
11 3 3.67 14.0 14.5 14.9 15.4 15.8 16.3 16.7 17.1 17.6 17.9 18.4 18.8 19.2 19.6 20.0 20.4 20.8 21.2 21.7 22.0
15 4 3.75 13.8 14.3 14.7 15.1 15.6 15.9 10.4 16.8 17.2 17.7 18.0 18.5 18.8 19.3 19.7 20.0 20.5 20.5 21.3 21.7
19 5 3.80 13.7 14.1 14.6 14.9 15.4 15.8 15.2 16.7 17.0 17.5 17.8 18.3 18.7 19.0 19.5 19.8 20.3 20.7 21.0 21.4
4 1 4.00 13.2 13.6 13.9 14.4 14.8 15.2 15.6 15.9 16.4 16.9 17.2 17.6 17.9 18.3 18.7 19.0 19.5 19.8 20.2 20.6

17 4 4.25 12.6 12.9 13.4 13.9 14.1 14.5 14.9 15.3 15.7 10.0 16.4 16.7 17.1 17.5 17.8 19.2 18.6 19.9 19.3 19.6
13 3 4.33 12.4 12.1 13.2 13.6 13.9 14.3 14.7 15.0 15.4 15.9 16.1 16.5 16.8 17.2 17.6 17.9 18.3 18.6 18.9 19.3
9 2 4.50 12.0 12.5 12.8 13.2 13.6 13.9 14.3 14.6 14.9 15.3 15.7 16.0 16.4 16.7 17.0 17.4 17.7 18.1 18.4 18.8

14 3 4.67 11.7 12.1 12.5 12.8 13.2 13.6 13.9 14.2 14.6 14.9 15.3 15.6 15.9 15.3 16.6 16.9 17.3 17.0 17.9 18.2
5 1 5.00 11.1 11.5 11.9 12.2 12.5 12.8 13.2 13.5 13.8 14.1 14.5 14.8 15.1 15.4 15.7 16.0 16.4 16.7 06.9 17.3

16 3 5.33 10.7 10.9 11.3 11.6 11.9 12.3 12.6 12.8 13.2 13.5 12.8 14.1 14.4 14.7 14.9 15.3 15.6 15.8 16.1 16.5
11 2 5.50 10.4 10.7 11.0 11.4 11.7 11.9 12.3 12.6 12.9 13.2 13.5 13.8 14.0 14.4 14.7 14.9 15.2 15.5 15.8 16.0
6 1 6.00 9.8 10.0 10.4 10.7 10.9 11.2 11.5 11.8 12.0 12.4 12.7 12.9 13.2 13.5 13.7 13.9 14.3 14.5 14.8 15.0

19 3 6.33 9.4 '.7 9.9 10.3 10.6 10.8 11.0 11.4 11.6 11.9 12.1 12.4 12.7 12.9 13.2 13.5 13.7 13.9 14.2 14.5
13 2 6.10 9%7 9.6 9.8 11.0 10.4 10.6 11.8 11.1 11.4 11.7 11.9 12.2 12.5 12.7 12.9 13.2 13.5 13.7 13.9 14.2
20 3 6.67 9.1. 9.4 9.6 9.9 10.1 10.4 10.7 10.9 11.2 11.5 11.7 11.9 12.2 12.5 12.7 12.9 13.2 13.4 13.7 13.9
7 1 7.00 8.5 9.0 9.3 9.6 9.8 10.0 10.3 10.6 10.8 11.0 11.3 11.6 11.e 11.9 12.2 12.5 12.7 12.9 13.2 13.4

15 2 7.50 9.4 8.6 9.9 9.0 9.4 9.6 9.8 10.0 10.3 10.5 10.7 10.9 11.2 11.4 11.7 11.8 12.0 12.3 12.6 12.7
8 1 8.0C 7.9 8.2 8.5 8.7 8.9 9.1 9.4 9.6 9.3 10.0 10.3 10.5 10.7 10.9 11.1 11.3 11.6 11.7 '11.9 12.1

17 2 8.50 7.7 7.9 5.1 6.4 8.6 4.8 8.9 9.2 9.4 9.6 9.8 10.0 10.2 10.5 10.7 10.8 11.0 11.2 11.5 11.7
9 1 9.10 7.4 7.6 7.8 7.9 4.2 8.5 3.7 8.8 9.0 9.2 9.5 9.7 9.8 9.9 10.2 10.4. 10.6 10.8 10.9 11.1

2 9.53 7.1 7.3 7.6 7.7 7.9 8.1 4.3 1.6 8.7 8.9 9.0 9.3 9.5 9.7 9.8 9.9 10.2 10.4 10.6 10.7
10 1 10.00 6.8 7.0 7.3 7.5 7.7 7.8 7.9 8.2 8.4 8.6 8.8 8.9 9.1 9.3 9.5 9.7 9.8 9.9 10.2 10.4
11 1 11.00 6.5 6.7 64 L..9 7.2 7.4 7.6 7.7 7.8 8.0 8.2 9.4 8.6 8.7 8.9 9.0 9.2 9.4 9.6 9.7
12 1 12.00 6.0 6.7 6.5 6.0 6.8 6.9 7.0 7.3 7.5 7.6 7.8 1.9 8.0 8.2 9.4 8.6 8.7 8.8 8.9 9.1
13 1 13.00 5.9 5.9 6.1 6.3 6.5 6.6 6.8 6.9 6.9 7.2 7.4 7.5 7.7 7.8 7.9 8.0 8.2 8.4 8.5 8.7
14 1 14.00 5.6 5.7 5.8 5.9 6.1 6.3 6.5 6.6 6.7 6.4 6.9 7.1 7.3 7.4 7.6 7.7 7.5 7.9 8.0 8.2
.5 1 15..3 5.3 5.5 5.b 5.7 5.8 5.9 6.1 6.3 6.5 6.6 6.7 6.8 6.9 7.0 7.2 7.4 7.5 7.6 7.7 7.8
16 1 16.00 5.0 5.2 5.4 5.5 5.7 5.9 5.9 6.1 6.3 6.4 6.6 6.7 6.8 8.9 6.9 7.1 7.3 7.4 7.5
17 1 17.00 4.9 4.9 5.1 5.3 9.5 5.6 5.7 5.8 5.9 5.9 6.1 6.3 6.4 6.6 6.7 6.8 6.8 6.9 7.0 7.2
18 1 19.00 4.7 4.8 4.9 5.0 5.2 5.4 5.5 5.6 5.7 5.8 5.9 5.9 6.1 6.3 6.4 6.5 6.6 6.7 E.8 6.9
19 1 19.13 4.6 4.7 4.3 4.9 4.9 5.1 5.3 5.4 5.6 5.7 5.8 5.8 5.9 6.0 6.1 6.3 6.4 6.5 6.6 6.7
20 1 20.00 4.5 4.6 4.7 4.3 4.9 4.9 5.0 5.2 5.4 5.5 5.6 5.7 5.8 5.6 5.9 6.0 6.2 6.3 6.4 6.5



90% PREOICTICN INTERVAL - FCLR FUTURE CBSERYATICN5

COSERVED NUMBER CF GLINTS
L/8 1 2 3 4 5 6 7 8 9 . 10 11 12 13 14 15 it 17 18 19 20

I 1 1.00 3.7 5.9 7.8 9.6 11.2 12.7 14.3 15.8 17.2 18.6 20.0 21.4 22.E 24.2 25.5 26.8 28.2 29.5 30.8 32.1
6 5 1.20 3.2 5.1 6.7 8.2 9.6 10.9 12.2 13.5 14.7 15.9 17.1 18.3 15.5 20.6 21.7 22.8 24.0 25.1 28.2 27.3
5 4 1.25 3.1 4.9 6.5 7.9 9.3 10.6 11.8 13.0 14.2 15.4 18.5 17.7 10.0 15.9 21.0 22.0 22.1 24.2 25.3 26.3
4 3 1.33 2.9 4.7 6.2 7.5 8.8 10.0 11.2 12.3 13.5 14.6 15.E 16.7 17.6 10.8 19.8 20.8 21.9 22.9 23.9 24.9
7 5 1.40 2.8 4.5 5.9 7.2 8.4 9.6 10.7 11.8 12.9 13.9 15.0 16.0 17.0 18.0 15.0 20.0 20.9 21.9 22.9 23.8
3 2 1.50 2.7 4.3 5.6 6.8 7.9 9.0 10.1 11.2 12.2 13.2 14.1 15.1 16.0 17.0 17.9 18.8 19.7 20.7 21.6 22.4
8 5 1.60 2.6 4.0 5.3 6.5 7.6 8.6 9.6 10.6 11.5 12.5 13.4 14.3 15.2 12.1 12.9 17.8 18.7 19.5 20.4 21.2
5 3 1.67 2.5 3.9 5.1 6.3 7.3 8.3 9.3 10.2 11.1 12.0 12.9 13.8 14.7 15.5 12.4 17.2 18.0 18.0 15.7 20.5
7 4 1.75 2.4 3.8 4.9 6.0 7.0 7.9 8.9 9.8 10.7 11.6 12.4 13.3 14.1 14.9 15.7 16.5 17.3 18.1 1e.5 19.6
9 5 1.80 2.4 3.7 4.8 5.9 6.8 7.8 8.7 9.6 10.5 11.3 12.1 12.5 12.7 14.6 15.3 16.1 16.9 17.7 18.4 19.2
2 1 2.00 2.1 3.4 4.5 5.4 6.3 7'.2 7.9 8.8 9.6 10.4 11.1 11.8 12.2 12.3 14.0 14.7 15.5 12.1 18.0 17.5

11 5 2.21 1.9 3.1 4.1 5.0 5.8 6.6 7.4 8.1 8.8 5.6 1C.2 10.9 11.E 12.3 12.9 13.6 14.3 14.5 15.5 16.2
9 4 2.25 1.9 3.1 4.0 4.9 5.7 6.5 7.3 7.9 8.7 9.4 13.1 10.7 11.4 12.0 12.7 13.4 13.5 14.6 15.2 15.8
7 3 2.33 1.5 2.9 3.9 4.8 5.6 6.3 7.0 7.8 8.5 9.1 5.8 10.4 11.1 11.7 12.3 12.9 13.2 14.2 14.8 15.4

12 5 2.40 1.6 2.9 3.8 4.7 5.5 6.2 6.9 7.6 8.3 8.9 5.6 10.2 10.0 11.5 12.0 12.7 13.3 13.8 14.4 15.0
5 2 2.50 1.8 2.3 3.7 4.6 5.3 5.9 6.7 7.4 7.5 8.6 9.3 9.8 10.5 11.0 11.7 12.2 12.8 13.4 13.9 14.5

13 5 2.60 1.8 2.8 3.6 4.4 5.1 5.8 6.5 7.1 7.7 8.4 e.5 9.6 10.1 10.7 11.3 11.8 12.4 12.9 13.5 14.0
8 3 2.67 1.7 2.7 3.6 4.3 5.0 5.7 6.4 6.9 7.6 8.2 8.8 9.4 5.5 10.5 11.0 11.6 12.1 12.7 13.2 13.7

14 5 2.80 1.7 2.6 3.4 4.1 4.8 5.5 6.1 6.7 7.3 7.8 8.5 8.9 5.6 10.1 10.6 11.1 11.7 12.2 12.7 13.2
3 1 3.01 1.6 2.5 3.2 3.9 4.6 5.2 5.8 6.4 6.9 7.5 7.5 8.5 S.0 5.5 10.0 10.5 11.0 11.5 11.9 12.5

16 5 3.20 1.5 2.4 3.0 3.7 4.4 4.9 5.5 6.0 6.6 7.0 7.6 8.0 8.8 5.0 5.5 9.9 10.5 10.5 11.4 11.8
10 3 3.33 1.5 2.3 2.9 3.6 4.2 4.8 5.3 5.8 6.4 2.2 7.4 7.8 8.3 8.7 5.2 9.7 10.1 16.2 11.0 11.4
17 5 2.40 1.5 2.3 2.9 3.6 4.1 4.7 5.2 5.8 6.3 6.7 7.2 7.7 8.1 8.6 5.0 9.5 9.5 10.4 10.8 11.2
7 2 3.50 1.4 2.2 2.9 3.5 4.0 4.6 5.1 5.6 6.1 E.E 7.0 7.5 7.5 8.4 8.8 9.3 5.7 10.1 13.2 15.9

18 5 3.60 1.4 2.1 2.d 3.5 3.9 4.5 4.9 5.5 5.9 6.5 6.9 7.4 7.8 8.2 0.7 9.1 5.5 9.9 10.3 10.7
11 3 3.67 1.4 2.1 2.8 3... 3.9 4.5 4.9 5.4 5.9 6.4 2.8 7.2 7.7 8.1 8.5 8.9 5.4 5.8 10.2 10.6
15 4 3.75 1.3 2.8 2.7 3.3 3.6 4.4 4.8 5.3 5.8 6.2 E.7 7.1 7.6 7.9 8.4 8.8 9.2 9.E 9.9 10.4
19 5 2.80 1.3 2.0 2.7 3.2 3.8 4.3 4.8 5.3 5.7 6.2 2.6 7.0 7.5 7.9 2.3 8.7 5.1 9.5 5.5 10.3
4 1 4.00 1.2 1.9 2.6 3.1 3.7 4.1 4.6 5.0 5.5 5.5 6.4 6.8 7.2 7.6 7.9 8.4 8.7 9.1 9.5 9.8

17 4 4.05 1.2 1.9 2.5 2.9 3.5 3.9 4.4 4.8 5.3 5.7 2.0 6.5 2.2 7.2 7.6 7.9 8.3 8.7 5.0 5.4
13 3 4.33 1.1 1.d 2.5 2.9 3.5 3.9 4.4 4.8 5.2 5.6 5.9 6.4 2.7 7.1 7.5 7.8 8.2 8.6 8.9 0.2
9 2 4.50 1.1 1.8 2.4 2.9 3.4 3.8 4.2 4.7 5.0 5.4 5.8 8.2 6.6 8.9 7.3 7.6 7.5 8.3 8.8 e.s

14 3 4.67 1.0 1.8 2.3 2.8 3.3 3.7 4.1 4.5 4.5 5.3 5.7 5.9 6.4 6.7 7.0 7.4 7.7 8.0 8.4 8.7
5 1 5.00 .5 1.7 2.2 2.7 3.1 3.5 3.9 4.3 4.7 4.5 5.4 5.7 2.0 2.4 2.7 6.9 7.3 7.E 1.9 8.2

16 3 5.33 .9 1.6 2.0 2.6 2.9 3.4 3.7 4.0 4.4 4.8 5.0 5.4 5.7 2.0 2.4 6.7 6.5 7.3 7 8 7.8
11 2 5.50 .9 1.5 2.3 2.5 2.9 3.3 3.7 3.5 4.3 4.7 4.5 5.3 5.6 5.9 2.2 6.5 2.8 7.0 7.4 7.7
6 I. 6.00 .9 1.5 1.9 2.4 2.7 3.0 3.4 3.7 4.0 4.4 4.7 4.9 5.2 5.5 5.8 6.0 E.4 2.6 8.9 7.1

19 3 E.33 ..5 1.8 2.3 2.6 2.9 3.3 3.6 3.9 4.2 4.5 4.7 5.0 5.3 5.6 5.8 2.0 2.4 8.5 6.8
13 2 0.50 .1, 1.4 1.8 2.2 2.6 2.9 3.2 3.5 3.8 4.1 4.4 4.7 4.5 5.2 0.5 5.7 5.9 6.2 2.5 6.7
20 3 2.67 1.4 1.8 2.1 7.6 2.8 3.1 3.5 3.7 3.9 4.3 4.6 4.8 5.1 5.4 5.6 5.8 6.1 6.4 6.6
7 1 7.00 .8 1.3 1.7 2.0 2.5 2.7 2.9 3.3 3.6 3.8 4.1 4.4 4.7 4.9 5.1 5.4 5.7 5.8 2.1 E.4

15 2 7.50 .8 1.3 1.7 1.9 2.3 2.6 2.9 3.1 3.5 3.7 3.9 4.2 4.5 4.7 4.9 5.1 5.4 5.6 5.8 5.9
8 1 8.60 .8 1.2 1.6 1.9 2.2 2.5 2.8 2.5 3.3 3.5 3.8 3.9 4.2 4.5 4.7 4.0 5.1 5.2 5.5 5.7

17 2 8.50 .7 1.1 1.6 1.8 2.0 2.4 2.7 2.9 3.1 3.4 3.6 3.8 3.5 4.2 4.5 4.7 4.8 5.0 5.3 5.5
9 1 5.10 .7 1.0 1.5 1.8 1.9 2.3 2.6 2.8 2.9 3.2 3.5 3.7 3.8 4.0 4.3 4.5 4.7 4.e 5.0 5.2

tn 2 9.50 .7 .9 1.4 1.7 1.9 2.2 2.5 2.7 2.8 3.0 2.3 3.5 3.7 3.9 4.1 4.3 4.5 4.7 4.8 5.0
10 1 10.CC .7 .9 1.4 1.7 1.8 2.0 2.4 2.6 2.8 2.9 3.2 3.4 2.E 3.8 2.5 4.1 4.3 4.5 4.7 4.8
11 1 11.00 .6 .9 1.2 1.6 1.8 1.9 2.2 2.4 2.6 2.8 2.9 3.1 3.4 3.5 3.7 3.8 3.9 4.2 4.4 4.5
12 1 12.00 .6 .9 1.1 1.5 1.7 1.8 1.9 2.3 2.5 2.7 2.8 2.9 3.1 3.3 3.5 3.6 3.8 3.9 4.0 4.2
13 1 13.00 .6 .8 1.0 1.4 1.6 1.8 1.9 2.1 2.3 2.5 2.7 2.8 2.5 3.1 3.3 3.4 3.6 3.7 3.8 3.9
14 1 14.00 .5 .8 .9 1.3 1.5 1.7 1.8 1.9 2.2 2.4 2.5 2.7 2.8 2.9 3.0 3.2 3.4 3.5 3.7 3.8

1 19.00 .5 .8 .9 1.2 1.5 1.6 1..8 1.9 2.0 2.2 2.4 2.6 2.7 2.8 2.9 3.0 3.2 3.4 3.5 3.6
16 1 12.00 .5 .8 .9 1.1 1.4 1.6 1.7 1.8 1.9 2.1 2.3 2.5 2.6 2.7 2.8 2.9 3.0 3.2 3.3 3.5
17 1 17.00 .5 .7 .9 1.0 1.3 1.5 1.7 1.8 1.9 1.5 2.2 2.3 2.5 2.6 2.7 2.8 2.9 3.0 2.1 3.3
18 1 18.10 .4 .7 .8 .9 1.2 1.5 1.6 1.7 1.8 1.9 2.0 2.2 2.4 2.5 2.6 2.7 2.8 2.9 2.9 3.1
19 1 15.00 .4 .7 .8 .9 1.1 1.4 1.6 1.7 1.8 1.5 1.9 2.1 2.3 2.4 2.5 2.6 2.7 2.8 2.9 2.9
20 1 20.0C .4 .7 .8 .9 1.1 1.3 1.5 1.6 1.7 1.8 1.9 1.9 2.3 2.3 2.4 2.6 2.8 2.7 2.8 2.9



90% PREDICTION INTERVAL - FOLR FUTURE 0B5ERVATICN6

COSERVED NUMBER CF CCUOS

L M LiM 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

1 1 1.00 33.4 34.6 35.9 37.2 38.5 39.7 41.0 42.2 43.5 44.7 48.9 47.2 48.4 48.6 50.8 52.1 53.3 54.5 55.7 56.8

6 5 1.20 28.4 29.5 31.5 31.6 32.7 33.7 34.8 35.8 36.9 37.9 35.0 40.0 41.0 42.1 43.1 44.1 45.2 46.2 47.2 48.2

5 4 1.25 27.4 28.4 29.5 30.5 31.5 32.5 33.6 34.6 35.6 36.6 37.6 38.6 35.6 40.6 41.6 42.5 43.5 44.5 45.5 46.5

4 3 1.33 25.8 26.8 27.8 28.8 29.8 30.7 31.7 32.6 33.6 34.5 35.5 36.4 37.4 38.3 35.2 40.1 41.1 42.0 42.9 43.8

7 5 1.40 24.8 25.7 26.7 27.6 28.5 29.4 30.3 31.3 32.2 33.1 23.9 34.9 38.8 36.7 37.5 38.4 39.3 40.2 41.1 41.9

3 2 1.50 23.3 24.2 25.1 25.9 26.8 27.7 28.6 29.4 30.3 21.1 31.9 32.8 33.6 34.5 35.3 36.1 16.9 37.8 38.6 29.5

8 5 1.60 22.0 22.9 23.7 24.5 25.4 26.2 26.9 27.8 28.6 29.4 26.2 30.5 31.8 32.6 32.3 34.1 34.9 35.7 36.5 37.2

5 3 1.67 21.3 22.1 22.9 23.7 24.5 25.2 26.0 26.8 27.6 28.3 25.1 29.9 30.6 31.4 32.2 32.9 33.7 14.4 35.2 35.9

7 4 1.75 20.4 21.2 21.9 22.7 23.5 24.2 24.9 25.7 26.4 27.2 27.9 28.6 29.4 30.1 30.8 31.5 32.2 32.9 33.7 34.4

9 5 1.60 19.9 22.7 21.4 22.1 22.9 23.6 24.3 25.0 25.8 26.5 27.2 27.9 28.6 29.3 30.0 30.7 31.5 32.1 32.8 33.9

2 1 2.00 19.2 18.9 19.6 21.2 20.9 21.6 22.2 22.5 23.5 24.2 24.8 25.5 26.1 20.7 27.4 28.0 28.7 29.3 25.5 30.6

11 5 2.20 16.8 17.4 15.0 18.6 19.2 15.8 20.5 21.0 21.7 22.3 22.8 23.5 24.0 24.6 25.2 25.8 26.4 26.9 27.5 28.1

9 4 2.25 16.5 17.1 17.7 18.3 18.9 19.5 20.1 20.7 21.2 21.8 22.4 23.0 22.6 24.1 24.7 25.3 25.5 26.4 27.0 27.6

7 3 2.33 15.9 16.6 17.1 17.7 18.3 18.9 19.5 20.0 20.6 21.2 21.7 22.3 22.8 23.4 23.9 24.5 25.0 25.E 20.2 26.7

12 5 2.40 15.E 16.2 16.7 17.3 17.9 16.4 19.0 19.6 20.1 20.7 21.2 21.7 22.3 22.8 23.4. 23.9 24.5 25.0 25.5 26.0

5 2 2.50 15.5 15.6 16.2 16.7 17.3 17.8 18.4 18.9 19.4 19.5 20.5 21.0 21.5 22.0 22.6 23.1 22.6 24.1 24.6 25.1

13 5 2.60 14.6 15.1 15.7 16.2 16.7 17.2 17.7 18.3 18.8 15.3 19.8 20.3 20.8 21.3 21.8 22.3 22.8 23.3 23.8 24.3

8 3 2.67 14.3 14.8 15.3 15.8 16.4 16,8 17.4 17.9 18.4 18.9 15.4 19.9 20.4 20.8 21.4 21.8 22.3 22.8 23.3 23.8

14 5 2.80 13.7 14.2 14.7 15.2 15.7 16.2 16.7 17.1 17.6 18.1 18.6 19.0 15.5 20.0 20.5 20.9 21.4 21.9 22.4 22.8

3 1 2.00 12.9 13.4 13.9 14.4 14.8 15.3 15.7 16.2 16.6 17.1 17.5 17.9 18.4 18.9 19.3 19.7 20.2 20.E 21.0 21.5

16 5 3.20 12.3 12.7 13.1 13.6 14.0 14.5 14.9 15.3 15.8 16.2 1E.5 17.0 17.5 17.8 18.3 18.7 15.1 15.5 19.8 20.4

10 3 3.33 11.8 12.3 12.7 13.1 13.6 13.9 14.4 14.8 15.2 15.6 16.0 16.5 16.8 17.3 17.7 18.0 18.5 18.8 19.3 19.7

17 5 3.40 11.7 12.1 12.5 12.9 13.4 12.8 14.2 14.6 14.9 15.4 15.8 16.2 16.6 16.9 17.4 17.8 18.1 18.6 1e.9 15.3

7 2 2.50 11.4 11.9 12.2 12.6 13.0 13.4 13.8 14.2 14.6 15.0 15.4 15.8 16.2 16.6 16.9 17.3 17.7 18.1 18.5 18.8

18 5 2.60 11.1 11.6 11.9 12.3 12.7 13.1 13.5 13.5 14.3 14.7 15.0 15.4 15.6 16.2 16.6 16.5 17.3 17.7 18.0 18.4

11 3 3.67 10.9 11.4 11.6 12.1 12.6 12.9 13.3 13.7 14.0 14.5 14.8 15.2 15.6 15.9 16.3 16.7 17.0 17.4 17.8 18.1

15 4 3.75 10.8 11.2 11.6 11.9 12.3 12.7 13.0 13.4 13.8 14.2 14.6 14.9 15.3 15.6 16.0 16.4 16.7 17.1 17.4 17.8

19 5 3.80 10.7 11.2 11.4 11.8 12.2 12.6 12.9 13.3 13.7 14.0 14.4 14.7 15.1 15.5 15.8 16.2 16.5 16.9 17.2 17.6

4 1 4.00 12.2 10.6 10.9 11.3 11.7 12.0 12.4 12.7 13.1 12.5 13.8 14.1 14.5 14.8 15.2 15.5 15.8 16.2 16.5 16.8

17 4 4.25 9.7 10.1 10.4 10.8 11.1 11.5 11.8 12.1 12.5 12.8 13.1 13.5 13.8 14.1 14.4 14.7 15.0 15.4 15.7 16.0

13 3 4.33 9.6 9.9 10.3 10.6 10.9 11.3 11.6 11.9 12.3 12.6 12.9 13.2 12.E 13.8 14.2 14.5 14.8 15.1 15.5 15.8

9 2 4.50 9.3 9.6 9.9 10.3 10.6 10.9 11.3 11.6 11.9 12.2 12.5 12.8 12.1 13.5 12.7 14.0 14.4 14.7 14.9 15.3

14 3 4.67 9.0 9.4 9.7 9.9 10.3 10.6 10.9 11.2 11.6 11.8 12.1 12.5 12.7 13.0 13.4 13.6 13.9 14.2 14.5 14.8

5 1 5.00 9.6 8.8 9.1 9.5 9.7 10.0 10.3 10.6 10.9 11.2 11.5 11.8 12.0 12.3 12.6 12.9 13.2 13.5 13.7 14.0

16 3 5.33 8.1 8.4 8.7 8.9 9.3 9.5 9.8 10.1 10.4 10.6 10.5 11.2 11.5 11.7 11.9 12.2 12.5 12.8 13.0 13.3

11 2 5.50 7.9 8.2 8.5 8.2 9.0 9.3 9.6 9.8 10.1 10.4 10.E 10.9 11.1 11.4 11.7 11.5 12.2 12.5 12.7 12.9

6 1 6.00 7.4 7.7 7.9 6.2 8.4 8.7 8.9 9.2 9.4 5.7 9.9 10.1 10.4 10.6 10.5 11.1 11.4 11.6 11.8 12.0

19 3 6.33 7.1 7.4 7.o 7.8 8.0 8.3 8.6 8.8 9.0 9.3 9.5 9.7 5.8 10.2 10.4 10.7 10.2 11.1 11.3 11.6

13 2 6.50 6.9 7.2 7.5 7.7 7.9 8.1 8.4 8.6 8.8 9.0 5.3 9.5 5.7 5.9 10.2 10.4 10.7 10.8 11.1 11.3

20 3 6.67 6.8 7.0 7.3 7.5 7.8 7.9 8.2 8.5 8.7 8.9 8.1 9.4 9.6 5.8 5.9 10.2 10.4 10.7 10.8 11.0

7 1 7.00 6.6 6.8 7.0 7.3 7.5 7.7 7.9 8.1 8.4 8.6 2.8 8.9 5.2 5.4 8.6 9.8 10.0 10.2 10.5 10.7

15 2 7.50 6.2 6.5 b.7 6.8 7.0 7.3 7.5 7.7 7.9 8.1 8.3 8.5 8.7 8.9 5.1 9.3 5.5 9.7 5.9 10.0

8 1 8.00 5.9 6.1 6.4 0.6 6.7 6.9 7.1 7.3 7.5 7.7 7.9 8.1 8.3 8.5 8.7 8.8 9.0 9.2 5.4 9.6

17 2 8.50 5.7 5.8 6.0 6.2 6.5 6.b 6.8 6.9 7.2 7.4 7.6 7.7 7.5 8.0 8.3 8.4 8.6 8.8 8.9 9.1

9 1 5.00 5.4 5.6 5.8 5.9 6.1 6.3 6.5 6.7 6.8 7.0 7.2 7.4 7.E 7.7 7.9 6.0 8.2 8.4 8.6 8.7

19 2 5.50 5.2 5.4 5.6 5.7 5.9 6.0 6.2 6.4 6.6 6.7 6.5 7.0 7.2 7.4 7.6 7.7 7.9 8.0 8.2 8.4

10 1 10.00 4.9 5.2 5.4 5.5 5.7 5.8 5.9 6.2 6.3 6.5 6.7 6.8 6.5 7.1 7.3 7.4 7.6 7.7 7.9 8.0

11 1 11.00 4.7 4.8 4.9 5.1 5.3 5.5 5.6 5.7 5.9 6.0 6.2 6.3 6.5 6.6 6.8 6.9 7.0 7.2 7.3 7.5

12 1 12.00 4.4 4.5 4.7 4.8 4.9 5.0 5.2 5.4 5.5 5.7 5.8 5.9 E.0 6.2 6.2 6.5 6.6 6.7 6.8 6.9

13 1 13.00 4.1 4.3 4.4 4.6 4.7 4.8 4.9 5.0 5.2 5.3 5.5 5.6 5.7 5.8 5.9 6.0 6.2 6.3 6.5 6.6

14 1 14.00 3.9 3.9 4.1 4.3 4.4 4.6 4.7 4.8 4.9 5.0 5.1 5.3 5.4 5.5 5.6 5.7 5.8 5.5 6.0 E.2

15 1 15.00 3.7 3.8 3.9 4.0 4.2 4.3 4.5 4.6 4.7 4.8 4.9 4.9 5.1 5.2 5.4 5.5 5.6 5.7 5.8 5.9

16 1 16.60 3.6 3.7 3.8 3.9 3.9 4.1 4.2 4.4 4.5 4.6 4.7 4.8 4.8 4.9 5.0 5.2 5.3 5.4 5.5 5.6

17 1 17.20 3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.3 4.4 4.5 4.6 4.7 4.8 4.8 4.9 5.0 5.1 5.3 5.4

18 1 18.01 3.3 3.4 3.5 3.6 3.7 3.8 3.8 3.9 4.0 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.8 4.5 5.0 5.1

19 1 15.00 3.1 3.2 3.4 3.5 3.6 3.7 3.7 3.8 3.9 3.9 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.8 4.9

20 1 20.00 2.9 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.8 2.9 4.0 4:.1 4.2 4.3 4.4 4.5 4.E 4.7 4.8



957. PREOICTICN INTERVAL - FCLO FUTURE CBSERVATICN5

CBSERVEC NUMBER CF COLNI5
L M L/M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 15 17 le 19 20

1 1 1.00 4.8 7.2 9.3 11.1 12.8 14.5 16.1 17.7 19.2 20.7 22.2 23.7 25.1 26.5 27.9 29.3 30.7 32.0 32.4 24.8
6 5 1.20 4.2 b.3 7.9 9.6 11.0 12.5 13.8 15.2 16.5 17.7 15.0 20.2 21.5 22.7 23.8 25.0 20.2 27.3 28.5 25.5

5 4 1.25 4.0 6.0 7.7 9.3 10.7 12.0 13.4 14.7 15.9 17.1 18.4 19.6 20.7 21.9 22.0 24.1 25.3 25.4 27.5 28.6
4 3 1.33 3.3 5.8 7.4 8.8 10.1 11.4 12.7 13.9 15.1 16.2 17.4 18.5 15.6 20.7 21.8 22.8 23.9 24.9 26.0 27.0

7 5 1.40 3.7 5.6 7.0 8.5 9.7 10.9 12.2 13.4 14.5 15.5 16.7 17.8 1e.e 15.8 20.9 21.5 22.9 23.5 24.9 25.9

3 2 1.50 3.6 5.2 6.7 7.S 9.2 10.4 11.5 12.6 13.7 14.7 15.7 16.8 17.E 18.7 15.7 20.7 21.6 22.E 23.5 24.4
8 5 1.60 3.4 4.9 6.4 7.6 8.8 .9.8 10.9 11.9 12.9 13.9 14.5 15.9 16.8 17.7 18.7 19.6 20.5 21.4 22.2 23.1

5 3 1.67 3.3 4.5 6.1 7.4 8.5 9.6 10.6 11.6 12.6 12.5 14.4 15.4 16.2 17.1 1e.0 18.5 19.8 20.6 21.5 22.3

7 4 1.75 3.1 4.7 5.9 7.0 8.1 9.2 10.2 11.1 12.0 12.9 12.8 14.7 15.5 15.5 17.3 18.1 18.5 15.8 20.6 21.4

9 5 1.8C 3.3 4.6 5.8 6.9 7.9 8.9 9.9 10.8 11.8 12.7 12.5 14.4 15.2 10.1 15.9 17.7 18.6 19.3 20.1 20.9
2 1 2.30 2.8 4.2 5.4 6.4 7.4 8.3 9.1 9.9 10.8 11.E 12.4 13.2 13.5 14.7 15.5 16.2 15.9 17.7 10.4 19.1

11 5 2.20 2.7 3.9 4.9 5.9 6.8 7.7 8.5 9.3 10.0 10.8 11.5 12.2 12.5 13.7 14.3 15.0 15.7 16.4 17.0 17.7
9 4 2.25 2.6 3.9 4.9 5.8 6.7 7.5 8.3 9.1 9.8 10.6 11.3 12.0 12.7 12.4 14.1 14.7 15.4 16.0 16.7 17.4

7 3 2.33 2.6 3.7 4.8 5.7 6.5 7.3 8.1 8.8 9.6 10.3 10.9 11.7 12.4 13.0 12.7 14.3 14.5 15.6 15.2 16.8
12 5 2.43 2.5 3.7 4.7 5.6 6.4 7.1 7.9 8.7 9.4 10.0 1C.7 11.4 12.0 12.7 12.4 13.5 14.6 15.2 15.8 16.5
5 2 2.50 2.4 3.5 4.5 5.4 6.2 5.9 7.7 8.4 9.0 9.7 1C.4 11.0 11.7 12.3 12.9 13.5 14.1 14.7 15.3 15.9

13 5 2.63 2.4 3.5 4.4 5.2 5.9 6.7 7.5 8.1 8.8 5.5 10.0 10.7 11.3 11.9 12.5 13.1 13.7 14.2 14.8 15.4

8 3 2.67 2.3 3.4 4.3 5.1 5.9 6.6 7.3 7.9 8.6 9.3 5.5 10.5 11.1 11.7 12.3 12.6 13.4 13.5 14.6 15.1

14 5 2.80 2.2 3.3 4.1 4.9 5.7 6.4 7.0 7.7 8.3 8.5 5.5 10.1 10.7 11.2 11.8 12.4 12.9 12.5 13.9 14.5

3 1 3.30 2.0 3.1 3.9 4.7 5.4 6.0 6.7 7.3 7.8 8.5 6.9 9.6 13.1 10.7 11.2 11.7 12.2 12.7 12.2 13.7

16 5 3.20 1.9 2.9 3.8 4.5 5.1 5.8 6.4 6.5 7.5 8.0 6.6 9.1 5.E 10.1 10.6 11.1 11.6 12.1 12.5 13.0

10 3 2.33 1.9 2.9 3.7 4.4 4.9 5.6 6.1 6.7 7.3 7.8 8.3 8.8 5.3 5.8 13.3 10.8 11.2 11.7 12.1 12.6
17 5 3.40 1.9 2.8 3.6 4.3 4.9 5.5 6.0 6.6 7.1 7.7 e.2 8.7 9.2 9.7 10.1 10.6 11.0 11.5 11.9 12.4

7 2 0.eC 1.9 2.8 3.6 4.2 4.8 5.4 5.9 6.5 6.4 7.5 7.9 8.5 8.5 5.5 5.9 10.4 10.8 11.3 11.7 12.1

18 5 3.E3 1.1 2.7 3.5 4.1 4.7 5.3 5.5 6.4 6.8 7.4 7.8 8.3 8.8 9.2 9.7 10.1 10.6 11.0 11.5 11.8

11 3 2.67 1.8 2.7 3.4 4.0 4.7 5.2 5.7 6.3 6.8 7.2 7.7 8.2 8.7 5.1 S.6 9.9 10.4 10.8 11.3 11.7

15 4 3.75 1.8 2.7 3.4 3.9 4.6 5.1 5.7 6.1 6.7 7.1 7.6 8.0 8.5 8.9 9.4 9.8 10.2 10.7 11.0 11.5

19 5 2.80 1.8 2.7 2.3 3.9 4.6 5.0 5.6 6.0 6.6 7.0 7.5 7.9 8.4 6.8 5.3 9.7 10.1 10.6 10.5 11.4
4 1 4.00 1.7 2.6 3.2 3.9 4.4 4.8 5.4 5.8 6.3 6.8 7.2 7.7 8.1 8.5 8.9 9.3 9.7 10.1 10.5 10.9

17 4 4.25 1.7 2.5 3.0 3.7 4.1 4.7 5.1 5.6 6.0 6.5 6.5 7.3 7.7 6.1 8.5 8.9 S.3 S.7 10.0 10.4
13 3 4.33 1.7 2.4 2.9 3.6 4.1 4.6 5.0 5.6 5.9 6.4 6.8 7.2 7.E 7.9 8.4 8.8 5.1 5.5 9.9 10.3

9 2 4.50 1.6 2.4 2.9 3.5 3.9 4.5 4.9 5.4 5.8 5.2 0.6 6.9 7.4 7.8 8.1 8.5 8.9 9.3 5.6 S.9

14 3 4.67 1.6 2.3 2.8 3.4 3.9 4.4 4.8 5.2 5.7 6.0 E.5 6.8 7.2 7.6 7.9 8.3 6.7 e.s 5.4 9.7

5 1 5.00 1.5 2.1 2.8 3.3 3.7 4.1 4.6 4.9 5.4 5.7 0.1 6.5 6.8 7.2 7.6 7.8 8.2 8.6 8.8 9.2

16 3 5.23 1.5 2.0 2.7 3.0 3.6 3.9 4.4 4.8 5.1 5.5 5.6 6.2 6.5 5.8 7.2 7.5 7.8 6.1 8.5 8.7

11 2 5.50 1.4 1.9 2.6 2.9 3.5 3.9 4.3 4.7 4.9 5.4 5.7 6.0 5.4 5.7 6.9 7.3 7.7 7.5 2.3 0.6

6 1 6.00 1.3 1.9 2.5 2.8 3.3 3.7 3.9 4.4 4.7 5.0 5.4 5.7 5.5 6.3 6.6 6.8 7.1 7.5 7.7 7.9

19 3 6.33 1.2 1.8 2.4 2.8 3.1 3.6 3.8 4.2 4.6 4.8 5.1 5.5 5.7 6.0 6.3 6.6 6.8 7.1 7.4 7.7

13 2 6.50 1.2 1.9 2.3 2.7 3.0 3.5 3.8 4.1 4.5 4.8 5.0 5.4 5.7 5.9 6.2 b.5 6.7 6.5 7.3 7.6

20 3 0.67 1.2 1.8 2.3 2.7 2.9 3.4 3.7 4.0 4.4 4.7 4.5 5.3 5.5 5.8 5.0 6.4 5.6 6.9 7.1 7.4

7 1 7.00 1.1 1.5 2.1 2.6 2.9 3.3 3.6 3.9 4.2 4.6 4.8 5.0 5.4 5.6 5.8 6.1 6.4 6.7 6.9 7.1

15 2 7.50 1.0 1.7 2.0 2.5 2.8 1.1 3.5 3.7 3.9 4.3 4.6 4.8 5.0 5.4 5.6 5.8 6.0 6.2 6.6 6.8

8 1 8.00 .5 1.5 1.9 2.4 2.7 2.9 3.3 3.6 3.8 4.1 4.4 4.6 4.E 5.1 5.4 5.6 5.8 5.9 6.3 5.5

17 2 9.50 .9 1.6 1.9 2.3 2.6 2.8 3.1 3.5 3.7 3.5 4.2 4.5 4.7 4.9 5.1 5.4 5.6 5.8 5.9 E.2

9 1 9.00 .9 1.5 1.5 2.1 2.5 2.8 2.9 3.3 3.6 3.8 2.5 4.3 4.5 4.7 4.9 5.1 5.4 5.6 5.7 5.9
19 2 9.50 .9 1.5 1.3 2.0 2.4 2.7 2.9 3.2 3.5 3.7 2.8 4.0 4.3 4.6 4.7 4.9 5.1 5.4 5.6 5.7

10 1 10.00 .9 1.4 1.d 1.9 2.4 2.6 2.8 2.1 3.3 3.6 2.8 3.9 4.1 4.4 4.6 4.8 4.9 5.1 5.3 5.5

11 1 11.00 .9 1.3 1.7 1.9 2.1 2.5 2.7 2.9 3.0 2.3 3.6 3.7 2.9 4.0 4.3 4.5 4.7 4.8 4.9 5.1
12 1 12.CE .8 1.2 1.6 1.8 1.9 2.3 2.6 2.7 2.5 3.1 2.3 3.5 2.7 2.8 3.9 4.2 4.4 4.E 4.7 4.8

13 1 13.30 .8 1.0 1.5 1.8 1.9 2.1 2.4 2.6 2.8 2.9 3.1 3.3 3.5 3.7 3.8 3.9 4.1 4.3 4.5 4.6

14 1 14.00 .8 .9 1.5 1.7 1.8 1.9 2.3 2.5 2.7 2.8 2.9 3.1 3.3 2.5 2.7 3.8 2.5 4.0 4.2 4.4

15 1 15.00 .8 .9 1.4 1.6 1.8 1.9 2.1 2.4 2.E 2.7 2.8 2.9 2.1 3.3 3.5 3.6 3.8 3.9 3.9 4.1

16 1 1E.00 .8 .9 1.3 1.6 1.8 1.9 2.0 2.3 2.5 2.E 2.8 2.9 2.S 2.1 3.3 3.5 2.E 3.7 3.8 3.9

17 1 17.00 .7 .9 1.2 1.5 1.7 1.8 1.9 2.1 2.4 2.5 2.7 2.8 2.5 2.9 3.2 3.3 2.5 3.E 3.7 3.8

18 1 18.00 .7 .9 1.1 1.5 1.7 1.8 1.9 2.0 2.2 2.4 2.6 2.7 2.8 2.9 2.0 3.2 3.3 3.5 0.6 3.7 --..1

19 1 19.30 .7 .9 1.0 1.4 1.6 1.8 1.8 1.9 2.1 2.3 2.5 2.6 2.7 2.8 2.9 3.0 3.2 3.3 3.5 3.6 '0

20 1 23.60 .7 .9 .9 1.3 1.6 1.7 1.8 1.9 2.0 2.2 2.4 2.6 4.7 2.8 2.8 2.9 3.0 3.2 3.3 3.5



95% PREDICTION INTERVAL - FOUR FUTURE. OBSERVATICNS

OBSERVED NUMEER CF COUNTS
L M L/M 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

1 1 1.00 36.1 37.4 38.8 40.1 41.4 42.7 44.0 45.3 46.6 47.8 45.1 50.4 51.7 52.9 54.2 55.5 52.7 57.S 59.2 66.5
6 5 1.20 30.d 31.9 33.0 34.1 35.2 36.3 37.4 38.5 39.6 40.7 41.7 42.8 42.9 44.9 46.0 47.1 48.1 49.2 50.2 51.3
5 4 1.25 29.7 31.8 31.8 32.9 34.0 35.0 36.1 37.1 38.2 25.2 40.3 41.3 42.2 43.4 44.4 45.4 46.4 47.4 48.4 0.5.5
4 3 1.33 23.1 29.1 20.1 31.1 32.1 33.1 34.1 35.1 36.1 37.0 36.6 39.0 40.0 40.9 41.9 42.9 43.8 44.8 45.7 46.7
7 5 1.40 26.9 27.9 28.8 29.8 30.8 31.7 32.7 33.6 34.6 35.5 26.4 37.4 38.3 39.2 40.1 41.0 42.0 42.9 43.8 44.7
3 2 1.50 25.4 26.3 27.2 28.1 29.0 29.9 30.8 31.7 32.6 33.4 34.3 35.2 36.0 36.9 37.8 38.6 39.5 40.4 41.2 42.0
8 5 1.60 24.0 24.5 25.7 26.6 27.4 28.3 29.1 29.9 30.8 31.6 32.4 33.2 34.1 34.9 35.7 36.5 37.3 38.1 38.9 39.7
5 3 1.67 23.2 24.0 24.8 25.7 26.5 27.3 29.1 29.9 29.7 30.5 21.3 32.1 32.9 33.7 34.5 35.2 36.0 32.8 37.6 38.3
7 4 1.75 23.0 23.3 24.6 25.4 26.2 26.9 27.7 28.5 29.2 36.0 30.8 31.5 32.3 32.0 33.8 24.5 35.2 32.0 36.7
9 5 1.80 2..7 22.5 23.3 24.0 24.8 25.6 26.3 27.0 27.9 28.5 29.3 30.0 30.7 31.5 32.2 32.9 33.7 34.4 35.1 35.8
2 1 2.00 19.8 20.6 21.3 21.9 22.7 23.4 24.0 24.7 25.4 21.1 22.7 27.4 26.1 26.7 25.4 30.1 30.7 31.4 32.0 32.7

11 5 2.20 18.4 19.0 19.6 23.3 20.9 21.6 22.2 22.8 23.4 24.0 24.7 25.3 25.9 26.5 27.1 27.7 28.3 22.9 25.5 20.1
9 4 2.25 18.2 18.6 19.3 19.9 20.5 21.1 21.8 22.4 22.9 23.6 24.2 24.8 25.4 26.0 20.6 27.2 27.8 26.4 28.9 29.5
7 3 2.33 17.5 18.1 19.7 19.3 19.9 20.5 21.1 21.7 22.3 22.9 22.5 24.0 24.E 25.2 25.8 26.4 22.9 27.5 28.0 26.6

12 5 2.40 17.0 17.7 18.3 18.8 19.5 26.0 20.6 21.2 21.8 22.3 22.9 23.5 24.0 24.6 25.2 25.7 26.3 26.8 27.4 27.9
5 2 2.50 16.5 17.1 17.7 18.2 18.8 15.4 19.9 20.5 21.0 21.6 22.1 22.7 22.2 22.8 24.3 24.8 25.4 25.5 26.5 27.0

13 5 2.60 15.9 16.6 17.1 17.7 15.2 16.7 19.3 19.8 20.4 20.9 21.4 21.9 22.5 23.0 22.5 24.0 24.6 25.1 25.6 26.1
8 3 2.67 15.7 16.2 16.7 17.3 17.8 18.4 18.9 19.4 19.5 20.5 20.9 21.5 22.0 22.5 22.0 23.5 24.0 24.E 25.0 25.6

14 5 2.80 15.0 15.6 16.1 16.6 17.1 17.6 13.1 18.6 19.1 19.6 26.1 20.6 21.1 21.6' 22.1 22.E 23.1 23.6 24.0 24.5
3 1 3.00 14.2 15.7 15.2 15.7 16.2 16.7 17.1 17.6 18.1 18.6 19.0 19.5 19.9 20.4 20.8 21.3 21.6 22.2 22.7 23.1

16 5 3.20 13.5 13.9 14.4 14.9 15.4 15.8 16.3 16.7 17.1 17.6 18.0 18.5 18.9 19.4 19.8 20.2 20.6 21.0 21.5 21.9
1G 3 2.37 13.0 13.5 13.9 14.4 14.8 15.3 15.7 16.1 16.0 17.0 17.5 17.8 16.3 16.7 19.1 19.5 15.9 20.4 20.8 21.2
17 5 3.40 12.8 13.3 13.7 14.2 14.6 15.0 15.5 15.9 16.3 16.7 17.1 17.6 17.9 18.4 1e.8 19.2 19.6 20.0 20.5 20.8
7 2 2.50 12.6 13.3 13.4 13.0 14.3 14.7 15.1 15.5 15.9 16.4 10.8 17.2 17.E 17.9 16.4 18.8 19.2 19.6 19.9 20.4

18 5 2.60 12.3 12.7 13.1 13.6 13.9 14.4 14.8 15.2 15.6 15.9 16.4 16.8 17.2 17.6 17.9 18.3 18.7 19.1 15.5 19.9
11 3 3.67 12.1 12.5 12.9 13.4 13.7 14.1 14.6 14.5 15.4 15.7 1.E.1 16.5 16.5 17.3 17.7 18.0 12.5 16.6 19.2 15.6
15 4 3.75 11.9 12.3 12.7 13.1 13.5 13.9 14.3 14.7 15.0 15.5 15.8 16.2 16.6 16.9 17.4 17.7 16.1 18.5 18.8 19.2
19 5 2.60 11.3 12.2 12.6 12.9 13.4 13.8 14.1 14.5 14.9 15.3 15.7 16.6 16.4 16.8 17.2 17.6 17.9 18.3 10.7 15.0
4 1 4.00 11.3 11.7 12.0, 12.5 12.8 13.2 13.6 13.9 14.3 14.7 15.0 15.4 15.e 16.1 16.5 16.8 17.2 17.5 17.9 18.2

17 4 4.25 10.8 11.1 11.5 11.8 12.2 12.6 12.9 13.3 13.6 13.9 14.3 14.7 15.6 15.4 15.7 16.0 10.4 16.7 17.0 17.4
13 3 4.33 10.6 13.9 11.4 11.7 12.0 12.4 12.7 13.1 13.4 13.6 14.1 14.5 14.e 15.1 15.5 15.8 16.1 16.4 16.7 17.1
9 2 4.50 10.3 10.7 11.0 11.4 11.7 12.0 12.4 12.7 13.0 13.4 13.7 14.0 14.2 14.7 14.9 15.2 19.6 15.9 16.3 10.6

14 3 4.67 10.0 13.4 10.7 11.0 11.4 11.7 12.0 12.4 12.7 12.9 12.3 13.6 12.9 14.2 14.6 14.8 15.2 15.5 15.8 10.1
5 1 5.0C 9.5 9.9 13.1 10.5 10.8 11.0 11.4 11.7 11.9 12.3 12.6 12.9 12-2 13.5 12.8 14.0 14.4 14.7 14.9 15.2

16 3 5.33 9.0 9.4 9.7 9.9 10.2 10.6 10.8 11.1 11.4 11.7 11.9 12.3 12.5 12.8 13.1 13.4 13.6 13.9 14.2 14.5
11 2 5.51 8.8 9.1 9.4 9.7 9.9 10.3 10.6 10.8 11.1 11.4 11.7 11.9 12.2 12.5 12.8 13.0 13.3 13.6 12.8 14.1
6 1 6.00 8.3 8.6 8.8 9.1 9.4 9.6 9.9 10.1 10.4 10.7 10.9 11.2 11.4 11.7 11.9 12.2 12.4 12.7 12.9 13.2

19 3 6.23 7.9 8.2 8.5 8.7 9.9 9.2 9.5 9.7 9.9 10.2 10.5 10.7 10.9 11.2 11.5 11.7 11.9 12.1 12.4 12.6
13 2 0.50 7.8 6.0 8.3 8.6 9.8 9.0 9.3 9.6 9.9 10.0 16.3 10.5 16.7 10.9 11.2 11.5 11.7 11.9 12.1 12.4
20 3 2.67 7.7 7.9 0.1 8.4 8.7 b.9 9.1 9.4 9.6 9.8 10.0 10.3 10.E 10.8 10.9 11.2 11.5 11.7 11.9 12.1
7 1 7.00 7.4 7.6 7.8 8.1 8.3 8.6 8.8 9.0 9.3 5.5 9.7 9.9 10.1 10.4 10.6 10.6 11.0 11.2 11.5 11.7

15 2 7.50 6.9 7.2 7.5 7.7 7.9 8.1 9.4 8.6 8.8 8.9 9.2 9.4 5.6 9.8 10.0 10.3 10.5 10.7 10.8 11.0
8 1 8.00 6.7 6.9 7.1 7.3 7.6 7.7 7.9 8.1 8.4 8.6 6.8 8.9 9.2 9.4 9.6 9.8 9.9 10.1 1C.4 10.5

17 2 6.50 6.4 6.6 6.8 6.9 7.2 7.4 7.6 7.8 7.9 8.2 2.4 8.6 0.6 e.9 9.1 9.3 9.5 9.7 9.8 10.0
9 1 0I.00 6.1 6.4 6.6 6.7 6.9 7.1 7.3 7.5 7.7 7.8 6.0 8.2 8.4 8.6 8.7 8.9 9.1 9.3 9.5 9.6
19 2 5.50 5.9 6.0 6.3 6.5 6.7 6.8 6.9 7.2 7.4 7.E 7.7 7.9 e.c 8.2 2.4 8.6 6.7 8.5 9.0 9.2
10 1 10.03 5.7 5.0 6.0 6.2 6.4 6.6 6.8 6.9 7.0 7.3 7.5 7.6 7.8 7.9 8.0 8.3 8.4 8.6 9.7 e.9
11 1 11.00 5.3 5.5 5.7 5.8 5.9 6.1 6.3 6.5 6.6 6.6 E.9 7.0 7.2 7.4 7.6 7.7 7.8 7.9 2.1 8.3
12 1 12.02 4.9 5.1 5.3 5.5 5.6 5.8 5.9 6.0 6.2 6.4 E.5 6.7 6.8 6.9 7.0 7.2 7.4 7.5 7.2 7.8
13 1 12.02 4.7 4.5 4.9 5.1 5.3 5.5 5.6 5.7 5.8 5.5 6.1 6.3 0.4 6.6 2.7 6.6 6.9 7.0 7.2 7.3
14 1 14.00 4.5 4:7 4.5 4.9 5.0 5.2 5.3 5.5 5.6 5.7 5.8 5.9 6.6 6.2 6.3 6.5 6.6 6.7 6.8 E.9
15 1 15.00 4.3 4.5 4.6 4.7 4.8 4.9 5.0 5.2 5.3 5.5 5.8 5.7 5.6 5.9 5.9 6.1 6.2 2.4 2.5 e.e
16 1 16.00 4.3 4.2 4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.2 5.3 5.5 5.6 5.7 5.8 5.8 5.9 6.0 6.2 2.3
17 1 17.00 3.9 4.3 4.2 4.3 4.4 4.6 4.7 4.8 4.8 4.9 5.0 5.2 5.2 5.4 5.6 5.6 5.7 5.8 5.9 6.0
18 1 18.60 3.9 3.9 3.9 4.1 4.2 4.4 4.5 4.6 4.7 4.8 4.9 4.9 5.0 5.2 5.3 5.4 5.5 5.6 5..7 5.8
19 1 15.00 3.7 3.8 3.8 3.9 4.0 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 4.9 5.0 5.2 5.3 5.4 5.5 5.6
20 1 20.00 3.6 3.7 3.8 3.8 3.9 3.9 4.1 4.3 4.4 4.5 4.6 4.7 447 4.8 4.9 4.9 5.1 5.2 5.3 5.4



99% PFEDICTICN INTERVAL - FOLR FUTURE CBSERVATICNS

CBSERVED NUMBER CF COLNIS
L M L/M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18 17 18 19 20

1 1 1.00 7.3 10.3 12.4 14.4 16.4 16.2 20.0 21.7 23.4 25.0 26.7 28.2,,25.8 31.3 32.8 34.3 35.8 37.3 38.8 40.2
6 5 1.20 6.4 8.7 10.7 12.5 14.1 15.7 17.2 18.7 20.1 21.5 22.5 24.2 225.6 28.8 28.1 29.4 30.7 21.5 32.1 34.4
5 4 1.25 6.2 8.5 10.4 12.0 13.7 15.2 16.7 18.1 19.5 20.8 22.1 23.4 24.7 25.9 27.2 28.4 25.6 30.8 32.0 33.2
4 3 1.33 5.9 8.0 9.8 11.5 12.9 14.5 15.8 17.1 15.5 11.7 20.9 22.2 23.4 24.6 25.8 26.9 28.0 21.2 30.3 31.4
7 5 1.40 5.7 7.8 9.5 11.0 12.5 13.9 15.2 16.5 17.7 18.5 20.1 21.3 22.5 23.6 24.7 25.8 26.9 28.0 29.1 30.2
3 2 1.50 5.4 7.4 8.9 10.5 11.8 13.1 14.4 15.6 16.8 17.5 15.0 20.1 21.2 22.3 23.4 24.4 20.4 28.5 27.5 28.5
8 5 1.60 5.1 6.9 8.6 9.9 11.3 12.5 13.7 14.8 15.9 17.0 18.1 19.1 20.1 21.2 22.2 23.1 24.1 25.1 26.0 26.9
5 3 1.67 4.9 6.8 8.3 9.7 10.9 12.1 13.3 14.4 15.5 16.5 17.5 18.5 11'.5 20.5 21.5 22.4 23.3 24.3 25.2 26.1
7 4 1.75 4.8 6.6 7.9 9.3 10.5 11.7 12.8' 13.8 14.8 15.8 16.8 17.8 18.7 15.7 20.6 21.5 22.4 23.3 24.2 25.0
9 5 1.8C 4.7 6.5 7.8 9.1 10.3 11.4 12.5 13.5 14.5 15.5 16.5 17.4 18.3 15.2 20.1 21.0 21.9 22.8 22.6 24.5
2 1 2.00 4.4 5.9 7.3 8.5 9.5 10.6 11.5 12.5 13.4 14.3 15.1 16.0 16.8 17.7 18.5 19.3 20.1 20.9 21.7 22.5

11 5 2.20 4.0 5.6 6.8 7.8 8.8 5.8 10.7 11.6 12.5 13.3 14.0 14.8 15.7 16.4 17.2 17.9 18.7 15.4 20.1 20.8
9 4 2.25 3.9 5.5 6.7 7.7 8.7 9.7 10.6 11.4 12.2 13.0 11.8 14.6 15.4 16.1 16.8 17.6 18.3 15.0 15.7 20.5
7 3 2.33 3.9 5.4 6.5 7.6 8.5 9.4 10.3 11.0 11.9 12.7 13.5 14.2 14.5 15.7 10.4 17.1 17.8 18.5 19.2 19.8

12 5 2.40 3.8 5.2 6.4 7.4 8.3 9.2 10.0 10.8 11.7 12.4 13.2 13.9 14.6 15.3 16.0 16.7 17.4 18.1 18.7 15.4
5 2 2.50 3.6 5.0 6.2 7.1 8.0 8.9 9.7 10.6 11.3 12.0 12.8 13.5 14.2 14.8 15.6 16.2 16.8 17.5 18.1 16.8

13 5 2.61 3.7 4.9 5.9 6.9 7.8 8.7 9.5 10.2 10.9 11.7 12.4 13.0 13.8 14.4 15.0 15.7 16.4 16.5 17.6 18.2
8 3 2.67 3.6 4.3 5.9 6.8 7.7 8.5 9.3 10.0 10.8 11.5 12.1 12.8 12.5 14.1 14.8 15.4 16.0 16.7 17.3 17.8

14 5 2.80 3.5 4.7 5.7 6.6 7.5 8.2 8.9 9.7 10.4 11.0 11.7 12.4 12.5 13.6 14.2 14.8 15.5 16.6 16.6 17.2
3 1 3.00 3.4 4.5 5.5 6.3 7.0 7.8 8.6 9.2 9.8 10.5 11.1 11.7 12.4 12.9 13.5 14.0 14.7 15.2 15.8 16.3

16 5 3.20 3.2 4.3 9.2 5.9 6.8 7.5 8.1 8.8 9.4 1.1 10.6 11.2 11.8 12.3 12.8 13.4 13.5 14.5 14.5 15.5
10 3 3.33 3.0 4.2 5.0 5.8 6.6 7.3 7.9 8.6 9.1 9.7 10.3 10.8 11.4 11.9 12.5 12.5 13.5 14.0 14.6 15.0
17 5 3.40 2.9 4.1 4.9 5.8 6.5 7.1 7.8 8.4 8.9 5.6 10.1 10.7 11.2 11.8 12.3 12.8 13.3 13.8 14.3 14.8
7 2 3.50 2.9 3.9 4.9 5.7 6.4 6.9 7.7 8.2 8.8 9.4 1.9 10.5 10.5 11.6 12.0 12.6 13.0 13.5 13.9 14.5

18 5 3.60 2.9 3.9 4.3 5.6 6.2 6.9 7.5 8.0 8.7 5.2 1.7 10.3 10.8 11.3 11.8 12.3 12.8 13.2 13.7 14.2
11 3 2.67 2.9 3.9 4.8 5.5 6.1 6.8 7.4 7.5 8.6 1.0 5.6 10.1 10.7 11.1 11.6 12.1 12.E 12.6 12.E 13.9
15 4 3.75 2.9 3.8 4.7 5.4 6.0 6.7 7.3 7.8 8.4 8.9 S.5 9.9 10.5 10.9 11.5 11.5 12.4 12.8 13.3 13.8
19 5 2.83 2.8 3.9 4.7 5.4 5.9 6.7 7.2 7.8 8.3 8.6 5.4 9.8 10.4 10.8 11.3 11.8 12.3 12.7 13.2 13.6
4 1 4.00 2.9 3.7 4.5 5.2 5.8 6.4 6.9 7.5 7.9 8.6 5.0 9.5 1.1 10.5 10.9 11.4 11.8 12.3 12.7 13.1

17 4 4.25 2.7 3.6 4.3 4.5 5.6 8.1 6.7 7.2 7.7 8.2 8.7 9.1 5.6 5.9 10.5 10.6 11.3 11.7 12.1 12.6
13 3 4.33 2.7 3.6 4.3 4.9 5.6 6.0 6.6 7.1 7.6 8.0 8.6 8.9 5.5 1.8 10.3 10.7 11.1 11.E 11.9 12.4
9 2 4.56 2.6 3.5 4.1 4.8 5.4 5.9 6.5 6.9 7.4 7.8 8.3 8.8 1.2 5.6 5.9 10.5 10.8 11.2 11.6 11.5

14 3 4.67 2.6 3.4 4.0 4.7 5.2 5.8 6.3 6.8 7.2 7.7 8.1 8.6 8.9 5.4 5.8 10.1 10.6 10.1 11.3 11.7
5 1 5.07 2.5 3.2 3.9 4.5 4.9 5.6 5.9 6.5 6.9 7.3 7.7 e.1 8.6 8.5 5.3 9.7 10.0 10.4 16.8 11.1

16 3 5.33 2.3 3.0 3.d 4.3 4.8 5.3 5.8 6.1 6.6 6.9 7.4 7.8 8.1 0.6 8.5 9.2 5.6 5.5 10.3 10.6
11 2 5.50 2.3 2.9 3.7 4.2 4.7 5.2 5.7 6.0 6.5 6.8 7.2 7.6 7.S 8.4 8.7 9.0 5.4 5.7 10.0 10.4
6 1 6.00 2.1 2.9 3.5 3.9 4.5 4.9 5.3 5.7 6.0 6.5 6.8 7.2 7.E 7.8 8.2 8.6 8.8 9.1 1.5 1.8

19 3 8.33 1.9 2.9 3.4 3.8 4.3 4.8 5.1 5.6 5.9 6.2 6.6 6.9 7.3 7.6 7.9 8.2 8.5 8.8 5.1 9.4
13 2 6.50 1.9 2.8 3.3 3.d 4.2 4.7 4.9 5.5 5.8 6.1 6.5 6.8 7.1 7.5 7.8 8.0 8.4 8.7 8.9 9.2
20 3 6.67 1.9 2.8 3.3 3.8 4.1 4.6 4.9 5.4 5.7 5.9 6.4 6.7 6.5 7.3 7.7 7.9 8.2 8.5 2.8 5.0
7 1 7.00 1.9 2.7 3.1 3.7 3.9 4.5 4.8 5.1 5.E 5.8 6.1 6.5 6.8 7.0 7.4 7.7 7.5 8.2 8.5 8.8

15 2 7.50 1.9 2.6 2.9 3.5 3.9 4.3 4.7 4.9 5.3 5.6 5.9 6.2 6.5 6.8 6.9 7.3 7.6 7.8 8.1 8.4
8 1 8.00 1.8 2.5 2.9 3.4 3.8 4.0 4.5 4.8 5.0 5.4 5.7 5.5 6.2 6.5 6.8 6.9 7.3 7.E 7.8 7.9

17 2 8.55 1.8 2.4 2.8 3.2 3.7 3.9 4.3 4.6 4.8 5.1 5.5 5.7 5.5 6.2 6.5 6.7 6.5 7.2 7.5 7.7
9 1 1.09 1.3 2.3 2.8 3.0 3.5 3.8 4.0 4.5 4.7 4.1 5.2 5.6 5.E 5.9 6.3 6.5 6.7 6.1 7.2 7.4

19 2 5.50 1.7 2.2 2.7 2.9 3.4 3.7 3.9 4.3 4.6 4.8 5.0 5.3 5.E 5.8 5.9 6.3 E.5 6.7 6.1 7.1
10 1 10.00 1.7 2.0 2.6 2.9 3.3 3.6 3.8 4.1 4.5 4.7 4.9 5.1 5.4 5.7 5.8 6.0 6.3 6.5 6.7 6.5
11 1 11.00 1.6 1.9 2.5 2.3 3.0 3.4 3.7 3.9 4.1 4.5 4.7 4.8 5.0 5.3 5.6 5.7 5.1 6.0 6.3 6.5
12 1 12.00 1.6 1.9 2.4 2.7 2.9 3.2 3.5 3.8 3.9 4.1 4.4 4.7 4.8 4.9 5.2 5.4 5.6 5.8 5.9 6.1
13 1 13.06 1.5 1.9 2.2 2.6 2.8 2.9 3.4 3.6 3.8 3.5 4.2 4.4 4.E 4.8 4.9 5.1 5.3 5.5 5.7 5.8
14 1 14.00 1.4 1.8 2.0 2.5 2.8 2.9 3.1 3.5 3.7 3.8 3.9 4.2 4.4 4.6 4.8 4.9 5.0 5.2 5.5 5.6
15 1 15.00 1.3 1.8 1.9 2.4 2.7 2.8 2.9 3.3 3.5 3.7 3.8 3.9 4.2 4.4 4.6 4.7 4.8 4.1 5.2 5.4
16 1 16.10 1.2 1.3 1.9 2.3 2.6 2.8 2.9 3.1 3.4 3.6 3.7 3.9 3.5 4.2 4.4 4.6 4.7 4.8 4.5 5.1
17 1 17.06 1.1 1.7 1.9 2.1 2.5 2.7 2.8 2.9 3.2 2.5 3.6 3.8 2.5 3.9 4.2 4.4 4.6 4.7 4.8 4.9'
18 1 10.60 1.0 1.7 1.9 2.0 2.4 2.7 2.8 2.9 3.0 2.2 2.5 3.7 3.E 3.9 3.9 4.2 4.4 4.E 4.7 4.8
19 1 15.00 .9 1.6 1.8 1.9 2.3 2.6 2.7 2.8 2.5 3.2 3.4 3.6 3.7 3.8 3.9 4.0 4.2 4.4 4.6 4.7
20 1 20.00 .9 1.5 1.8 1.9 2.2 2.5 2.7 2.8 2.9 3.0 2.3 3.5 4.E 3.7 3.8 3.9 4.0 4.2 4.4 4.5 00



997. FREOICTICN INTERVAL - FCLA FUTLRE cesEcivellcNs

CBSERVEO NUMBER.CF CCLNTS
L M L/M 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 29 40

1 1 1.00 41.6 43.0 44.5 45.9 47.3 48.7 50.0 51.4 52.8 54.1 55.5 56.8 56.2 59.5 62.9 62.2 62.5 64.8 66.2 67.5
6 5 1.20 35.6 36.8 37.9 39.2 40.4 41.5 42.7 43.8 45.0 46.2 47.3 48.5 49.E 50.7 51.8 52.9 54.1 55.2 56.3 17.4
5 4 1.25 34.4 35.5 36.7 37.8 38.9 41.1 41.2 42.3 43.5 44.6 45.7 46.7 47.:8 48.9 50.0 51.1 52.2 53.3 54.3 55.4
4 3 1.33 32.5 33.6 34.7 35.8 36.8 37.9 39.0 40.0 41.1 42.1 43.2 44.2 45.2 46.3 47.3 48.3 49.3 50.3 51.3 52.3
7 5 1.40 21.2 32.3 33.3 34.3 35.4 36.4 37.4 38.4 39.4 40.4 41.4 42.4 43.4 44.4 45.2 46.2 47.3 42.2 49.2 50.2
3 2 1.50 29.5 30.5 21.4 32.4 33.4 34.3 35.3 36.2 37.1 38.1 35.0 39.9 40.9 41.8 42.7 43.6 44.5 45.5 46.4 47.3
8 5 1.00 27.9 23.8 '29.8 30.7 31.6 32.5 33.4 34.3 35.2 21.0 26.9 37.8 32.7 35.6 42.4 41.3 42.1 43.0 42.8 44.7
5 3 1.67 26.9 27.9 28.5 29.7 30.5 31.4 32.3 33.1 33.9 34.8 35.7 36.5 37.4 38.2 35.0 39.8 40.7 41.5 42.3 43.1
7 4 1.75 25.1 26.9 27.6 28.5 29.3 30.1 30.9 31.8 32.6 23.4 34.2 35.0 35.8 36.7 37.5 38.2 39.0 35.9 40.6 41.4
9 5 1.60 25.3 26.2 26..9 27.8 29.6 29.5 30.3 31.0 31.8 32.7 33.5 34.2 35.0 35.8 36.6 37.4 32.1 -38.5 39.7 40.4
2 1 2.00 23.2 24.0 24.7 25.5 26.3 26.9 27.7 29.5 29.2 29.9 30.6, 31.3 32.1 32.8 33.5 34.2 34.9 35.6 36.3 36.9

11 5 2.20 21.5 22.2 22.9 23.6 24.3 24.9 25.6 26.3 26.9 27.7 22.3 28.9 25.6 30.3 32.9 31.6 32.2 32.2 32.5 34.1
9 4 2.25 21.1 21.8 22.5 23.2 23.8 24.5 25.2 25.8 26.5 27.1 27.8 28.4 28.0 29.7 30.4 30.9 31.6 32.2 32.8 33.5
7 3 2.33 25.5 21.2 21.8 22.5 23.1 23.8 24.5 25.1 25.7 26.4 26.9 27.6 22.2 22.8 25.5 30.0 30.7 38.3 31.9 32.5

12 5 2.40 20.0 23.7 21.4 22.0 22.6 23.3 23.9 24.5 25.1 25.7 21.4 28.9 27.6 28.2 28.8 29.4 25.9 30.6 31.1 31.7
5 2 2.50 19.4 20.3 20.7 21.3 21.9 22.5 23.1 23.7 24.3 24.5 25.5 26.1 26.7 27.3 27.8 28.4 22.9 25.6 32.1 30.7

13 5 2.61 10.8 19.5 20.0 20.6 21.2 21.8 22.4. 22.9 23.6 24.1 24.7 25.3 25.8 26.4 2E.9 27.5 28.0 28.6 25.2 29.7
8 3 2.67 18.5 19.0 19.7 20.2 20.8 21.4 21.9 22.5 23.1 23.7 24.2 24.8 25.3 25.8 21.4 26.9 27.5 28.0 28.6 25.1

14 5 2.80 17.8 15.4 10.9 19.5 20.0 20.6 21.1 21.7 22.2 22.7 22.3 23.8 24.3 24.8 25.4 25.9 26.4 20.9 27.5 27.9
3 1 3.00 16.8 17.4 17.9 18.5 18.9 19.5 19.9 20.5 21.0 21.5 22.0 22.5 23.2 23.5 24.0 24.5 24.5 25.5 25.9 26.5

16 5 3.20 16.0 16.6 17.0 17.9 18.0 16.5 19.0 15.5 19.9 20.5 20.9 21.4 21.e 22.3 22.8 23.3 23.7 24.2 24.7 25.1
10 3 3.33 15.1 16.G 16.5 16.9 17.5 17.9 18.4 18.9 19.4 15.8 20.3 20.7 21.2 21.6 22.0 22.5 22.9 23.4 23.8 24.3
17 5 3.40 15.3 15.8 16.3 16.7 17.2 17.7 18.1 18.9 19.G 19.5 19.9 20.4 20.8 21.3 21.7 22.2 22.6 23.0 23.5 23.9
7 2 2.53 14.9 15.5 15.9 16.4 16.8 17.3 17.7 18.2 18.6 19.0 15.5 15.9 20.4 20.8 21.2 21.7 22.1 22.5 22.9 23.4

18 5 2.50 14.7 15.1 15.6 16.2 16.5 11.9 17.4 17.8 18.2 18.7 19.0 19.5 15.9 20.4 20.8 21.2 21.6 22.0 22.5 22.8
11 3 3.67 14.5 14.9 15.4 16.8 16.2 16.7 17.1 17.6 17.9 12.4 12.2' 19.2 15.7 20.0 22.5 20.5 21.3 21.7 22.1 22.5
15 4 3.75 14.2 14.7 15.1 15.5 15.9 11.4 16.8 17.2 17.7 18.0 18.5 18.9 19.2 19.7 20.1 20.5 20.9 21.3 21.7 22.1
19 5 2.80 14.0 14.5 14.9 15.4 15.8 16.2 16.7 17.6 17.5 17.9 18.3 18.7 15.1 15.5 19.9 20.3 23.7 21.1 21.5 21.9
4 1 4.03 13.6 13.9 14.4 14.8 15.2 15.6 15.9 16.4 16.8 17.2 17.6 17.9 18.4 18.7 19.1 19.5 19.5 25.3 20.7 21.0
17 4 4.25 12.9 13.4 13.7 14.1 14.5 14.9 15.3 15.7 16.0 11.4 11.8 17.1 17.5 17.9 18.3 18.6 12.5 19.4 19.7 20.0
13 3 4.33 12.8 13.1 13.6 13.9 14.3 14.7 15.0 15.5 15.8 11.2 11.1 16.9 17.3 17.6 17.9 13.4 18.7 19.0 19.4 19.7
9 2 4.50 12.4 12.8 13.1 13.6 13.9 14.3 14.7 14.9 15.4 15.7 16.0 16.4 12.2 17.1 17.5 17.8 18.1 18.5 18.8 15.2

14 3 4.67 12.0 12.5 12.8 13.2 13.6 13.9 14.2 14.6 14.9 15.3 15.6. 15.9 16.3 16.7 16.9 17.3 17.7 17.9 18.3 18.7
5 1 5.00 11.5 11.8 12.2 12.5 12.8 13.2 13.6 13.8 14.2 14.5 14.8 15.2 15.5 15.8 16.1 16.5 16.8 17.0 17.4 17.7

16 3 5.23 1u.9 11.3 11.6 11.9 12.3 12.6 12.9 13.2 13.6 13.8 14.1 14.5 14.6 15.0 15.4 15.7 15.9 11.3 16.6. 11.8
11 2 5.50 10.7 11.0 11.4 11.7 11.9 12.3 12.6 12.9 13.2 13.1 12.8 14.1 14.4 14.7 14.5 15.3 15.1 15.5 16.1 16.5
6 1 1.0C 10.0 10.4 10.7 15.9 11.3 11.6 11.8 12.1 12.4 12.7 12.9 13.3 12.E 13.8 14.0 14.4 14.6 14.5 15.1 15.4

19 3 1.33 9.7 4.0 10.3 10.6 10.8 11.1 11.4 11.7 11.9 12.2 12.5 12.7 12.9 13.3 13.5 13.8 14.0 14.3 14.6 14.8
13 2 9.55 9:6 9.8 10.0 10.4 19.7 10.9 11.2 11.5 11.7 11.5 12.2 12.5 12.6 12.9 13.3 13.5 13.8 14.0 14.3 14.5
20 3 6.67 9.4 9.7 9.9 13.2 10.5 10.7 10.9 11.2 11.5 11.8 11.9 12.3 12.6 12.8 13.0 13.3 13.5 13.8 13.9 14.3
7 1 7.00 9.0 9.3 9.6 9.6 10.1 11.4 10.6 10.8 11.1 11.4 11.E 11.8 12.0 12.4 12.6 12.8 12.0 13.3 13.5 13.8

15 2 7.50 d.7 8.9 9.1 9.4 9.9 9.8 15.1 10.4 10.6 13.8 11.0 11.3 11.5 11.7 11.9 12.2 12.4 12.7 12.8 13.0
8 1 8.00 8.3 8.5 8.7 8.9 9.2 9.5 9.7 9.9 10.1 10.4 10.1 10.8 10.9 11.2 11.5 11.7 11.8 12.0 12.3 12.5

17 2 8.50 7.9 8.1 8.4 6.6 3.8 9.0 9.3 9.5 9.7 9.9 10.1 10.3 1C.6 10.7 10.9 11.1 11.4 11.6 11.8 11.9
9 1 5.02 7.7 7.8 8.5 8.3 8.5 8.7 8.9 9.1 9.3 9.6 5.7 9.9 12.1 10.3 10.5 10.7 10.9 11.0 11.3 11.5

lq 2 9.50 7.4 7.6 7.8 7.9 8.2 8.4 8.6 8.8 8.9 9.2 5.4 9.6 9.8 9.9 10.1 10.3 10.5 10.7 10.8 11.0
10 1 10.00 7.1 7.3 7.0 7.7 7.9 8.0 8.3 8.5 8.7 8.8 5.0 9.2 5.4 9.6 5.8 9.9 10.1 10.3 10.5 10.7
11 1 11.00 6.7 6.3 7.0 7.2 7.5 7.6 7.9 7.9 8.1 8.3 8.5 8.7 8.8 8.9 9.1 9.3 5.5 9.7 5.8 9.9
12 1 12.00 6.3 6.5 4.7 6.8 6.9 7.2 7.4 7.6 7.7 7.2 7.5 6.1 2.3 8.5 8.7 e.e 8.5 5.0 5.2 5.4
13 1 13.00 5.9 6.1 6.4 6.5 6.7 6.8 6.9 7.1 7.3 7.5 7.6 7.7 7.8 7.9 8.2 8.3 8.5 8.6 8.8 8.9
14 1 14.00 5.7 5.9 5.9 6.2 6.4 6.5 6.7 6.8 6.9 7.0 7.2 7.4 7.5 7.7 7.8 7.5 8.0 8.2 2.3 6.5

1 15.50 5.5 5.7 5.8 5.9 6.0 6.2 6.4 6.5 6.7 1.8 6.9 6.9 7.1 7.3 7.5 7.6 7.7 7.9 7.9 6.0
16 1 16.00 5.3 5.5 5.o 5.7 5.8 5.9 6.0 6.2 6.4 1.5 1.7 6.8 1.8 6.9 7.1 7.3 7.4 7.5 7.7 7.8
17 1 17.30 5.0 5.2 5.4 5.5 5.7 5.8 5.6 5.9 6.1 6.3 6.4 6.5 6.7 6.8 6.8 6.5 7.0 7.2 7,4 7.5
18 1 12.00 4.9 4.9 5.1 5.3 5.5 5.6 5.7 5.8 5.5 5.9 6.1 6.3 6.4 6.5 6.6 6.7 6.8 6.9 7.0 7.1
19 1 15.60 4.8 4.8 4.9 5.1 5.2 5.4 5.5 5.6 5.7 5.8 5.9 5.9 6.1 6.3 6.4 6.5 6.6 6.7 2.8 6.9
20 1 20.0C 4.7 4.8 4.8 4.9 5.0 5.2 5.3 5.5 5.6 5.7 5.8 5.8 5.'5. 6.0 6.2 6.3 6.4 6.5 6.6 6.7



997. PREFICTICN INTERVAL - FIVE FUTURE OBSERVATIONS

CBSFRWET NUmBER OF CCUNTS
.1 L/H 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 16 19 20

1 1 1.00 3.9 8.2 8.1 9.9 11.5 12.1 14.7 16.2 17.7 19.1 20.5 21.9 23.3 24.7 26.0 27.4 26.7 30.0 31.4 32.7
6 5 1.20 3.4 5.4 7.2 5.5 9.9 11.3 12.6 13.9 15.1 16.4 17.6 18.7 19.9 21.1 22.2 23.4 24.5 25.6 26.7 27.8
5 4 1.2F 3.3 5.2 6.5 8.2 9.6 10.5 12.2 13.4 14.6 15.8 16.9 18.1 19.2 20.4 21.5 22.6 23.7 24.7 25.6 26.9
4 3 1.33 3.1 4.9 6.4 7.8 9.1 10.3 11.5 12.7 13.8 14.9 16.0 17.1 18.2 19.3 20.3 21.3 22.4 23.4 24.4 25.4
7 5 1.40 3.3 4.7 6.2 7.5 8.7 9.9 11.1 12.2 13.3 14.4 15.4 16.4 17.5 18.5 19.5 20.5 21.5 22.4 23.4 24.4
3 2 1.55 2.4 4.5, 5.3 7.1 8.3 9.4 10.5 11.5 12.5 13.6 14.5 15.5 16.5 17.4 18.4 19.3 20.2 21.1 22.0 22.9
8 5 1.E0 2.7 4.3 5.6 E.7 7.8 6.9 9.9 10.9 11.9 12.8 13.8 14.7 15.6 1E.5 17.4 18.3 19.1 20.0 20.8 21.7
5 3 1.67 2.7 4.1 5.4 6.5 7.6 8.6 9.6 10.6 11.5 12.4 13.3 14.2 15.1 15.9 16.8 17.6 16.5 19.3 20.1 20.9
7 4 1.75 2.6 3.9 5.2 6.3 7.3 5.3 9.2 10.1 11.0 11.9 12.8 13.6 14.5 15.3 16.1 16.9 17.7 18.5 19.3 20.1
q 5 1.33 2.5 3.9 5.0 6.1 7.1 8.1 9.0 9.9 10.8 11.7 12.5 13.3 14.1 14.9 15.7 16.5 17.3 18.1 18.8 19.6
2 1 2.47 2.3 1.6 4.7 5.7 6.6 7.5 8.3 9.1 9.9 10.7 11.5 12.2 12.9 13.7 14.4 15.1 15.8 16.6 17.3 17.9

11 5 2.26 2.1 3.4 4.4 5.2 6.1 6.9 7.7 5.4 9.2 9.9 10.6 11.3 11.9 12.7 13.3 13.9 14.6 15.3 15.9 16.6
9 4 2.25 2.1 3.3 4.3 5.1 5.9 6.8 7.6 8.3 9.0 9.7 10.4 11.1 11.8 12.4 13.1 13.7 14.4 15.0 15.6 16.3
7 3 2.33 2.0 1.2 4.1 4.9 5.8 6.6 7.3 8.0 8.7 9.4 10.1 10.8 11.4 12.0 12.7 13.3 13.9 14.6 15.2 15.4

12
5

5

2

2.43
2.84

I.:,

1.9
7.1
3.0

4.3
3.9

4.9
4.7

5.7
5.5

6.5
4.2

7.2
6.9

7.8
7.6

8.6
8.3

9.2
8.49

9.9
9.6

10.5
10.2

11.1
10.8

11.8
11.4

12.4
11.9

13.0
12.6

13.6
13.2

14.2
13.7

14.8
14.3

15.4
14.9

13 5 2.60 1.9 2.9 3.9 4.6 5.4 E.G 6.7 7.4 8.0 8.7 9.3 9.8 19.5 11.0 11.6 12.2 12.7 13.3 13.8 14.4
8 3 2.67 1.8 2.9 3.7 4.5 5.2 5.9 6.6 7.2 7.8 8.5 9.0 9.7 10.2 10.8 11.4 11.9 12.5 13.0 13.6 14.1

14 5 2.P0 1.6 2.4 3.6 4.4 5.0 5.7 4.4 4.9 7.6 8.1 8.7 9.3 9.8 10.4 10.9 11.5 12.0 12.5 13.0 13.6
3 1 3.0C 1.7 2.7 3.5 4.1 4.8 5.4 6.0 6.6 7.2 7.7 8.3 8.8 9.3 9.8 10.4 10.8 11.4 11.8 12.3 12.8

16 5 3 2C 1.6 2.6 7.3 3.9 4.6 5.1 5.7 6.3 6.8 7.4 7.8 8.4 8.8 5.4 9.5 10.3 10.8 11.2 11.7 12.1
19 3 3.23 1.6 2.5 3.1 3.8 4.4 4.9 5.5 6.0 6.6 7.1 7.6 8.1 8.6 9.0 9.5 9.9 10.4 10.9 11.3 11.e
17 5 ,.40 1.6 2.4 3.1 3.d 4.4 4.9 5.5 5.9 6.5 6.9 7.5 7.9 8.5 8.9 9.4 9.8 10.3 10.7 11.1 11.4
7 2 3.57 1.h 2.4 3.4 3.7 4.3 4.8 5.4 5.8 6.4 6.8 7.3 7.8 8.2 8.7 9.1 9.6 10.0 10.5 10.9 11.3

18 5 3.60 1.5 2.3 2.9 3.6 4.2 4.7 5.2 5.7 6.2 6.7 7.,1 7.6 8.0 8.5 8.9 9.4 9.8 10.2 10.6 11.0
11 3 3.67 1.3 2.3 2.9 3.6 4.1 4.7 5.1 5.7 6.1 6.6 7.0 7.5 7.9 8.4 8.8 9.2 9.7 10.0 10.5 10.9
15 4 7.7. 1.5 2.? 2.9 3.5 4.0 4.4 5.0 5.E 6.0 6.5 6.9 7.4 7.8 8.2 8.7 9.0 9.5 9.9 10.3 10.7
19 5 3.63 1.5 2.2 2.3 3.5 3.9 4.5 5.0 5.5 5.9 6.4 6.8 7.3 7.7 8.1 8.6 8.9 9.4 9.8 10.2 10.6
4 1 1.4 2.1 2.6 3.4 3.8 4.4 4.8 5.3 5.7 6.2 6.6 7.0 7.4 7.8 9.2 3.6 9.0 9.4 9.8 10.1

17 4 4.74 1.3 1.5 2.7 3.2 3.7 4.1 4.6 5.0 5.5 5.9 6.3 6.7 7.1 7.5 7.8 8.2 8.6 8.9 9.3 9.7
13 3 4.33 1.3 1.9 2.4 3.1 3.7 4.1 4.4 4.9 5.4 5.8 6.2 6.6 6.9 7.4 7.7 8.1 8.5 8.8 9.2 9.5
9 2 4.57 1.2 1.1 2.6 3.0 3.6 3.9 4.5 4.8 5.3 5.7 6.0 6.4 6.8 7.1 7.5 7.8 8.2 8.6 8.9 9.3

14 .3 4.57 1.7 1.i 2.5 2.9 3.5 3.9 4.3 4.7 5.1 5.5 5.8 6.2 6.6 6.9 7.3 7.7 7.9 8.3 8.7 8.9
5 1 5.cc 1.1 1.5 2.4 2.8 3.3 3.7 4.0 4.5 4.8 5.2 5.6 5.9 6.3 6.6 6.9 7.3 7.6 7.9 8.2 8.5

16 3 5.33 1.0 1.7 2.3 2.7 3.1 3.6 3.9 4.3 4.6 4.9 5.3 5.6 5.9 6.3 6.6 6.9 7.2 7.5 7.8 8.1
11 2 5.52 .9 1.7 2.2 2.7 3.0 7.5 3.8 4.2 4.5 4.8 5.2 5.5 5.8 6.1 6.5 6.7 7.0 7.3 7.6 7.9
6 1 4.00 .9 1.f. 2.0 2.5 2.8 3.2 3.6 3.5 4.2 4.6 4.8 5.1 5.5 5.7 6.0 6.3 6.6 6.9 7.1 7.4

19 3 4.13 .9 1.6 1.9 2.4 2.8 2.1 3.5 3.8 4.0 4.4 4.7 4.9 5.2 5.5 5.8 6.0 6.3 6.6 6.8 7.1
13 2 6.56 .9 1.5 1.9 2.4 2.7 7.0 3.4 3.7 3.9 4.3 4.6 4.8 5.1 5.4 5.7 5.9 6.2 6.5 6.7 6.9
20 3 6.67 .9 1.5 1.9 2.3 2.7 2.9 3.3 3.6 3.9 4.2 4.5 4.8 5.0 5.3 5.6 5.8 6.0 6.3 6.6 6.8

7 1 7.00 .9 1.5 1.d 2.2 2.6 2.9 3.2 3.5 3.8 4.0 4.4 4.6 4.8 5.1 5.4 5.6 5.8 4.1 6.4 6.6
15 2 7. 5!) .0 1.4 1.9 2.1 2.5 2.6 3.0 3.4 3.6 3.8 4.1 4.4 4.6 4.8 5.1 5.4 5.6 5.9 5.9 6.2

9 1 3.F3 .8 1.3 1.7 1.9 2.4 2.7 2.9 3.2 3.5 3.7 3.9 4.2 4.4 4.7 4.8 5.0 5.3 5.5 5.7 5.9
17 2 4.56 .5 1.2 1.7 1.9 2.2 2.6 2.8 2.9 3.3 3.6 3.8 3.9 4.2 4.5 4.7 4.8 5.0 5.3 5.5 5.7
1 1 9.07 1.2 1.6 1.3 2.1 2.5 2.7 2.9 3.1 3.4 3.6 3.9 4.0 4.3 4.5 4.7 4.8 5.0 5.3 5.5

19 2 9.52 1.1 1.6 1.8 2.0 2.4 2.6 2.8 2.9 3.3 3.5 3.7 3.9 4.0 4.3 4.5 4.7 4.8 5.0 5.2

10 1 13.7: .7 1.6 1.5 1.d 1.9 2.3 2.5 2.7 2.9 3.1 3.4 3.6 3.8 3.9 4.1 4.3 4.5 4.7 4.8 5.0
11 1 11.00 .7 .9 1.4 1.7 1.8 2.0 2.4 2.6 2.8 2.9 3.1 3.3 3.5 3.7 3.8 3.9 4.2 4.4 4.6 4.7
12 1 12.60 .7 .9 1.3 1.6 1.8 1.9 2.2 2.4 2.6 2.8 2.9 3.1 3.3 3.5 3.7 3.8 3.9 4.1 4.3 4.4
13 1 13.64 .7 .9 1.2 1.5 1.7 1.8 2.0 2.3 2.5 2.7 2.8 2.9 3.1 3.3 3.5 3.6 3.7 3.8 3.9 4.1
14 1 14.00 .4 .5 1.1 1.4 1.6 1.8 1.9 2.1 2.4 2.5 2.7 2.8 2.9 3.0 3.3 3.4 3.6 3.7 3.8 3.9
15 1 15.60 .6 .3 .9 1.3 1.6 1.7 1.8 1.9 2.2 2.4 2.6 2.7 2.8 2.9 3.0 3.2 3.4 3.5 3.7 3.8
16 1 11.0C .5 .d .9 1.3 1.5 1.7 1.8 1.9 2.0 2.3 2.5 2.6 2.7 2.8 2.9 3.0 3.2 3.4 3.5 3.4
17 1 17.03 .5 .9 .9 1.2 1.5 1.6 1.7 1.E 1.9 2.1 2.3 2.5 2.6 2.7 2.8 2.9 3.G 3.2 3.4 3.5
18 1 18.00 .5 .8 .9 1.1 1.4 1.6 1.7 1.8 1.9 2.0 2.2 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.2 3.3

19 1 19.00 .5 .8 .9 1.0 1.3 1.5 1.7 1.8 1.9 1.9 2.1 2.3 2.4 2.6 2.7 2.8 2.8 2.9 3.0 3.2
2C 1 26.62 .5 .7 .9 .9 1.2 1.5 1.6 1.7 1.8 1.9 2.0 2.2 2.3 2.5 2.6 2.7 2.8 2.8 2.9 3.0



L m L/9 21 22 23 24

90Z

25

PPE:MCIION INT5RvAL - FIVE FUTURE C9SERVATION5

CESERV20 NUMBER OF CCUNTS
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

1 1 1.80 14.0 35.3 36.6 37.8 39.1 40.4 41.7 42.9 44.2 45.4 46.7 47.9 49.2 -50.4 51.6 52.8 54.1 55.3 56.5 57.7

6 5 1.21 26.9 35.2 31.1 32.2 33.3 34.4 35.4 36.5 37.5 38.6 39.6 40.7 41.7 42.8 43.8 44.8 45.9 46.9 47.9 48.9
5 4 1.25 27.9 29.0 30.6 31.1 32.1 33.1 34.2 35.2 36.2 37.2 38.2 39.2 40.2 41.2 42.2 43.2 44.2 45.2 46.2. 47.2
4 3 1.73 25.4 27,4 21.4 29.4 31.3 31.3 32.3 33.2 34.2 35.1 36.1 37.0 38.0 38.9 39.9 40.8 41.8 42.7 43.6 44.5
7 5 1.42 25.3 25.3 27.2 28.1 29.1 31.0 30.9 31.8 32.8 33.7 34.6 35.5 36.4 37.3 38.2 39.1 40.3 40.9 41.8 42.6
3 2 1.51 23.0 24.7, 25.6 76.5 27.4 28.2 29.1 29.9 30.8 31.7 32.5 33.4 34.2 35.1 35.9 36.8 37.6 38.4 39.3 40.1
8 5 1.60 22.6 23.4 24.2 25.2 25.9 26.7 27.5 28.3 29.1 29.9 30.7 31.6 32.4 33.1 33.9 34.7 35.5 36.3 37.1 37.9
5 2 1.47 21.4 22.6 37.4 24.2 24.9 25.8 26.6 27.3 28.1 26.9 29.7 30.5 31.2 32.G 32.7 33.5 34.3 35.0 35.8 36.5
7 4 1.75 23.9 21.7 22..4 23.2 23.9 24.7 25.5 26.2 26.9 27.7 28.4 29.2 29.9 30.6 21.4 32.1 32.8 33.6 34.3 35.0
9 5 1.80 28.4 71.1 21.9 22.6 23.4 24.1 24.2 25.6 26.3 27.0 27.7 28.5 29.2 29.5 30.6 31.3 32.0 32.7 33.4 34.1
2 1 2.81 19.6 10.3 20.9 20.7 21.4 22.1 22.7 23.4 24.0 24.7 25.;3 25.0 26.b 27.3 27.9 28.6 29.2 29.9 30.5 31.1

11 5 2.76 17.2 1/.9 12.5 19.1 19.7 28.3 23.9 21.5 22.1 22.7 23.3 23.9 24.5 25.1 25.7 26.3 26.9 27.5 28.1 28.7
9 4 2.2.9 16.9 17.5 19.1 11.7 19.3 19.9 20.5 21.1 21.7 22.3 22.9 23.5 24.0 24.6 25.2 25.8 26.4 26.9 27.5 28.1
7 3 2.'3 16.4 16.9 17.6 12.1 18.7 19.3 19.9 20.5 21.0 21.6 22.2 22.8 23.3 23.9 24.5. 25.0 25.6 26.1 26.7 27.2

12 5 2.43 16.6 16.6 17.1 17.7 18.3 16.6 19.4 20.0 20.6 21.1 21.7 22.2 22.8 23.3 23.9 24.4 24.9 25.5 26.0 26.6
5 2 2.90 15.5 1..0 16.6 17.1 17.7 11.2 16.8 19.3 19.8 20.4 20.9 21.5 22.0 22.5 23.0 23.6 24.1 24.6 25.1 25.7

13 5 2.80 14.5 15.5 16.6 16.6 17.1 17.6 18.2 18.7 19.2 19.7 20.2 20.8 21.3 21.8 22.3 22.5 23.3 23.8 24.3 24.8
8 7 2.137 14.7 15.2 15.7 16.2 16.7 17.3 17.9 16.3 18.1 19.3 19.8 20.3 20.8 21.3 21.8 22.3 22.d 23.3 23.8 24.3

14 5 2.32 144 14.5 15.1 15.6 16.1 18.6 17.1 17.6 18.0 18.5 19.0 19.5 19.9 20.5 21.9 21.4 21.9 22.4 22.8 23.3

3 1 1.02 1'.7 12.1 14.3 14.7 15.2 16.7 16.1 16.6. 17.0 17.5 17.9 15.4 11.8 19.3 19.7 20.2 20.6 21.1 21.5 21.9
16 5 3.26 17.8 12.2 13.5 12.9 14.4 14.8 15.3 15.7 16.1 16.6 17.0 17.4 17.8 18.3 18.7 19.1 19.6 19.9 20.4 23.8
10 3 3.33 12.2 12.6 17.0 13.5 13.9 14.4 14.6 15.2 15.6 16.0 16.5 16.8 17.3 17.7 18.1 18.5 18.9 19.3 19.7 20.1

17 5 3.41 12.2 12.4 12.6 11.3 13.7 14.1 14.5 14.9 15.4 15.8 16.2 16.6 16.9 17.4 17.8 19.2 18.6 14.9 19.4 19.8
7 2 3.50 11.7 12.1 17.6 12.9 13.4 13.8 14.2 14.6 15.0 15.4 15.8 16.2 16.6 16.9 17.4 17.7 18.1 18.5 18.9 19.3

18 5 3.60 11.5 11.1 12.3 12.7 13.1 15.5 13.9 14.3 14.7 15.0 15,4 15.8 16.2 16.6 16.9 17.3 17.7 18.1 18.5 18.8

11 7 7.87 11.7 11.7 12.1 12.5 12.9 13.3 13.7 14.0 14.4 14.8 15.2 15.6 15.9 16.3 16.7 17.0 17.5 17.8 18.2 18.6
15 4 7.74 11.1 11.5 11.9 12.3 17.7 12.1 13.4 13.8 14.2 14.6 14.9 15.3 15.7 16.0 16.4 16.7 17.1 17.5 17.8 18.2
19 5 7.ec 10.5 11.4 11.7 12.1 12.5 12.5 13.3 13.6 14.0 14.4 14.7 15.1 15.5 15.8 16.2 16.6 16.9 17.3 17.6 18.0

4 1 4.10 13.5 12.9 11.3 11.6 12.0 17.4 12.7 13.1 13.5 13.8 14.1 14.5 14.8 15.2 15.5 15.9 16.2 16.6 16.9 17.3
17 4 4.25 10.1 10.4 10.7 11.1 11.4 11.8 12.1 12.5 12.8 13.1 13.5 13.8 14.1 14.5 14.8 15.1 15.4 15.8 16.1 16.4
13 3 4.73 9.5 10.2 11.6 12.9 11.3 11.6 11.9 12.3 12.6 12.9 13.3 13.6 13.9 14.2 14.6 14.9 15.2 15.5 15.8 16.1

9 2 4.11 5.9 5.9 11.3 16.6 10.9 11.3 11.6 11.9 12.2 12.5 12.8 13.2 13.5 13.8 14.1 14.4 14.7 15.0 15.4 15.7
14 7 4.67 9.5, 5.7 5.9 12.3 13.6 15.9 11.2 11.6 11.9 12.2 12.5 12.8 13.1 13.4 13.7 14.0 14.3 14.6 14.9 15.2
5 1 9.02 e.e 5.1 5.5 9.7 13.0 18.4 13.6 10.9 11.2 11.5 11.8 12.1 12.4 12.7 12.9 13.2 13.5 13.8 14,1 14.4

16 3 5.33 1.4 1.7 1.9 9.3 9.6 5.6 10.1 10.4 10.7 10.9 11.2 11.5 11.8 12.0 12.3 12.6 12.9 13.1 13.4 13.6
11 7 5.160 6.? 4.5 6.3 9.0 9.3 5.6 9.9 10.1 10.4 10.7 10.9 11.2 11.5 11.7 11.9 12.3 12.5 12.8 13.0 13.3
6 1 6.87 7.7 7.9 8.2 6.5 8.7 8.9 9.2 9.5 9.7 9.9 10.2 10.5 10.7 10.9 11.2 11.4 11.7 11.9 12.1 12.4

19 2 6.77 7.9 7.6 7.8 9.1 6.4 9.6 8.0 9.0 9.3 9.6 9.8 10.0 10.3 10.5 10.7 10.9 11.2 11.4 11.6 11.8
13 2 6.61 7.7 7.5 7.7 7.9 5.2 0.4 8.7 8.9 9.1 9.4 9.6 9.8 10.0 13.3 10.5 10.7 10.9 11.2 11.4 11.6
20 1 6.(7 7.0 7.7 7.6 7.9 5.0 8.3 8.5 8.7 8.9 9.2 9.4 9.6 9.8 10.0 10.3 10.5 10.7 10.9 11.2 11.4
7 1 7.L2 6.1 7.2 7.3 7.5 7.7 7.9 8.2 8.4 8.6 8.8 9.0 9.3 9.5 9.7 9.9 10.1 10.3 10.6 10.7 10.9

15 2 7.'-7 8.5 ,./ 6.9 7.1 7.3 7.8 7.7 7.9 8.2 8.4 9.6 8.8 8.9 9.2 9.4 9.6 9.8 9.9 10.2 10.4
6 1 C.80 6.1 6.4 6.6 6.8 6.9 7.2 7.4 7.13 7.8 7.9 8.1 8.4 8.6 8.7 8.9 9.1 9.3 9.5 9.7 9.8

17 2 9.51 5.9 8.0 6.3 6.5 6.7 f.8 7.0 7.2 7.4 7.E 7.8 7.9 8.1 8.3 1.5 8.7 8.8 9.0 9.2 9.4
9 1 9.13 5.7 5.3 5.9 6.2 6.4 8.6 6.7 6.9 7.1 7.3 7.5 7.6 7.8 7.9 8.1 8.3 8.5 8.7 8.8 8.9

19 2 5.52 5.4 9.6 9.3 5.9 6.1 8.3 E.5 6.7 6.8 6.9 7.1 7.3 7.5 7.7 7.8 7.9 8.1 8.3 8.5 8.6

10 1 13.02 5.2 5.4 .,-. 5.7 5.9 6.0 6.2 6.4 6.6 6.7 6.9 7.G 7.2 7.4 7.5 7.7 7.8 7.9 5.1 8.3
11 1 11.C( 4.3 4.'' 'i.," 5.4 5.5 5.7 5.8 5.9 6.1 6.3 6.4 6.6 6.7 6.8 6.9 7.1 7.3 7.4 7.6 7.7
12 1 12.1' L.( 4.7 4.8 4.5 5.1 5.7 5.5 5.6 5.7 5.8 5.9 6.1 6.3 6.4 6.6 6.7 6.8 6.9 7.0 7.2
13 1 13.11 4.3 4.5 4.6 4.7 4.6 4.9 5.1 5.3 5.4 5.6 5.7 5.8 5.9 6.0 6.2 6.3 6.4 6.6 6.7 6.8

1 14-.0 4.6 4.2 4.4 4.5 4.6 4.7 4.9 4.9 5.1 5.2 5.4 5.5 5.6 5.7 5.8 5.9 6.0 6.2 6.3 6.5
15 1 15.55 3.9 3.9 4.1 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.2 5.3 5.5 5.6 5.7 5.8 5.9 5.9 6.1

16 1 16.80 3.7 3.5 3.9 4.0 4.2 4.3 4.4 4.6 4.7 4.7 4.8 4.9 5.0 5.2 5.3 5.4 5.5 5.6 5.7 5.8

17 1 17.88 3.8 3.7 3.8 3.9 3.9 4.1 4.2 4.4 4.5 4.6 4.7 4.8 4.8 4.9 5.0 5.1 5.3 5.4 5.5 5.6.

18 1 18.03 3.5 3.6 3.7 3.7 3.8 7.9 4.0 4.1 4.3 4.4 4.5 4.6 4.7 4.8 4.8 4.9 5.0 5.1 5.2 5.4

19 1 19.18 1.7 3.4 3.5 3.6 3.7 3.8 3.9 3.9 4.0 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.3 4.9 5.0 5.1

20 1 25.80 2.2 3.3 3.4 2.5 3.E 2.7 3.0 3.8 3.9 4.3 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.8 4.9 Oo
14.



95% PREDICTION INTERVAL - FIVE FUTURE OBSERVATIONS

CBSERVEC hUMBER CF CCUNTS
L M L/M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 10 19 20

1 1 1.00 5.1 7.5 9.6 11.5 13.2 14.9 16.6 18.1 19.7 21.2 22.7 24.2 27.0 23.5 29.9 31.3 32.6 34.0 35.4
6 5 1.21 4.4 6.5 5.3 9.9 11.4 12.8 14.2 15.E 16.9 18.2 19.4 2C.7 21.9 23.1 24.3 25.5 26.7 27.9 29.0 30.2
5 4 1.25 4.7 6.3 1.0 9.6 11.0 12.4 13.7 15.0 16.3 17.6 18.8 20.0 21.2 22.3 23.5 24.6 25.8 26.9 28.0 29.1
4 3 1.33 4.0 5.9 7.6 9.1 10.5 11.8 13.0 14.3 15.5 16.6 17.8 18.9 20.0 21.1 22.2 23.3 24.4 25.5 26.5 27.6
7 5 1.40 3.5 5.3 7.3 8.7 10.0 11.3 12.5 13.7 14.8 15.9 17.1 18.2 19.2 20.3 21.4 22.4 23.4 24.4 25.4 26.4
3 2 1.50 3.7 5.5 5.9 8.3 9.5 10.7 11.8 12.9 14.0 15.1 16.1 17.2 18.2 19.2 20.1 21.1 22.1 23.0 23.9 24.9
8 5 1.60 3.6 5.2 6.6 7.8 9.0 1C.2 11.3 12.3 13.3 14.3 15.3 16.3 17.2 18.2 19.1 20.0 20.9 21.8 22.7 23.6
5 3 1.67 3.5 5.0 6.4 7.6 8.8 5.8 10.5 11.9 12.9 13.8 14.8 15.7 16.7 17.6 18.5 19.3 20.2 21.1 21.9 22.8
7 4 1.75 3.3 4.9 6.1 7.3 3.4 9.5 10.5 11.5 12.4 13.3 14.2 15.1 16.0 16.8 17.7 18.6 19.4 20.2 21.0 21.9
9 5 1.91 3.2 4.9 6.0 7.2 8.2 9.3 13.2 11.2 12.1 13.0 13.9 14.8 15.6 16.5 17.3 18.1 18.9 19.5 20.6 21.4
2 1 2.07 2.9 4.4 5.6 6.6 7.6 8.5 9.4 10.3 11.1 11.9 12.8 13.6 14.4 15.1 15.9 16.6 17.4 18.1 18.8 19.6

11 5 2.2; 2.1 4.1 5.2 6.1 7.0 7.5 9.7 9.6 10.3 11.1 11.8 12.6 13.3 13.9 14.7 15.4 16.0 16.7 17.4 18.1
9 4 2.25 2.1 4.9 5.1 6.0 6.9 7.8 8.6 9.4 10.1 10.9 11.6 12.3 13.0 13.7 14.4 15.1 15.8 16.5 17.1 17.7
7 3 2.73 2.7 3.9 4.9 5.9 6.8 7.6 8.4 9.1 9.8 10.6 11.3 11.9 12.7 13.4 14.0 14.7 15.3 15.9 16.6 17.2

12 5 2.40 2.7 3.9 4.8 5.5 6.6 7.4 5.2 6.9 9.7 10.4 11.0 11.7 12.4 13.0 13.7 14.3 14.9 15.6 16.2 16.8
5 2 2.58 2.6 3.7 4.7 5.6 5.4 7.2 7.9 8.7 9.4 10.0 10.7 11.4 11.9 12.6 13.3 13.9 14.5 15.1 15.7 16.3

13 5 2.C' 2.3 3.7 4.6 5.5 6.2 C.9 7.7 8.4 9.0 9.7 10.4 11.0 11.6 12.2 12.8 13.5 14.0 14.6 15.2 15.8
2.(7 2.5 3.6 4.5 5.3 6.1 8.8 7.6 8.2 8.9 9.6 10.2 10.8 11.4 11.9 12.6 13.2 13.8 14.3 14.9 15.5

14 5 2.83 2.4 7.5 4.4 5.1 5.9 C.6 7.7 7.9 8.6 9.2 9.8 10.4 10.9 11.6 12.1 12.7 13.2 13.8 14.3 14.8
3 1 3.13 2.2 3.3 4.1 4.9 5.6 6.3 6.9 7.5 8.1 8.7 9.3 9.8 10.4 10.9 11.5 12.0 12.5 13.0 13.6 14.0

16 5 3.23 2.1 3.1 7.9 4.7 5.4 5.9 6.6 7.2 7.7 8.3 8.8 9.4 9.9 10.4 10.9 11.4 11.9 12.4 12.9 13.4
10 3 2.1, 2.0 2.9 3.5 4.6 5.2 5.8 6.4 6.9 7.5 8.0 8.6 9.0 9.6 10.0 10.6 11.0 11.5 11.9 12.5 12.5
17 5 3.4; 1.9 2.9 3.8 4.5 5.1 5.7 6.3 6.8 7.4 7.9 8.5 8.9 9.5 9.9 10.4 10.9 11.4 11.8 12.3 12.7
7 2 1.9 2.9 7.7 4.4 4.9 5.6 6.1 6.7 7.2 7.7 E.3 8.7 9.2 9.7 10.2 10.7 11.1 11.6 11.9 12.5

18 5 3.69 1.9 2.9 '.7 4.3 4.9 5.5 6.0 6.6 7:7 7.6 8.0 8.6 9.0 9.5 9.9 10.4 10.8 11.3 11.7 12.2
11 3 2.67 1.0 2.9 '.o 4.2 4.5 5.4 5.9 6.5 6.9 7.5 7.9 8.5 8.9 9.4 9.8 10.3 10.7 11.1 11.6 11.9
15 4 7.75 1.9 2.8 1.5 4.1 4.8 5.3 5.8 6.4 6.8 7.4 7.8 8.3 8.8 9.2 9.7 10.1 10.5 10.9 11.4 11.8
19 5 1.9 2.9 3.5 4.1 4.7 5.3 5.8 6.3 6.8 7.3 7.8 8.2 8.7 9.1 9.6 9.9 10.4 10.8 11.3 11.7
4 1 4.15 1.9 2.7 7.4 3.9 4.b 5.0 5.6 6.0 6.6 6.9 7.5 7.9 8.4 8.8 9.2 9.6 10.0 10.4 10.8 11.2

17 4 4.?': 1.5 2.6 7.2 3.1 4.4 4.8 5.4 5.8 6.3 6.7 7.1 7.6 7.9 8.4 8.8 9.2 9.6 9.9 10.3 10.7
13 7 4.33 1.9 2.6 3.2 3.8 4.3 4.8 5.3 5.7 6.2 6.6 7.0 7.5 7.8 8.3 8.7 9.0 9.4 9.8 10.2 10.6
9 2 4.50 1.7 2.5 7.3 3.7 4.2 4.7 5.1 5.6 5.9 6.5 6.8 7.2 7.7 8.0 8.4 8.8 9.1 9.5 9.9 10.2

14 3 4.87 1.7 2.5 7.9 3.6 4.0 4.6 4.9 5.5 5.8 6.3 6.7 7.0 7.5 7.8 8.2 8.6 8.9 9.3 9.6 9.9
5 1 5.00 1.6 2.3 2.9 3.4 3.9 4.4 4.8 5.2 5.6 5.9 6.4 6.7 7.0 7.4 7.8 8.1 8.5 8.8 9.1 9.5

16 3 6.77 1.6 2.2 2.8 3.3 3.7 4.1 4.6 4.9 5.3 5.7 6.0 6.4 6.7 7.0 7.4 7.7 8.0 8.4 8.7 8.9
11 2 5.53 1.5 2.1 2.7 3.2 3.7 4.0 4.5 4.8 5.2 5.6 5.9 6.3 6.6 5.5 7.2 7.6 7.8 8.2 8.5 3.8
6 1 6.1C 1.5 1.9 2.6 2.9 3.5 2.8 4.2 4.6 4.9 5.2 5.6 5.8 6.2 6.5 6.8 7.0 7.4 7.7 7.9 8.2

19 3 6.23 1.'. 1.9 2.5 2.9 3.3 3.7 3.9 4.4 4.7 4.9 5.4 5.7 5.9 6.2 6.6 6.8 7.1 7.4 7.7 7.9
13 2 2.5T: 1.4 1.9 ?.5 2.5 3.2 2.7 3.9 4.3 4.7 4.9 5.3 5.6 5.8 6.1 6.4 6.7 6.9 7.2 7.5 7.8
20 3 E.i7 1.7 1.9 2.4 2.8 3.2 3.6 3.9 4.2 4.6 4.8 5.1 5.5 5.7 5.9 6.3 6.6 6.8 7.1 7.4 7.6
7 1 7.1: 1.3 1.8 2.3 2.7 3.1 3.5 3.8 4.0 4.4 4.7 4.9 5.3 5.6 5.8 6.0 6.4 6.6 6.8 7.1 7.4.

15 2 7.59 1.2 1.9 7.2 2.5 2.9 3.3 3.6 3.9 4.2 4.5 4.8 4.9 5.3 5.6 5.8 6.0 6.3 6.6 6.8 6.9
8 1 9.52 1.1 1.7 2.0 2.5 2.8 3.1 3.5 3.7 3.9 4.3 4.6 4.8 5.0 5.3 5.6 5.8 5.9 6.2 6.5 6.7

17 2 5.51 1.3 1.7 1.9 2.4 2.7 2.9 3.3 3.6 3.8 4.0 4.4 4.6 4.8 5.0 5.3 5.6 5.8 5.9 6.2 6.4
9 1 9.12 .9 1.5 1.9 2.3 2.7 2.9 3.2 3.5 3.7 3.9 4.2 4.5 4.7 4.8 5.0 5.3 5.6 5.7 5.9 6.1

19 2 9.67 .9 1.6 1.9 2.2 2.6 2.h 3.9 3.4 3.6 3.5 3.9 4.3 4.5 4.7 4.9 5.1 5.3 5.6 5.7 5.9
10 1 1.1r, .5 1.5 1.3 2.1 2.5 2.7 2.9 3.2 3.5 3.7 3.9 4.1 4.4 4.6 4.7 4.9 5.1 5.3 5.6 5.7
11 1 11.00 .9 1.4 1.8 1.9 2.3 2.6 2.8 2.9 3.2 3.5 3.7 3.8 4.0 4.3 4.5 4.7 4.8 4.9 5.1 5.4
12 1 12.59 .9 1.3 1.7 1.9 2.1 2.5 2.7 2.8 2.9 3.3 3.5 3.7 3.8 3.9 4.2 4.4 4.6 4.7 4.e 4.9
13 1 17.90 .1 1.2 1.6 1.8 1.9 2.3 7.6 2.7 2.9 3.0 3.3 7.5 3.7 3.8 3.9 4.1 4.3 4.5 4.6 4.8
14 1 14.[-C .8 1.1 1.9 1.8 1.9 2.2 2.5 2.6 2.8 2.9 3.1 3.3 3.5 3.7 3.8 3.9 4.0 4.2 4.4 4.6
15 1 15.7,3 .8 1.4 1.5 1.7 1.9 2.0 2.3 2.5 2.7 2.8 2.9 3.1 3.3 3.5 3.7 3.8 3.9 3.9 4.2 4.3
16 1 16.93 .5 .9 1.4 1.7 1.8 1.9 2.2 2.4 2.6 2.7 2.8 2.9 3.1 3.3 3.5 3.6 3.8 3.8 3.9 4.1
17 1 17.50 .5 1.4 1.6 1.8 1.9 2.0 2.3 2.5 2.7 2.8 2.9 2.9 3.2 3.4 3.5 3.6 3.7 3.8 3.9
19 1 .8 .5 1.3 1.5 1.7 1.9 1.9 2.2 2.4 2.6 2.7 2.8 2.9 3.0 3.2 3.4 3.5 3.6 3.7 1.8
19 1 19.C9 .8 .9 1.2 1.5 1.7 1.8 1.9 2.1 2.3 2.5 2.6 2.7 .8 2.9 3.0 3.2 3.4 3.5 3.6 .7
20 1 27..03 .7 .9 1.1 1.5 1.7 1.6 1.9 1.9 2.2 2.4 2.6 2.7 2.8 2.8 2.9 3.0 3.2 3.4 3.5 1 7.,



957. FF,EOICTICN INTERVAL FIVE FUTURE OBSERVATIONS

COSERVCO NUMBER OF COUNTS
L '1 L/M 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

1 1 1.53 16.7 23.1 39.4 40.7 42.0 42.4 44.7 46.0 47.3 48.6 49.8 51.1 52.4 53.7 54.9 56.2 57.5 58.7 60.0 61.2
6 5 1.20 11.3 32.5 33.6 34.7 25.8 36.9 33.0 39.1 40.2 41.3 42.4 43.5 44.6 45.6 46.7 47.8 48.8 49.9 50.9 52.0
5 4 1.25 30.2 31.3 12.4 33.5 34.6 35.6 26.7 37.9 38.8 39.9 40.9 41.9 43.0 44.0 45.0 46.1 47.1 48.1 49.1. 50.1
4 3 1.33 21.5 29.6 33.6 31.7 32.7 33.7 34.7 35.7 36.7 37.7 38.7 39.6 40.6 41.6 42.6 43.5 44.5 45.5 46.4 47.4
7 5 1.40 27.4 29.4 29.4 30.4 31.3 32.3 33.2 34.2 35.1 36.1 37.0 37.9 38.9 39.8 40.9 41.7 42.6 43.5 44.5 45.4
3 7 1.53 25.9 26.3 27.7 28.6 29.5 36.4 31.3 32.2 33.1 34.0 34.9 35.8 36.6 37.5 38.4 39.2 40.1 40.9 41.8 42.7
8 5 1.A0 26.5 25.3. 2.2 27.1 27.9 26.8 29.6 30.5 31.3 32.1 33.0 33.8 34.6 35.5 36.3 37.1 37.9 38.7 39.5 40.3
5 3 1.67 29.5 24.5 25.3 26.1 26.9 27.8 29.6 29.4 30.2 31.0 31.8 32.6 33.4 34.2 35.0 35.8 36.6 37.4 38.1 38.9
7 4 1.75 72.7 23.5 29.3 25.1 25.9 26.7 27.4 28.2 29.0 29.9 30.5 31.3 32.0 32.8 33.6 34.3 35.1 35.6 36.6 37.3
9 5 1.Pn 22.1 22.9 23.7 24.5 25.3 26.0 26.9 27.6 28.3 29.0 29.8 30.6 31.3 32.0 32.8 33.5 34.2 34.9 35.7 36.4
2 1 2.10 20.3 21.0 21.7 22.4 23.1 22.8 24.1 25.2 25.5 26.6 27.2 27.9 28.6 29.3 29.9 30.6 31.3 31.9 22.6 33.2

11 5 2.2" 16.7 11.4 20.0 23.7 21.4 21.9 22.6 23.3 23.9 24.5 25.1 25.7 26.4 25.9 27.6 28.2 29.8 29.4 30.0 30.6
9 4 2.25 19.4 19.0 19.7 2J.3 20.9 21.6 22.2 22.3 23.4 24.0 24.7 25.3 25.9 21.5 27.1 27.7 28.3 28.8 29.5 30.0
7 3 2.73 17.9 13.5 19.1 19.7 20.3 20.9 21.5 22.1 22.7 23.3 23.9 24.5 25.1 25.7 26.3 26.8 27.4 28.0 28.6 29.1

12 5 2.40 17.5 15.0 19.7 15.3 19.8 22.5 21.8 21.6 22.2 22.9 23.4 23.9 24.5 25.1 25.6 26.2 26.8 27.3 27.9 28.5
5 2 2.59 15.9 17.5 13.0 16.6 19.2 19.9 23.3 20.9 21.5 22.0 22.6 23.1 23.7 24.2 24.9 25.3 25.8 26.4 26.9 27.5

13 5 2.66 16.4 15.9 17.5 15.0 15.6 10.1 19.7 20.2 20.5 21.3 21.5 22.4 22.9 21.5 23.9 24.5 25.0 25.6 26.0 26.6
8 3 2.67 15.0 15-6 17.1 17.7 18.2 18.7 19.3 19.8 20.4 20.9 21.4 21.9 22.4 22.9 23.5 23.9 24.5 25.0 25.5 26.0

14 5 2.9J 15.4 15.1 15.5 16.9 17.5 18.0 18.5 19.0 19.6 20.0 20.6 21.0 21.6 22.0 22.5 23.0 23.5 24.0 24.5 24.9
3 1 1.00 14.6 15.0 15.6 1..0 16.6 17.0 17.5 17.9 18.5 18.9 19.4 19.9 20.4 20.8 21.3 21.7 22.2 22.7 23.1 23.E

16 5 7.25 12.9 14.3 14.9 15.2 15.7 15.2 16.5 17.0 17.5 17.9 11.4 18.8 19.3 19.7 20.2 20.6 21.0 21.5 21.9 22.4.
10 3 3.73 13.4 13.4 14.3 14.7 15.2 15.6 16.1 16.5 16.9 17.4 17.8 18.2 18.7 19.1 19.5 15.9 20.4 20.8 21.2 21.6
17 5 3.41 13.2 13.5 14.0. 14.5 14.9 15.4 15.9 16.3 16.7 17.1 17.5 17.9 18.4 19.8 19.2 19.6 20.0 20.5 20.8 21.3
7 2 3.50 12.5 13.3 13.9 14.2 14.1 15.6 15.5 15.5 16.3 16.7 17.1 17.5 17.9 11.4 18.7 15.1 19.6 19.9 20.4 20.7

18 5 3.E0 12.5 11.0 11.5 15.9 14.3 14.7 15.1 15.5 15.9 16.3 16.7 17.1 17.6 17.9 18.3 18.7 19.1 19.5 19.9 20.3
11 3 3.67 12.4 12.9 17.3 13.7 14.1 14.5 14.9 15.3 15.7 16.1 16.5 16.9 17.3 17.7 19.0 18.5 18.8 19.2 19.6 19.9
15 4 3.75 12.3 17.5 17.3 11.4 13.1 14.2 14.5 15.0 15.4 15.9 16.2 15.6 16.9 17.4 17.7 15.1 18.5 16.8 19.2 19.6
19 5 3.19 12.1 12.5 12.9 13.3 13.7 14.1 14.5 14.8 15.3 15.7 16.0 16.4 16.8 17.2 17.6 17.9 18.3 18.7 19.0 19.4
4 1 4.50 11.) 11.9 12.4 12.5 13.1 17.5 13.9 14.3 14.7 15.0 15.4 15.7 16.1 16.5 16.8 17.2 17.6 17.9 18.3 19.6

17 4 4.25 11.2 11.5 11.9 12.2 12.6 12.9 13.3 13.E 12.9 14.3 14.7. 15.0 15.4 15.7 16.0 16.4 16.7 17.0 17.4 17.7
13 3 4.23 12.9 11.3 11.6 11.9 12.4 12.7 13.0 13.4 13.7 14.1 14.5 14.8 15.1 15.5 15.3 16.1 16.5 16.6 17.1 17.5
9 2 4.43 10.G 0.9 11.3 11.7 11.9 12.3 12.7 13.6 13.4 13.7 14.0 14.4 14.7 14.9 15.3 15.7 15.9 16.3 16.6 16.9

14 3 4.0 11.3 11.7 10.9 11.3 11.7 11.9 12.7 12.7 12.9 13.3 13.6 13.9 14.3 14.6 14.9 15.2 15.5 15.9 16.1 16.5
5 1 5.61 5.1 10.1 15.4 lu.7 11.0 11.4 11.7 11.9 12.3 12.6 12.9 13.2 13.5 13.8 14.1 14.4 14.7 14.9 15.3 15.6

16 3 5.32 9.3 9.6 5.9 16.2 10.5 10.8 11.1 11.4 11.7 11.9 12.3 12.6 12.8 13.1 13.4 13.7 13.9 14.2 14.5 14.8
11 2 5.5' 9.1 9.4 9.7 9.9 10.3 12.6 10.9 11.1 11.4 11.7 11.9 12.3 12.5 12.8 13.0 13.4 13.6 13.9 14.1 14.4
6 1 5.71 5.5 9.3 5.0 9.4 9.6 9.9 10.1 10.4 10.7 10.9 11.2 11.5 11.7 11.9 12.2 12.5 12.7 12.9 13.2 13.5

19 3 5.13 9.2 3.5 3.7 6.9 9.2 9.6 9.7 9.5 10.3 10.5 10.7 10.9 11.2 11.5 11.7 11.9 12.2 12.5 12.7 12.5
13 2 6.91 3.0 3.3 3.6 9.8 9.0 9.3 9.6 9.8 10.0 10.3 10.6 10.8 11.0 11.3 11.5 11.7 11.9 12.2 12.5 12.7
20 3 6.67 7.9 3.1 9.4 8.7 8.9 5.1 9.4 9.6 9.9 10.1 10.4 10.6 10.8 11.0 11.3 11.5 11.7 11.9 12.2 12.4
7 1 7.20 7.6 7.3 9.1 6.4 8.6 2.8 9.0 9.3 9.5 9.7 9.9 10.2 10.4 10.7 10.8 11.0 11.3 11.5 11.7 11.9

15 2 7.55 7.2 7.5 7.7 7.9 8.1 5.4 8.6 8.8 9.0 9.2 1.5 9.7 5.9 10.1 10.3 10.5 10.7 10.9 11.1 11.4
8 1 5.00 6.1 7.1 7.4 7.6 7.8 7.9 8.2 8.4 8.6 8.9 8.9 9.2 9.4 9.6 9.8 10.0 10.2 10.4 10.1 '10.8

17 2 1.50 6.6 o.8 6.9 7.2 7.5 7.7 7.8 8.0 8.2 8.5 8.6 8.8 8.9 9.2 9.4 9.6 9.8 9.9 10.1 10.3
9 1 9.70 6.4 5.6 6.7 6.9 7.1 7.3 7.5 7.7 7.9 9.0 8.3 8.5 8.6 8.8 8.9 9.2 9.4 9.6 9.7 9.9

19 2 9.51 6.1 5.3 6.5 6.7 6.8 7.0 7.2 7.4 7.6 7.8 7.9 8.1 8.3 9.5 8.7 8.8 8.9 9.1 9.3 9.5
10 1 10.21 5.9 5.0 6.3 6.5 6.6 6.8 6.9 7.1 7.3 7.5 7.7 7.8 7.9 8.1 8.3 8.5 8.7 8.5 8.9 9.1
11 1 11.12 5.5 .7 5.9 5.9 6.2 6.4 6.5 6.7 6.8 6.9 7.1 7.3 7.5 7.6 7.8 7.9 8.0 8.2 8.4 8.5
12 1 12.., 5.2 5.4 3.5 5.7 5.8 5.9 6.1 6.3 6.4 6.6 6.7 6.8 6.9 7.1 7.3 7.5 7.6 7.7 7.8 7.9
13 1 17.22 4.9 5.3 5.2 5.4 5.5 1..7 5.8 5.9 6.0 6.2 6.4 6.5 6.6 6.8 6.9 6.9 7.1 7.3 7.4 7.6
14 1 74.97 4.7 4.9 4.1 5.0 5.2 5,4 5.5 5.7 5.9 5.9 5.9 6.1 6.3 6.4 6.6 6.7 6.8 6.9 7.0 7.1
15 1 19.90 4.5 4.3 4.7 4.8 4.9 5.1 5.2 5.4 5.5 5.6 5.7 5.9 5.9 6.1 6.2 6.4 6.5 6.6 6.7 6.8
16 1 16.50 4.3 4.4 4.6 4.7 4.8 4.9 4.9 5.1 5.3 5.4 5.5 5.6 5.7 5.8 5.9 6.0 6.2 6.3 6.4 6.5
17 1 17.60 4.0 4.2 4.4 4.5 4.6 4.7 4.8 4.9 4.0 5.1 5.3 5.4 5.5 5.6 5.7 5.8 5.9 5.9 6.1 6.2
10 1 1.23) 3." 4.0 4.2 4.3 4.4 4.6 4.7 4.9 4.9 5.0 5.1 5.3 5.4 5.5 5.6 5.7 5.8 5.9 5.9
19 ":3.t3 3.8 3.9 1.'1 4.1 4.3 4.4 4.5 4.6. 4.7 4.6 4.8 4.9 5.0 5.2 5.3 5.4 5.5 5.6 5.7 5.8

1.5.1 2.7 3.6 3.3 3.9 4.0 4.2 4.3 4.5 4.6 4.6 4.7 4.8 4.9 4.9 5.0 5.2 5.3 5.4 5.5 5.E



1. M 5/0 1 7 4

99%
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.P.CICTICN INTERVAL - FIVE. FUTURE OBSERVATIONS

CBSERV5E NUMBER OF. COUNTS
6 7 5 9 10 11 12 13 14 15 16 17 18 19 20

1 1 1.27 7.6 17.4 17.7 14.8 16.7 18.6 20.4 22.1 22.8 25.5 27.1 25.7 30.3 31.8 33.4 34.9 36.4 37.8 39.3 40.8

6 5 1.2, 6.8 9.9 1G.5 12.9 14.5 16.0 17.6 19.1 2G.5 21.9 22.3 24.7 26.0 27.3 28.6 29.9 31.1 32.4 33.7 34.9

5 4 1.25 6.4 5.7 10.7 12.4 14.0 15.6 17.0 18.5 19.8 21.2 22.5 23.8 25.1 26.4 27.7 28.9 30.1 31.3 32.5 33.7

4 3 1.33 8.1 8.3 19.1 11.3 13.3 14.8 16.2 17.5 18.8 20.1 21.4 22.6 23.8 25.0 26.2 27.4 28.5 29.7 30.8 31.9

7 5 1.40 5.9 7.9 9.3 11.4 12.8 14.2 15.6 16.8 18.1 19.4 20.6 21.7 22.9 24.0 25.2 26.3 27.4 28.5 29.6 30.6

3 2 1.5', 5.6 7.6 9.3 19.9 12.1 13.5 14.7 15.5 17.1 18.3 19.4 20.6 21.6 22.7 23.8 24.8 25.9 36.9 27.9 28.9

8 5 1.60 5.4 7.3 3.3 13.2 11.6 12.8 14.0 15.1 16.3 17.4 18.5 19.5 20.6 21.6 22.6 23.6 24.5 25.5 26.5 27.4

5 3 1.87 7.0 3.5 9.9 11.2 12.4 17.6 14.7 15.9 16.3 17.8 18.9 19.9 20.8 21.8 22.8 23.7 24.7 25.6 26.5

7 4 1.7' c 6.3 8.3 9.6 10.5 11.9 13.0 14.1 15.2 16.2 17.2 18.1 19.1 20.0 20.9 21.9 22.8 23.7 24.6 25.5

9 9 1.81 4.5 6.7 8.3 1.4 10.6 11.7 12.8 13.8 14.8 15.8 16.8 17.8 18.7 19.6 20.5 21.4 22.3 23.2 24.0 24.9

2 1 2.02 4.6 3.2 7.5 8.7 9.3 10.8 11.8 12.8 13.7 14.6 15.5 16.4 17.2 19.3 18.8 19.7 20.5 21.3 22.0 22.8

11 9 2.2, 4.1 5.8 6.9 8.3 9.1 10.0 10.0 11.8 12.7 13.6 14.4 15.2 15.9 16.7 17.5 18.3 18.9 19.7 20.5 21.2

9 4 2.25 4.2 5.7 6.9 7.9 8.9 9.9 10.8 11.7 12.5 13.3 14.1 14.9 15.7 16.5 17.2 17.9 18.7 19.4 20.1 20.5

7 3 2.71 4.4 5.5 6.7 7.8 8.7 9.7 10.5 11.4 12.2 12.9 13.7 14.5 15.3 15.9 16.7 17.5 18.1 18.8 19.5 20.2

12 5 2.45 5.5 6.5 7.6 8.6 9.5 13.3 11.1 11.9 12.7 12.5 14.2 14.9 15.7 16.4 17.0 17.7 18.4 19.1 19.8

5 7 2.9C '.0 5.3 6.4 7.4 9.3 9.1 9.9 10.8 11.6 12.3 13.0 13.8 14.5 15.2 15.8 16.5 17.2 17.8 18.5 15.1

13 5 2.E, 2.5 5.1 E.2 7.2 8.3 0.9 9.7 10.5 11.2 11.9 12.7 13.4 14.0 14.7 15.4 16.0 16.7 17.3 17.9 18.6

8 7 2.07 3.9 5.0 6.1 7.0 7.9 8.8 9.8 10.7 11.0 11.7 12.5 13.1 13.8 14.5 15.1 15.7 15.4 16.9 17.6 18.2

14 5 2.83 3.7 4.9 5.9 6.8 7.7 8.5 9.2 9.9 10.7 11.3 11.9 12.7 12.3 13.9 14.6 15.1 15.7 16.4 16.9 17.5

3 1 7.42 3.5 4.7 5.7 6.5 7.3 E.G 5.9 9.5 10.1 10.8 11.4 11.9 12.6 13.2 13.8 14.4 14.9 15.5 16.0 16.6

16 5 7.23 2.4 4.5 5.4 6.2 6.9 7.7 9.4 8.5 9.7 10.7 10.8 11.5 12.0 12.6 13.1 13.7 14.2 14.8 15.3 15.8

10 3 7.77 3.2 4.4 5.3 6.0 5.8 7.5 3.1 8.8 9.4 9.9 10.6 11.1 11.7 12.2 12.8 13.3 13.8 14.3 14.8 15.3

17 3.2 4.3 5.2 5.9 6.7 7.4 7.9 8.7 9.2 9.9 10.4 10.9 11.5 12.0 12.6 13.0 13.6 14.1 14.6 15.1

7 2 7.80 7.1 4.2 5.3 9.9 6.6 7.2 7.1 8.5 9.9 9.6 10.2 10.7 11.3 11.8 12.3 12.8 13.3 13.8 14.3 14.8

15 5 :.F7 3.0 4.1 4.9 5.5 6.5 7.0 7.7 8.3 8.8 9.5 9.9 10.5 11.0 11.6 12.0 12.6 13.0 13.5 13.9 14.5

11 3 3.07 2.9 4,3 4.9 5.7 6.4 6.9 7.6 8.2 8.8 9.3 9.8 10.4 10.9 11.4 11.9 12.4 12.8 13.4 13.8 14.3

15 4 3.75 2.° 3.9 4.3 5.8 6.3 6.9 7.5 9.0 8.6 9.1 9.7 10.2 10.7 11.2 11.7 12.2 12.7 13.1 13.6 14.0

19 5 7.83 2.9 3.9 4.8 5.6 6.2 6.5 7.5 7.9 8.6 9.0 9.6 10.1 10.6 11.1 11.6 12.0 12.6 12.9 13.5 13.9

4 1 4.8' 2.9 1.9 4.7 5.4 5.9 6.6 7.1 7.7 8.2 8.2 9.3 9.8 10.2 10.7 11.1 11.6 12.0 12.5 12.9 13.4

17 4 4.24 2.' 3.7 a.5 ..1 5.8 8.4 6.1 7.4 7.9 8.4 8.8 9.4 9.5 10.2 10.7 11.1 11.6 11.9 12.4 12.8

13 7 4.77 2.8 3.7 4.5 5.,i 5.7 8.2 6.5 7.3 7.9 8.3 8.1 9.2 9.7 10.1 10.6 10.9 11.4 11.8 12.2 12.6

9 2 4.57 3.' 3.6 4.7 4.9 5.6 6.6 6.6 7.1 7.6 8.G 8.6 8.9 9.4 9.5 10.3 10.7 11.0 11.5 11.9 12.3

14 3 4.07 2.7 3.6 4.2 4.9 5.5 5.9 6.5 6.9 7.4 7.8 8.3 6.8 9.2 9.6 9.9 10.4 10.8 11.2 11.6 11.9

5 1 6.03 2.o 3.4 7.9 4.7 5.1 5.7 6.1 6.7 7.0 7,5 7.9 8.4 8.7 9.1 9.6 9.9 10.3 10.7 10.9 11.4

16 - 5.77 2.0. 3.2 7.9 4.5 4.9 5.5 5.9 f,.4 6.8 7.2 7.6 7.9 8.4 8.7 9.1 9.5 9.8 10.2 10.6 10.8

11 2 5.55 2.4 3.1 3.3 4.4 4.0 5.4 5.8 6.2 6.7 6.9 7.5 7.8 8.2 5.6 8.9 9.3 9.6 9.9 10.3 10.7

6 1 8.8' 2.3 2.9 7.7 4.1 4.7 4.9 5.5 5.9 6.3 6.7 6.9 7.4 7.7 8.0 8.4 8.7 9.0 9.4 9.7 9.9

19 _ 6.73 2.1 2.9 7.6 3.9 4.5 4.9 5.3 5.7 6.0 6.5 6.8 7.1 7.5 7.8 8.0 8.4 8.7 8.9 9.4 9.7

13 2 6.50 2.1 2.9 3.5 3.9 4.4 4.8 5.2 5.6 5.9 6.3 6.7 6.9 7.3 7.7 7.9 8.3 8.6 8.8 9.1 6.5

2C 3 (.87 2.0 2.5 3.4 3.8 4.3 4.8 5.1 5.5 5.8 5.2 6.6 6.8 7.2 7.5 7.8 8.1 8.5 8.7 8.9 9.3

7 1 7.29 1.9 2.9 3.3 3.8 4.2 4.6 4.9 5.4 5.7 5.9 6.4 6.7 6.9 7.3 7.6 7.8 8.1 8.5 8.7 8.5

15 2 7.50 1.02 2.7 2.1 3.7 3.9 4.5 4.9 5.0 5.5 5.8 6.0 6.4 6.7 6.9 7.2 7.5 7.8 8.0 8.3 8.6

1 1 8.10 1.9 7.6 7.9 3.5 3.6 4.2 4.6 4.9 5.2 5.6 5.8 6.0 6.4 6.7 6.9 7.2 7.5 7.7 7.5 8.2

17 2 3.53 1.. 2.5 7.9 3.4 3.5 4.0 4.5 4.7 4.9 5.3 5.6 5.8 6.1 6.4 6.7 6.9 7.1 7.4 7.7 7.9

9 1 9.2S 1.9 2.5 2.5 3.2 3.7 7.9 4.3 4.6 4.8 5.1 5.4 5.7 5.9 6.1 6.5 6.7 6.9 7.1 7.4 7.6

19 2 1.8 2.4 2.8 3.1 3.0 3.8 4.0 4.5 4.7 4.9 5.2 5.5 5.7 5.9 6.2 6.5 6.7 6.9 7.1 7.4

10 1 13.10 1.0 2.2 2.7 2.9 3.5 3.7 3.9 4.3 4.6 4.8 4.9 5.3 5.6 5.8 5.9 6.2 6.5 6.7 6.8 7.0

11 1 11.10 1.7 2.5 2.5 2.9 3.2 3.6 3.9 3.0 4.3 4.6 4.8 4.9 5.2 5.5 5.7 5.8 6.0 6.3 6.5 6.7

12 1 17.0: 1.6 1.9 2.5 2.8 2.9 3.4 3.7 3.8 4.0 4.3 4.6 4.8 4.9 5.1 5.4 5.6 5.8 5.9 5.1 6.3

13 1 13.1 1.6 1.9 2.4 2.7 2.9 7.1 3.5 3.7 3.9 4.0 4.4 4.6 4.8 4.9 5.0 5.3 5.5 5.7 5.8 5.9

14 1 14.0_ 1.5 t.9 7.2 2.6 2.8 2.9 3.3 3.6 3.8 3.9 4.1 4.4 4.6 4.7 4.9 4.9 5.2 5.4 5.6 5.7

15 1 1.EC 1.4 1.5 2.0 2.5 2.8 2.9 3.1 3.4 3.7 3.8 3.9 4.1 4.4 4.6 4.7 4.8 4.9 5.1 5.4 5.5

18 1 1,.G0 1.4 1.8 1.9 2.4 2.7 2.8 2.9 3.3 3.5 3.7 3.8 3.9 4.1 4.4 4.6 4.7 4.8 4.9 5.1 5.3

17 1 17.00 3.3 1.3 1.9 2.3 2.6 2.8 2.9 3.1 3.4 3.6 3.7 3.8 3.9 4.2 4.4 4.6 4.7 4.8 4.6 5.0'

18 1 1-.'" 1.2 1.7 1.9 2.2 2.5 2.7 2.9 2.5 3.2 3.5 3.7 3.8 3.9 3.9 4.2 4.4 4.6 4.7 4.8 4.9

19 1 19.30 1.1 1.7 1.9 2.0 2.5 2.7 2.8 2.9 3.1 3.4 3.6 3.7 3.8 3.9 3.9 4.2 4.4 4.6 4.7 4.8

2C 1 20.0, 1.1 1.7 1.9 1.9 2.4 2.6 2.8 2.9 2.9 3.2 3.4 3.6 3.7 3.8 3.9 4.0 4.2 4.4 4.6 4.7
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DESERVED NUMBER Cr CCUNIS
L M 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

1 1 1.00 42.2 43.7 45.1 46.5 47.9 49.3 50.7 52.1 53.5 54.8 56.2 57,6 58.9 60.2 81.6 62.9 64.3 65.6 66.9 68.2
6 5 1.20 36.1 37.3 79.5 39.7 40.9 42.1 43.3 44.5 45.6 46.0 47.9 49.0 50.2 51.3 52.5 53.6 54.7 55.8 56.9 58.1
5 4 1.25 34.9 36.0 37.2 33.4 39.5 40.7 41.5 42.9 44.0 45.1 46.3 47.4 48.5 49.6 50.6 51.7 52.8 53.9 54.5 56.0
4 3 1.27 13.0 34.1 35.2 36.3 37.4 38.5 39.5 40.6 41.7 42.7 43.7 44.8 45.8 46.8 47.9 48.9 49.9 50.9 51.9 52.9
7 5 1.40 31.7 32.8 32.3 34.8 35.9 36.9 37.9 38.9 39.9 40.9 41.9 42.9 43.9 44.9 45.9 46.9 47.9 48.8 49.8 50.8
3 2 1.59 29.9 3G.9 31.9 32.9 33.6 34.8 35.9 36.7 27.7 78.6 39.5 40.5 41.4 42.4 43.3 44.2 45.1 46.0 46.9 47.8
9 5 1.60 23.4 29.3 70.2 31.1 32.0 32.9 33.9 34.8 35.7 36.6 37.5 38.3 39.2 40.1 40.9 41.9 42.7 43.6 44.4 45.3
5 3 1.67 37.4 25.3 29.2 30.1 31.0 31.9 32.7 33.6 34.5 35.3 36.2 37.0 37.9 38.7 39.6 40.4 41.2 42.0 42.9 43.7
7 4 1.75 25.4 27.2 23.2 28.9 29.8 30.6 31.5 32.3 33.1 33.9 34.7 35.6 36.4 37.2 37.9 38.8 39.6 40.4 41.1 41.9
9 5 1.20 75.7 25.6 27.4 28.3 29.1 23.9 30.7 31.5 32.3 33.1 33.9 34.7 35.5 36.3 37.1 37.8 38.6 39.4 40.2 40.9
2 1 2.70 23.6 24.4 25.2 25.9 26.7 27.4 23.1 25.9 29.6 30.4 31.1 31.8 32.5 33.2 33.9 34.7 35.4 36.0 36.8 37.5

11 5 2.2:, 71.9 22.6 23.3 23.9 24.7 25.4 26.0 26.7 27.4 28.0 28.7 29.4 30.0 30.7 31.4 32.0 32.7 33.3 33.9 34.6
9 4 2.25 21.5 22.2 22.9 23.6 24.2 24.9 25.6 26.2 26.9 27.6 28.2 28.8 29.5 30.1 30.8 31.4 32.0 32.7 33.3 33,9
7 3 2.37 20.3 21.6 22.2 22.9 23.6 24.2 24.8 25.5 26.1 26.8 27.4 28.0 28.7 29.3 29.9 .30.5 31.1 31.7 32.3 32.9

12 5 2.0 20.4 21.1 21.7 22.4 23.1 23.7 24.3 24.9 25.5 26.1 26.8 27.4 29.0 28.6 29.2 29.8 30.4 31.0 31.6 32.2
5 2 2.56 19.9 28.4 21.G 21.7 22.3 22.9 23.5 24.1 24.7 25.3 25.9 26.5 27.1 27.7 28.3 28.8 29.4 29.9 30.6 31.1

13 5 2.17 11.2 15.8 20.4 20.9 21.6 22.2 22.8 23.4 23.9 24.5 25.1 25.7 26.2 26.8 27.4 27.9 28.5 29.0 29.6 30.1
3 7.67 18.3 13.4 19.3 23.6 21.2 21.7 22.3 22.9 23.5 24.0 24.6 25.1 25.7 26.3 26.8 27.4 27.9 28.5 28.9 29.514 5 2.80 16.1 13.7 11.2 19.9 20.4 23.9 21.5 22.0 22.6 23.1 23.7 24.2 24.7 25.2 25.8 26.3 26.8 27.4 27.6 28.4

3 1 3.00 17.1 17.7 19.2 18.8 19.3 19.8 20.4 22.8 21.4 21.9 22.4 22.9 23.4 23.9 24.4 24.9 25.4 25.8 26.4 26.816 5 3.20 15.3 15.8 17.4 17.5 19.4 18.8 19.4 19.8 20.3 20.9 21.3 21.8 22.2 22.7 23.2 23.6 24.1 24.6 25.0 25.510 3 3.33 15.8 16.3 16.3 17.3 17.8 10.3 18.7 19.2 19.7 20.1 20.6 21.0 21.5 21.9 22.5 22.9 23.3 23.8 24.2 24.7
17 5 3.49 15.6 16.0 15.5 17.0 17.5 17.9 18.5 18.9 19.4 19.9 20.3 23.7 21.2 21.7 22.1 22.5 22.9 23.4 23.8 24.3
7 2 3.10 15.3 15.7 16.2 16.7 17.1 17.6 18.0 18.5 18.9 19.4 19.8 20.3 20.7 21.1 21.6 22.0 22.5 22.9 23.3 23.718 5 7.e0 14.9 15.4 15.9 16.3 16.8 17.2 17.7 16.1 18.6 18.9 19.4 19.8 20.3 20.7 21.1 21.6 21.9 22.4 22.8 23.2

11 3 2.17 14.7 15.2 15.7 15.1 16.6 16.9 17.4 17.8 18.3 18.7 19.1 19.6 19.9 20.4 20.8 21.2 21.7 22.0 22.5 22.915 4 3.75 14.5 14.9 15.4 15.8 16.3 16.7 17.1 17.E 17.9 19.4 18.8 19.2 19.6 20.0 20.5 20.8 21.3 21.7 22.0 22.519 5 3.83 14.4 14.9 15.2 15.7 16,1 16.5 16.9 17.4 17.8 18.2 18.6 15.0 19.5 19.8 20.3 20.7 21.0 21.5 21.8 22.2
4 1 4.00 13.7 14.2 14.7 15.0 15.5 15.9 16.3 16.7 17.1 17.5 17.9 18.3 18.7 19.0 19.5 19.8 20.2 20.6 20.9 21.417 4 4.Z7, 13.? t'.6 17.9 14.4 14.8 15.2 15.6 15.8 16.4 16.7 17.1 17.5 17.8 18.2 18.6 18.9 19.3 19.7 20.0 20.413 3 4.23 12.9 13.4 13.3 14.2 14.6 14.9 15.4 15.7 16.1 16.5 16.8 17.2 17.6 17.9 18.3 18.7 19.0 19.4 19.7 20.0
9 2 4.50 12.7 13.0 17.5 13.3 14.2 14.6 14.9 15.3 15.7 15.9 16.4 16.7 17.0 17.5 17.8 18.1 18.5 19.8 19.2 19.514 1 4.27 12.3 12.7 13.:i 13.5 13.8 14.1 14.5 14.8 15.2 15.6 15.9 16.3 16.6 16.9 17.3 17.6 17.9 18.3 18.7 18.9
5 1 5.00 11.7 12.0 12.5 12.3 13.1 12.5 13.8 14.1 14.5 14.8 15.1 15.5 15.8 16.1 15.4 16.7 17.0 17.4 17.7 17.9

16 7 5.37 11.2 11.1 11.8 12,2 12.5 12.8 13.1 13.5 13.8 14.1 14.4 14.7 15.0 15.4 15.7 15.9 15.3 16.6 15.9 17.1
11 2 5.50 10.9 11.3 11.6 11.9 12.2 12.6 12.8 13.2 13.5 13.9 14.1 14.4 14.7 14.9 15.3 15.6 15.9 16.2 16.5 16.7
6 1 6.00 10.7 18.5 10.9 11.2' 11.5 11.8 12.0 12.4 12.7 12.9 13.2 13.5 13.8 14.0 14.4 14.6 14.9 15.1 15.5 15.7

19 3 1.37 9.5 18.2 10.5 10.8 11.0 11.4 11.7 11.9 12.2 12.5 12.7 12.9 13.3 13.5 13.8 14.0 14.3 14.6 14.8 15.0
13 2 6.52 9.7 9.9 10.3 13.6 10.8 11.1 11.4 11.7 11.9 12.2 12.5 12.8 12.9 13.3 13.6 13.8 14.0 14.3 14.6 14.822 ? 2.17 9.6 S.8 10.1 10.4 10.7 10.9 11.2 11.5 11.7 11.9 12.3 12.5 12.8 13.6 13.3 13.6 13.8 14.0 14.3 14.5
7 1 7.62 9.3 9.6 9.3 15.11 10.3 10.E 10.8 11.L 11.4 11.6 11.8 12.0 12.4 12.6 12.8 13.0 13.3 13.6 13.8 13.9

16 2 7.31 8.8 9.3 C.,. 9.6 5.8 11.0 13.3 1G.2 10.8 11.0 11.3 11.5 11.7 11.9 12.2 12.5 12.7 12.9 13.1 13.3
9 1 9.03 4.5 9.7 6.9 9.2 9.4 9.7 9.9 16.1 10.4 10.6 10.8 10.9 11.2 11.5 11.7 11.8 12.0 12.3 12.5 12.7

17' 2 9.'' 9.1 9.4 3.6 3.8 5.9 9.3 9.5 9.7 9.9 10.1 10.4 10.6 10.8 10.9 11.2 11.4 11.6 11.8 11.9 12.2
9 1 9.10 7.8 7.9 A.3 3.5 8.7 8.5 9.1 9.3 9.6 9.7 5.9 10.1 10.4 10.6 10.7 10.9 11.1 11.3 11.5 11.7

19 4.90 7.6 7.8 7.9 9,2 8.4 8.E 9.8 8.9 9.2 9.4 9.6 9.8 9.9 10.1 10.4 10.6 10.7 10.9 11.0 11.3
10 1 10.00 7.3 7.5 7.7 7.9 8.0 8.3 9.5 8.7 8.9 9.0 9.2 9.5 9.6 9.8 9.9 10.1 10.4 10.6 10.7 10.8
11 1 11.30 6.9 6.9 7.2 7.5 7.6 7.8 7.2 8.1 8.3 8.5 8.7 8.8 9.9 9.2 9.4 9.6 9.7 9.8 9.9 10.2
12 1 12.73 6.5 6.7 6.3 6.9 7.2 7.4 7.1 7.7 7.8 7.9 8.2 8.4 8.5 8.7 8.8 9.9 9.1 9.3 9.5 9.6
13 1 13.63 6.1 6.4 6.5 6.7 6.8 1.9 7.1 7.3 7.5 7.5 7.8 7.9 8.0 8.2 8.4 8.6 8.7 8.5 8.9 9.0
14 1 14.01 5.9 5.9 6.2 6.4 6.6 6.7 6.9 6.2 7.0 7.3 7.4 7.6 7.7 7.9 7.9 8.0 8.2 8.4 8.6 8.7
16 1 15.6^ 5.7 5.9 5.9 6.0 6.2 6.4 6.6 6.7 6.8 6.9 7.0 7.2 7.4 7.5 7.7 7.8 7.8 7.9 8.1 8.3
16 1 16.09 5.5 5.5 5.1 5.8 5.9 6.1 6.1 6.4 6.6 6.7 6.8 1.9 6.9 7.2 7.3 7.5 7.6 7.7 7.6 7.9
17 1 17.3 : 5.2 5.4 5.6 8.7 5.8 5.9, 5.9 6.1 6.3 6.5 6.6 6.7 6.8 6.9 6.9 7.1 7.3 7.4 7.5 7.7
18 1 19.31 4.9 5.2 5.3 5.5 5.6 5.7 5.8 5.9 6.0 6.2 6.3 6.5 6.6 6.7 6.8 6.9 6.9 7.1 7.2 7.4
19 1 19.63 4.9 4.1 5.1 5.3 5.4 5.6 5.7 5.8 5.8 5.9 6.0 6.2 6,4 6.5 6.6 6.7 6.8 6.9 6.9 7.0
20 1 2;;.'.3 4.8 4.9 4.1 5.3 5.2 5.4 5.5 5.6 5.7 5.8 5.9 5.9 6:1 5.2 6.4 6.5 6.6 6.7 6.8 6.8


