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Fig. 4 Synoptic maps of wet and dry years in the Western United States for individual years during
the period 1931 to 1960
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Fig. 5 Synoptic maps of wet and dry years in the Western United States for individual years

during the period 1937 to 1942
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Parameter @ measured in miles, of

Model III is shown in fig. 36b; and is approximately
800 miles for most cases. This means that at a dis-
tance of approximately 800 miles the conditional pro-
babilities of occurrences of wet and dry years between
two stations are probabilities of independent joint dis-
tributions. Parameter Bij of Model III is given in

fig. 36c. It shows a variation from 0.2 to 0.4.
Parameter v i of Model III, which is a combination

of parameters a4y and Bij of this model, represents

the slope of the linear mathematical model. The
values of Vi are given in fig. 36d. When vij is

small, from 0.000002 to 0.000026, Model III is equi-
valent to Model I. These results confirm the con-
clusions inferred from the investigation of Model I,

Parameter M of Model IV is given in

fig. 36e. It has a high range of values, from 0.010to
700. The large values, 600 to 700, are in the center
of the graph and are not presented in fig. 36e. An
exception to the foregoing statement occurs when
two categories of years are the two extremes. In
this situation the values of v ;; range from 0.001 to

0.010. Model IV becomes Model I when v ij is
greater than 0. 010,
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4, Comparison of mathematical models. A
comparison of mathematical Models I, 1I, III and IV
is based on the values of the standard error of esti-
mate. For instance, at the standard error of esti-
mate less or equal to 0. 04 the conditional probabilities
of having a normal year, given a dry year, can be
described by either Model III or Model IV. The condi-
tions dictating the use of these mathematical models
depend upon the two categories of years which forms
the conditional probability. This section discusses
the conditions under which these four models may be
applied. However, the general comparison of these
models is illustrated in fig. 37a for Sij < 0.04 and

fig. 37b for Sij < 0.086.

Figure 38 illustrates the mathematical
model best suited to each of the twenty-five discrete
cases of the combinations of F{xo} and F(x). Model

I, or F(x) is independent of F(xo), and is not re-

commended for any case. Modelll is well applicable
for five cases. Model III is applicable for fourteen
cases, and Model IV is applicable for six cases.

A summary of recommended models, their goodness
of fit, and their parameters are presented in fig. 38.
Five examples of goodness of fit are given in fig. 39.
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Fig. 37 Comparison of Models I, II, III and IV, with various values of standard error of estimate being
functions of F{xo) and F(x): (a) Sij < 0,04; and (b) Sij < 0,086,
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Fig. 38 Standard error of estimate and the parameters of recommended mathematical models for the
studied twenty-five cases.
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CHAPTER V
CONCLUSIONS

This study was conducted to find the condi-
tional probability mathematical functions to describe
the occurrence of wet and dry years over an area for
any given year. Two different methods of investiga-
tion of mathematical models were used. First, aver-
age annual precipitation of the sub-areas were ob-
tained, and these average or representative values of
sub-areas were used in computing conditional pro-
babilities of a given type of year occurring at a sub-

area of k unit distance from a central sub-area given

a type of year at this central sub-area. This investi-
gation is designated as the first method. Second, the
annual precipitation on the individual stations were
used as the basic data in computing the conditional
probabilities. The conditional probabilities for a
given type of year, occurring at the stations which
are at a distance k miles from a central station,
given a type of year at the central station, were
computed for a total of 1141 precipitation stations,
and their conditional probabilities were averaged.
This approach is designated as the second method of
investigation.

The following conclusions were drawn from
the results:

1. Mathematical Model I, being the inde-
pendence model, with the hypothesis that the occur-
rences of wet and dry years over the sub-areas or
stations are independent, is rejected for the applica-
tion.

44

2. Mathematical Model II, being the ex-
ponential dependence model, is based on the hypothe-
sis that the probability of occurrence of a wet or a
dry year in one sub-area or at one station is depend-
ent upon the occurrence of a wet or a dry year in the
adjacent sub-areas or stations, respectively. The
degree of dependence decreases as the distance be-
tween the sub-areas or stations increases. This de-
pendence asymptotically converges to the independent
case with the distance. The conditional probabilities
of wet and dry years as a function of distance are de-
scribed in this model by the exponential function. The
model was found to be the best applied to five cases
out of the twenty-five.

3. Mathematical Model III is the linear de-
pendence for the occurrence of a wet or a dry year at
two sub-areas or stations. Model III is considered to

be the best mathematical model to describe the occur-
rence of wet and dry years over an area, but especial-

ly for fourteen cases out of the twenty-five.

4. Mathematical Model IV is a hyperbolic de-

pendence model. This mathematical function was in-
ferred by a graphical fit of the hyperbolic function to
observed data. Model IV is recommmended when the
two categories of years of the two sub-areas or two
stations are very different but not opposite, such as
normal and either very dry or very wet, or vice ver-
sa. This model was found to be the best applied to
six cases out of the twenty-five.
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APPENDIX A

GRID SYSTEM USED FOR COMPUTATION OF CONDITIONAL PROBABILITIES AS
A FUNCTION OF DISTANCE BY USE OF THE FIRST METHOD

1. Grid system. Let Zo and Yo be re-

spectively the longitude and latitude of the center

of a central sub-area. A circular grid system

is superimposed on the synoptic maps of wet and dry

years. The center of the grid system is at the center
of the central sub-area as shown in fig. 40, The cir-
cular area around the central sub-area with a radius

r, is called the "sub-area under consideration' hav-

ing X.. The area around this sub-area under con-
sideration, which is bounded by the radius ry is

called the ''1 - unit - distance area.' Similarly, the
area bounded by the radii r, and r, is called the

"'2 - unit - distance area." The 'k - unit - distance
area' is the area bounded by the radii r,_, and r.

If Ty-q is given, ry is determined so that the k - unit
distance area is divided equally into N sub-areas Ao
with the increment of the radial distance, denoted by
Ar, being approximately constant.

2. Centroid of a sub-area. From the defini-
tion of the térms used in the grid system and the
method of dividing the k - unit - distance area into
equal sub-areas, the fcllowing equations are derived:

r,=r_ + Ar
1 0

]
1]

r + kar
o

LATITUDE

LONGITUDE

Fig. 40 Circular grid system used for computation
of conditional probabilities of wet and dry
years as a function of distance, by the use

" of the first method.
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And

2 _ 2 o
T (rk rk—l) A N (24)

Substituting r, and 1 _, in eq. (24),
TAT

N = —EO— (2r0+ 2k Ar-Ar). (25)

In finding the exact value of r,, eq. (24) gives

(26)

where N is an integer computed from eq. (25).

The controid of the i-th area Ao is Rk
and eki as shown in fig. 40. Rj is the distance
from the central sub-area to AO and Bki is the

angle measured counter-clockwise from the horizon-
tal axis. By approximation B’k is

rk + rk-l

R = S (27)

and

(28)

where i=1, 2, ..., N.

In this study, the central sub-area has a
radius r. of 50 miles, a sub-area is 2000 square

miles, and the increments of the radial distance are
approximately 50 miles.

The computation of longitude and latitude
of the i-th area Ao is as follows: Let O be the

center of a central sub-area with longitude Zo and
latitude Yo‘ S is the center of a sub-area Ao at
the distance Ry from O and the angle of direction
0y 28 shown in fig. 40, For comparatively short

distances, not greater than 1000 miles, the triangle
SOA (in fig. 40) can be considered as a plane triangle.
The degree of error introduced by this approximation
is much less than the inaccuracies in the data used and
the method of finding the areal distribution of wet and
dry years. Kells and others (1942, p. 61) conceived

a method for converting the distances along latitudinal
lines to differences in longitude by the following ex-
pressions:

Ry Sin 6,

Yki = Yo + T s E— (29)



and where Yki and Zki are respectively the latitude
.y 1 w 1 and longitude of the controid of sub-area at k-unit
Zyi=Zo™ 60 Ry €08 Oy Secgg - 3 (Yo + ¥y distance from the central sub-area.
(30)
APPENDIX B

GRID SYSTEM USED FOR COMPUTATION OF CONDITIONAL PROBABILITIES
AS A FUNCTION OF DISTANCE BY USE OF THE SECOND METHOD

1.  Grid system. Let Zo and Yo be the

longitude and latitude of the central station, respec-

tively. The method of computing the conditional pro-
babilities of having a wet or a dry year at the distance
k from the central station, given a wet or a dry year
at this station is as follows: A circular grid system
is superimposed on the area with its center located at
the central station (as shown in fig. 41). The area of
distance k is defined as the area of the ring between
two circles which have a radius of R1 and Rz’ one

of which encloses the other, where
l?{1 + Rz

k= ———= (31)

Consider the i-th station whose longitude
and latitude are Zi and Yi’ respectively. The dis-

tance between the central station and the i-th station
was computed by the following expressions:

BEERY —gp— (32)
and
ez -_L T
Z,=Z,-4p R;Cos 6, Sec 5 (Y, + Y (33)

By solving egs. (32) and (33)

_ (Y.-Y )Sec =er (Y _+7Y.)
9=tan1|: 1 OZ _?ﬁ 2 l:l (34)
o i

and
Y, - Y ) 60

i Sin (35)

i

o Precipitation station

Fig. 41 Circular grid system used for computation of conditional probabilities
of wet and dry years as a function of distance, by the use of the second
method,

APPENDIX C

TABLES

(see following pages)



TABLE 2 - MEAN CONDITIONAL PROBABILITY pij (k), COMPUTED BY THE FIRST METHOD

k (unit distance¥)
131251‘5673910].1121511;151617181930
1 1 | 0.%43 o0.b7% 0.815 0.363 0.309 0.309 0.271 0.259 0.238 0.234 0.220 0.207 0.188 0.184 0.171 0.152 0.147 0.123 0.115 0.103
2 1 | 0.308 0313 0.311 0.307 0.295 0.282 0.269 0.247 0.2%7 0.233 0.236 0.237 0.242 0.228 0.217 0.219 0.207 0.215 0.212 0.212
3 1| 0.126 0.165 0.192 0.220 0.228 0.232 0.269 0.285 0.288 0.298 0.295 0.290 0.293 0.298 0.301 0.297 0.310 0.317 0.315 0.311
L 1| 0.020 0.038 0.06% 0.07TT 0.087 ©.111 o0.122 0.135 ©0.1%2 0.188 0.152 0.158 0.166 0.1T¢ 0.1T9 0.210 0.203 0.206 0.219 0.231
§ 1 | 0.004 0.011 0.017 0.03k 0.009 0.065 0.060 0.079 0.086 0.087 0.097 0.109 0.110 0.117 0.1531 0.122 0.132 0.139 0.139 0.143
1 2| 0.15 0.198 0.20k 0.198 0.182 0.182 0.168 0.167 0.16% 0.1%9 0.150 0.150 0.155 0,152 0.151 0.150 0.148 0.155 0.1 0.151
2 2 | 0.395 0.336 0.299 0.267 0.252 0.239 0.235 0.230 0.227 0.228 0.213 0.206 0.199 0.208 0.210 0.20h 0.20k 0.199 0.206 0.202
3 2 | o.30% 0.312 0.306 0.31% ©.315 0.317 0.315 0.307 0.307 0.310 0.310 0.311 0.305 0.301 0.298 0.30k 0.293 0.296 0.301 0.303
% 2 | 0.087 0.108 0.130 0.1%0 0.152 0.160 0.171 0.175 0.1TT 0.188 0.1% 0.200 0.208 0.198 0.195 0.196 0.203 0.19% 0.195 0.198
5 2 | 0.025 0.0 0.063 0.082 0.098 0.102 0.111 0.12k 0.12% 0.228 0.131 0.133 0.135 0.151 0.145 0©.146 0.152 0.156 0.151 0.146
1 5 | 0.061 0.076 0.092 0.104 0.112 0.113 0.125 0.127 0.131 0.136 0.137 0.137 0.138 0.133 0.133 0.133 0.132 0.134 0.141 0.1%0
2 3 | 0.2028 0.215 0.216 0.21% 0.209 0.211 0.207 0.212 0.208 0.208 0.208 0.201 0.212 0.212 0.207 0.205 0.Z11 0.212 0.207 0.205
3 3 | o.lb9 0.39%0 0.35 o0.382 0.332 0.320 0.305 0.305 0.301 0.302 0.312 0.309 0.308 0.304 0.307 0.303 0.301 0.291 0.289 0.293
& 3 | p.213 0.218 ©0.216 0.208 0.209 0.211 0.213 0.207 0.206 0.203 0.198 0.19% 0.188 0.200 0.200 0.200 0.199 0.206 0.203 0.158
5 3 | 0.07s 0.101 o0.12% 0.132 0.138 0.14 0.150 0.14% 0.15 0.151 0.146 0.1%9 0.155 0.152 0.15% 0.159 0.157 0.157 0.160 0.163
1 & | 0.018 0.027 0.03% 0.044 0.057 0.069 0.082 0.085 0.095 0.095 0.100 0.105 0.112 0.122 0.130 0.135 0.145 0.1kl 0.145 0.147
2 4 | 0.08%5 0.101 ©0.120 0.148 0.155 0.167 0.177 0.186 0.187 0.193 0.192 0.193 0.195 0,196 0.205 0.203 0.193 0.192 0.197 0.200
3 & | 0.318 0.33 0.341 0.323 o0.320 o0.322 0.317 0317 0.318 0.312 0.308 0.303 0.301 0.300 0.296 0.29% 0.286 0.292 0.285 0.267
L 4 | 0.359 0.303 0.275 0.277 0.26k 0.25% 0.230 0.230 0.222 0.221 0.221 0.218 0.213 0.206 0.199 0.192 0.199 0.192 0.185 o0.181
5 L4 | g.zzz 0.23% 0.2% 0.208 0.204 0.196 0.192 0.18% 0.179 0.179 0.180 0.181 0.178 0.175 0.1T0 0.176 0.176 0.182 0.188 0.185
1 5 | 0.006 0.014 0.020 0.033 0.039 0.520 0.061 0.066 0.068 0.07T9 0.081 0.087 0.085 0.087 0.089 0.101 0.097 0.107 0.110 0.113
z 5 | 0.028 0.047 0.068 0.085 0.109 0.117 0.130 0.136 0.141 0.147 0.160 0.150 0.153 0.163 0.167 0.178 0.188 0.189 0.182 0.186
3 5 | 0.156 0.18 0.226 0.237 0.252 0.262 0.268 0.265 0.267 0.265 0.255 0.270 0.275 0.28% 0.287 0.292 0.307 0.307 0.318 0.310
L 5 | 0.263 0.279 0©.27% 0.259 0.252 0.243 0.229 0.233 0.255 0.221 0.217 0.218 0.219 0.2k 0.218 0.201 0.195 0.199 0.1%9 0.201
5 5 | 0.566 0.475 o0.h12 0.385 0.349 0.326 0.311 0.300 0.291 0.288 0.286 0.266 0.258 0.252 0.239 0.228 0.215 0.198 0.1591 0.1%0

*1 unit distance = 50 miles

TABLE

3 - STANDARD DEVIATION OF CONDITIONAL PROBABILITY Pij (k), COMPUTED BY THE FIRST METHOD

. k (unit distance ¥)

P 1 H 3 b 5 1 T 8 9 10 n 12 13 14 15 16 17 18 19 20

1 1 |0.138 0.132 0.119 0.110 0.103 0.100 0.086 0.093 0.087 0.081 0.086 0.08% 0.0B1 0.075 0.079 0.075 0.0Th 0.066 0.068 0.067
2 1 |0.092 0.079 0.065 0.061 0.055 0.045 0.054 0.059 0.051 0.062 0.056 0.045 0.056 0.042 0.043 0.051 0.089 0.065 0.05T 0.073
3 1 |0.0935 0.079 0.0TH 0.078 0.070 0.069 0.0T3 0.080 0.056 0.069 0.06F 0.060 0.056 0.048 0.056 0.059 0.067 0.060 0.055 0.083
b 1 |0.031 o.0kk 0.0b9 0.047 O.08k 0.0BT 0.051 0.0M9 0.037 0.0l 0.087 0.05% 0.055 0.057 0.058 0.05% 0.05% 0.05% 0.051 0.05%
5 1 |0.017 0.019 0.022 0.031 0.0k1 0.050 0.0l6 0.045 0.054 0.0%0 0.053 0.061 0.0% 0.055 0.060 0.05% 0.05% 0.072 0.059 0.065
1 2 |0.08k 0.073 0.069 0.075 0.0T2 0.0TL 0.060 0.055 0.056 0.051 0.050 0.051 0.051 0.055 0.058 0.055 0.05 0.06% 0.066 0.066
2 2 |(0.102 0.097 0.082 0.061 0.053 0.054 0.049 0.052 0.050 0.051 0.047 0.044 0.0835 o0.0b2 0.052 0.0BT 0.039 0.039 O0.042 0.045
3 2 [0.08+ 0.068 0.059 0.051 0.058 0.052 0.056 0.048 0.048 0.055 0.045 0.0k 0.048 o0.0b5 0.052 0.052 0.081 0.042 0.056 0.057
& 2 |0.060 0.052 0.050 0.051 0.0k 0.050 o0.0b% 0.048 0.087 o.0Bk 0.043 o0.0b4 0.051 0.082 0.04 0.045 0.046 0.047 0.048 0.052
5 2 |[0.036 0.045 0.058 0.056 0.058 0.05% 0.056 0.061 0.060 0.064% 0.065 0.059 0.05% 0.062 0.064 0.072 0.065 0.058 0.066 0.066
1 3 (o.obh o.obh p.od1 0.0h2 o0.04% 0.040 0.0b0 0.0b1 o.0b2 0.0b4 op.ob2 0.034% 0.037 0.037 0.038 0.0M2 0.050 0.053 0.061 0.061
2 3 |0.061 0.052 0.05+ 0.0b1 0.043 0.0l 0.036 0.037 0.037 0.033 0.039 0.038 0.036 0.036 0.036 0.040 0.0%0 0.036 0.038 0.041
5 3 |0.098 0.075 0.061 0.09 0.046 0.042 0.032 0.032 0.031 0.0b0 0.036 0.035 0.032 0.039 0.038 0.037 0.0kz 0.0b2 0.05 O.0M1
b 3 |0.052 0.045 0.045 oO.0b4k 0.043 0.0kl 0.040 o0.034% 0.036 0.034 0.0350 0.03h 0.034% 0.032 0.032 0.032 0.032 0.03F 0.0k3 0.0k
5 3 |0.087T 0.05% 0.052 0.080 0.0b0 0.05 0.0b2 0.083 0.086 0.051 0.048 0.052 0.052 0.059 0.058 0.062 0.058 0.056 0.087 0.055
1 b |o.026 0.029 0.030 0.030 0.039 0.041 0.039 0.035 0.037 0.041 0.051 0.055 0.055 0.049 0.051 0.05% 0.058 0.055 0.065 0.066
2 & |o.059 0.060 0.0 0.05% 0.0bk 0.0b2 0.045 0.089 0.04& 0.0M5 0.0B9 0.050 0.0b5 0.052 0.055 0.055 0.052 0.088 O.0MT 0.05%
3 & |0.092 0.06% 0.069 0.062 0.060 0.05% 0.047 0.050 0.045 0.055 0.052 0.045 0.0k7T 0.046 0.05L 0.045 0.050 0.038 0.0b1 0.054
b 4 |o0.087 0.085 0.065 0.062 0.049 0.04T 0.055 0.081 0.043 0.041 0.0b1 o0.0bk 0.080 0.052 0.047 0.086 0.047 0.034 0.046 0.0b9
5 & |0.086 0.069 0.072 0.064 0.063 0.065 0.067 0.073 0.067 0.068 0.069 0.063 0.062 0.073 0.0T3 0.067 0.0T6 0.076 0.073 0.077
1 5 |0.020 0.021 0.032 ©0.047 o0.042 0.037 0.036 0.039 0.044 0.041 0.0b1 0.0L2 0.043 0.045 0.055 0.058 0.052 0.055 0.056 0.058
2 5 |o.0bl 0.043 o.0b2 o.0b0 O.0b5 O.0b2 0.045 0.045 0.036 o.0b6 0.056 0.089 0.060 0.063 0.051 0.0M9 O.0bB 0.05% 0.055 0.065
3 5 |0.0TL 0.066 0.066 0.066 0.050 0.05T 0.T10 0.065 0.058 0.059 0.059 0.057 0.055 0.0683 0.076 0.058 0.062 0.055 0.061 0.070
% 5 [0.07h 0.084 0.075 0.0% 0.056 0.0b% 0.0b% ©.046 0.087 0.05% 0.05% 0.087 0.043 ©.04% 0.050 0.047 0.03 0.052 0.042 0.050
5 5 |0.079 0.102 0.093 0.080 0.079 0.085 0.088 0.089 0.092 0.080 0.09% 0.089 0.09 0.092 0.097 0.096 0.086 0.089 0.082 0.08%

*1 unit distance = 50 miles

48

T e









LB1T0 £61°0  wU2°0  gUZ'0  F22'0  e22°0 9E2'0 2620  es2'U  £92'0  8£2°0  ZUE'0 820 £egt0  0z£'0  08E'0  92e'0  2i¥°0 66v°0 8PS0 085'0 &L5°0 | § g
60270 L02°0  eNzt0  2I2T0 6F2°0  g£22t0  922'0  pLET0 &P2'0 k2’0 562°0 1920  292°0  §92'0  992°0  942°0 §£2°0  y@2'0  962°0 SL2Z'0 wg2'0 G20 | & ¥
S0E*0 e62'0 vaz'l £62°0 9820 [ F-A] LA gLato 6ratl 13- EA] tgzto sr2'0 i92ro 0gz*0 g£52°0 LE2'0 622°0 6610 0L10 4570 gZ1'0 gz1'e € £
vEL0 BBT0  wREC0 2OTT0 9LT'0 €470 99F'0 66T'0 FST'0 eET'0 TEY'O0 9T1*0  @DF'0  gaT'0  ge0'0  6£0°0  &G0°0  OO°D 0g0*0  &20°0 Y0 gf0'0 | § 2
STI°0 910 60T GOT'0  660°0 9600  EE0'0  TROCD  9L0'0  0Z0°U  9S0*D  gp0°0 KO0 £20°0  £20°C  6T0'0  070°0 g00'0  GU0'0  £00'0  Tug'o o020'0C | & T
0gito Be1t0 aL10 9810 [1:h 5] 0sT"0 L6610 9610 g0zl Tretu vizto f2e'0 £22'0 ogz'o [ -] £e2'0 #Eeto 6g2'0 G20 L] pEZ'0 ZUz'o ¥ 8
661°0  T020  gNgt0  gU2t0 s02'0 0T2t0 pT20 0220 2220 922'0 9£2'0  gp2'0  pdtD  S62'0  ¥92'0 FL2'0 £62°0  SILTO0 ETE'0 VL0 TLE'D 06E'0 | k¢ #
eugte  gIetl gugtd  462*0 9620 p62°0  p62'0 627U We2'D  OUE'0  ZUE'D  ggprg  2ie'n  2rerl £28°0 PILT0 22E'0 @RL'0 EE€'0  OEET0  £2£'0  LUE'0 | v ©
002" 0 967°0  TeT*0 810 48170 GBI'0 #BEC0 08T'0 pLTC0 E9TT0 4gTt0  26I'0 £pTt0 £RT*0 gET'0 LIT'0 000 Te0'p W00 gs0t0 gg0'n | v 2
82170 2EF'0 S2¥'0 02F'0 6TETD £¥IT0 TIT'O EUTTO0 9e0'0  6BO'D  9BO0  §40'0  990°0  9g0*0  ep0°0 @O0 000  £T0°0 700  F10°0 €70'0  g20'0 | ¥ T
9970 FgT'0  64E*0  9gT*0  @ET0  pgIO PETT0  #eT0 2610 TIETU0 ppIv0 RET'0 £F'0  £ET'D  g2T'0 2210 #OT'0  £60°0 180°0  g90°'0  690°'0 | ¢ g
P10 G810 PATT0 96TT0  66T0 96770  96T'0  WeT'D  OUZTD  wu2'0  gO2°0  OTZ'0  272°0  pTEC0 £T2'0  gEz*0  £T20  022'0  6T2'0 4520 0120 £ ¥
bgz*l 96270  g£Ug'0  90E'0  @OR*0  GORC0  pOL'0  6UE'D  OTE'0  gIE'D  £2E°0  2eE'0 Owe*0  £p£e0  0GE'0  p9C 0 TEE'0  S6£'0  LUB'0  Tppe0 eLv’0 s@¥'0 | § ¢
F02°0 9020 guz'0  9UZTD 902D £02T0 602’0 LUZ'D  WOZ'0  BUE'D  9U2'0  gp2'0 020 0Uz'@  pUZ'0  §02°0  p02'0  2¥2'0 STZ2'0  202'0 ovg'o  ee1'0 [ ¢ 2
FPIT0 gpT0 (RTC0 4RTC0 2RTTO SRT0 E€FC0 GETC0 OfTTO0 £2T°0 6T1'0  TTTC0 £0T'0  p0TC0  OUE'0  060°0  TEO0'0  2.0°0  590°0 Lg0*0  gp0*0  TEOCO | £ T
85170 8GE*0  SoT'0  2ETU0 gvT0  2¢PTO0 £R1'0 @2T0 6TI'0 #TTT0 GUT'O0 9g0'0  s@Ut0  @/0°0 gol'0  §90°0  §pu*O 8L0'0  pgU'O  FEUCOD GTOC0 TEO0CO0 {2 g
§uet0  f02*0  peT'0  96T0  68T°0 98I0 @RI'D  £8T'0  TRT'U  SLT°0 SRI'0 gglt0  gpTt0  2pFr0 @RE'0  TZT'0  9ETY0 960°0  Z60*0  Lgz0*0  290°U  6s0°0 | 2 ¥
gOL*0 L6200 g62°0 962'0 £0g*0 grero [A1a] g0 0tg*0 yugte TeE'0 gpgro oog'o gs2°0 L62°0 0te'0 0og*o nog*o U0 gez0 0820 LL2'0 2 ¢
¥61°0 6T*e  Oratd 6020 g¥EC0 0lETe TR0 @32°0  £22'0  eZZ'V  ®£E'0  ggz'0  @gz'0  992'0 092°0  BAZ'0  6TE'0  &yg°0 PET0 EEE'U 9TPtU 2Ert0 [ 2 2
Ta Rl ] &0T°0 'Ta3d] N asd] 1510 175 &1 [A4Y ] 0gT 0 L9T*0 LTa o' €810 [T154'] $0&'0 9720 L1220 LT2*0 1ez-0 Lrete gge'n zato LAT-AdY zZuz*o H T
PPET0 GyIt0 @FTUO §2T°0 LTTT0 2TTT0 p0L'0 660°0  G60°0  4BU'D  940°0  ;90°C  $60°0  £»0*0  8£0°D 200 9100 BO0'0  GwD'0  EO0°0  Zuo*e g20°0 | T g
g81°0 2000 eATr0 g@TCU £LTUD 2LTT0 p9TCD pSTCO0 6eTT0 SETTO ZZT'0 6UT'0  660°0  (RO'0  GeO0'0  g90'0  S0°0  Ts0°0 W00 ezo'0  oT0to 6200 | T v
£O£°0 90570 FOE0 LUt pOE*0  90£0  TOE'®  gUETD  062'0  si2°0  0£2'0  g£6d'0  @edl  0ez+0  022'0  §02°0  @.T'0  £9F'0  wgI'0  EQIC0 TUTeD 9£%'0 | v ¢
2ze*n &1zt 2ze*l  gT2'0  222'u 9220 pg2'0  eg2t0 Ty2'0 0920 w20 SUEt0  L0g°0 LORT0 £FEC0 0 £OET0 EEEC0 E2ec0 wiEt0 gw2r0 | T 2
Zel'0 HpT0 :L”a $9T10 Te1to PET*O B61°0 JUE*tT gzt vt Le2'o £620 ¥I8°0 TeE'D LT ] 00p* 0 aLr* 0 [1-T ] [T 1250 6950 Wks"0 T T
066 06 oLs [131:] 0SL 069 o€ oLg 015 05¥ L 114 082 ovz 00z 091 0z1 06 oL 08 0€ o1 Foy
(saqru) ¥

JOHLAW ANODJIS FHL A€ AALNLWNOD *(4) My ALTTISVEHOHd TYNOILLIONOD NVAN - ¢ dTdV.L

51



g.0°0  GRO'D  £,0°0  gz0*0  9£0°0  090°0 O0@U'0  pBO'C  &BO0CO0 @O0 0900 Tg0°0 ce0*0  gsO°0 @00 g£OT'0  0TTTD @ETCO pp1°0  gGT*0 & &
£60°0  0g0°0  6b0'0  pp0°C  pp0°0  £p0°D  6¥0°D  gpDt0  pp0C0  £H0°0 ROC0 gy0*0  PPO'O £50°0 pon*0  2%0°0  2%0'0  060°0 o0 &FT'OD s ¥
gguto 6600 9500 g60°0 0s0'0 Zr0-0 0g0'0 Tg0°0 rg0°0 9¥o*0 0500 yal*0 ¥G0'0 9900 gL0'0 gL0°0 ogoto 010 £oto [ £
(500 9500 ge0*0 0G0 0 L1 A £60°0 2600 150'0 ¢g0 o £60*0U gro’o Ly0°0 ngoto 9600 g50'0 0go*e Al ] gy0 0 Wy00 LE0'D [ 2
£60'0  gs0'D  950°0 eb0°0  ©G0'0 @00  T90'C  geU'D  9p0°0  TpOt0 900 ZeO'D @200 &20'0  y20°0  g20°0 12e°0 2T0°0 gzo'h  ovo'e s 1
960°0  gg0*0 ;600  gG0*0  £&U*0 G500 4§00  @s0'®  990°U  e90U 0F0°0  §90°0 £90'0  pp0'0  §90°'0  g§90°0 200 9070 96070  gui*D LI
ry0‘0 0p0*0 Broro £g0*0 wg0to 6E00 ce0*0 SE0'D Tr00 op0*U Zv0'0 Zp0'D Le0*0 Lv0*D p50*0 6500 ag0*0 6800 0800 LET'O ¥ 1
sp0*0 (p0*0  cp0t0  0p0°D  ££0°0  T0°0  pel0 (p0°0  0GOD*D  Z¥D*'0  9p0°0 gp0°0  2g0*C  0G0°0  0G0°O0 9900  290°'0 s60°0  ce0'0 otvte gE21'0 [ v f
s£0°0  g£p0°0  £f0°0  6g0°0 @00 gpUTD  RELCO pp0'0  2g0D*0  0g0*C  gp0'0 Gy0'0  £#0°0  9%¥0°0  TE0°0  RG0*0  &50°0  TL0°0  0BOCO @900 940°0 | ¥ 2
650°0 £c0°0 £c0°0 £p0°0 200 LvD°D FEL R opn' o 2p0'0  E¥0'OD 1M gy0°0 £p0%0 Te0°0 (800 2g0'0 €00 Te0'0 9E0*D [ 0] peoto y T
Lyt 0 [T ] Op0*0 opd*0 Te0*0 Z¥0*0 pel*0 qp0'0 9pl0°U &p0°0 L¥0'0 Fi1 ] Zpl'0 [T1Rd] Ly00 £¥0°0 260°0 L9000 1900 §£90°0 1900 £ 11
s20°'0 sz0*0 #20*0 6200 FEA R #20°0 0go‘o TE0"D Zg0*0 g0ty &20°0 og0*0 Zeoto Zeo*o Zy0*0 PEO' O gg0°0 ps0°0 g60°0 Te0*0 0go*o £ ¥
gl 0 2¢0'0  GRO*D 1e0'0  £g0'0  &E00  £E0°0 9EU*0  Lg@cY sE0'U 95E0°0 6¢0°0 2Zp0*0D w00 TEO'0  ggD*0  FPUTO0  0BOTO  (L0°0 021*0 2210 | ¢ ¢
g0to [ A ] Tgoo 6200 g20'0  2g0*0 Ze0*o £e0*0 LI AR £e0y £50*0 ge0°0 op0*0 Tl 0l py0°0 ev0*0 68070 G900 900 000 260°0 £ 2
000 Zy0"0 Te0*0 ged* o vl 0 TH0*0 LEODD T¥0°0 0G0 FEUL g9g0°0 se00 LE0'0 0y0*0 6800 9g0'0 6E0°0 gr0*0 9¥0°0 Sr0ta £60°0 € T
po0*0  geU*0  pg00  pg0*0  gG0TD G500 &p0°0 TE0*0  kgD*D  2S0U Ze0'0  TS0°C  Sb0'0 GO0 £bO'0  SE0TO  wkO'D  €£¥0'0  @E0°0 SRO'D 2 s
£p0°0  geD*D  @F0*0  2££0°0  A0°0  wg0*0  2¥0°0 Tp0°0  2p0*0  6RO*0D  gROCD op0'0  TROTD Ts0*C 260°0  &pO°0  SG0°D  690°0  ¥L0D'0D §90'0  0L0°0 -
8¥0"0 £p0*0 9700 2pl*o Zv0*0  gwl*U vril’o p0°0 ¥p0*0 prE0*U TN gy0*0  6G0'D  HGD'0  @G0°0  090'0  6S0°0  LBO'0  ©60°D €0t £21°0 e
9p00 s#0'0  g£w0*0 Tp0"0 Op0*0 2800 G¥D'O  Gp0Q  Ep00 Te0° (TR} 1600 660°0  660°0  GED'0  E90'0  TL0t0  GOF'O0  fuTt0 90O oer*e T9T'o | 2 2
rel*o [ 218 T1c00 9500 800 pG0°0 »G0*0 £60°0 vel 0 ug0'0 960°0 650°0 690°0 (900D 220°0 ag0o gLnt0 8g0*0 5600 £60°0 sUTte 2uto [ T
g90*0 00  gs0'0 £90°D 9500 fRO°Q v60°0  6GN*0  290°0  4GU'U  9p0'O - Ty0'0  SPUCD  4vO'D  p¥0'O0  FEOO 22070 y20°'0 9T0'0 G200 2T0'D  &90°0 T &
zgl*0  gyl*0  TgOc0  TE0'0 IOl psUtO  TSO°D 0g0*0  &p0*U  Gw0*0D 2P0 100  £O'0 k0D E¥D'D  690°0  BFD'D (GO0  £¥0T0  ¥¥OD TR0 P00 Ty
z90*0 gsl "0 #60°0 050°0 6¥0°0 LGUT0 160°0 B&0*0 950U FATRE (900 $90°0 zL0t0 P90 0 ¥90°0 £90'0 g90'0 9600 0tT'0 s01'0 qut'o [ ] T £
£90°0 g90*0 £590°0 660'0 950*0 [11a] 660°0 Ge0°0 [T4R] FI TR 650°0 1500 650°0 6500 6L0°0 LL0to 9L0'0  9O0T*0 qut*o 9010 srT0 6210 T 2
GL0'0  2/U'0  ££0°0  TL0%0 w£0°0  9Lu*D  @L0'0  £60°0  060*D  wEU'D  SL07D (800 Z0T*0 600 SUT'0  T60'0  0TTO  £ET'0 AyETO €EF0 2LTT0 get'o | T 1T
066 0Ed oL 018 0SL 089 0£8 0LS 018 0S¥ 06§ oeE o8z 087 007 0ol 0Z1 06 oL 0g os oV [
(matrw) ¥

ﬂ P
QOHLEW QNODES THL A€ AALNIW0D "(4) Y4 ZIrTIEvE0Yd TYNOILIONOD 40 NOLLVIAAG QUVANVLS - § FIEVL

52



TP 0 TRPD 64E°0 TSRO GpE0  &WE°D  THE'0D  $EEC0 &2£'0  wTg'0 g@2'0 692°'0  092'0  9/2'0  y92'0 £92°'0  @s2'0  g£62'0  092°0  L92*'0  py2'0  9TE'0 [ s ¢
FE2'0  O¥E'0 PEE'0 LU0 T02'O0  2TZT0 9%2'0  2UE'U  LWTI'0  BLT'0 Q410 897'0  0ug'0  §22°0  O0AT'0  &22'0 LTE'O0  @62'0 99D  &GEP'0D  @Lv'0 [ & »
010 To2*0 0sT*0 981" SLT°0 2510 LLT0 ST 0 L6110 9910 LLTT0 goz'o £52'0 620 6%’ 0 nsg*o L2s'0 9gs*0 Tged Lvs*l LLB'o s £
0TE*0 PIET0  §L2'0 ROLT0  9O0€'U  ZTETQ LTE'O0 WRE'O  64£°'0D 99%'0 G9%¥'0  ppg*0  DTPC0  0R9"0  §6:°0  ¥I2'T  wEE'T 9LE'F wbE'2  94L°T | § 2
gus*o 66% "0 6Ug*0 LA ggs*t0 009°0 5890 ¥59°0 LUERE LBS'D 890 gosto L2880 19640 [ TR LI-TAR1 GE6'T se9'Z  gld'g woe9 00 '0T  ¥1'2 [ 1
TeET0 £p€°0  @Ze'0 ps2'0  £02'0 620 T62'0  Be2'0  HAL'U  B2E'0  T82'0  Tsz'0 w20 £s2°0  292'0 gez'0  20¢0  6T€'0  0£L'0  20w'0 £S¥*0 TI6'0 | v g
£22°0  @6TT0 2RI ¥9T'O0  6LT'0  9WIT0 g9T'D  S£T°0  &8T'0 £LT'0 08I0 gg1'0  067*0  sgfd  902'0 gI2°0 g8T1'0  282°0 682°0 992°0  U/g°U 6TP'0 | ¥ ¥
081'0  FATT0 @pTr0 GETTO L2ZTO SRTT0 £BT'0 @GT'O0 @9E'0 9STC0 £ST'0  zpEe0 9T 0  66T0  9GT'0  §$T2'0 2610  Tez°0 6420  6mE'0  6E£E*0  TURP'OD [
§61'0  £12°0  £6T*0  wUZ'0  902'U  se4t0 £02'0  Opzn B82'0  &BZ'U  T82°0  gg2°0  0TE'0  EIE'0  0.80  pTe’0  FLpc0 6040 090 S00'T  69T°T vE6'0 [ v 2
Ogk*0  9Er°0  Taw'0  (6£T0  LEP'0  B6LT0  TE'D  6¥P'0  6EP'0  08F'0  $26'0  Q0ss'0  TTL'0  Opgt0 9780 gse'0  260°T  g08°T  B826°T  9ZpZ 009tz 0gi'2 [
0g2'0  g¢2"0  ¢g2'0  ge2*0  662'0  9LZ'D  §42'0 G620  0Og’ 2L 6UE'D  gzetD  g0frD  eg2ecl  geft0 &¥g’0  TEet0 gb900 099°0  £T@°0 2860 SEE'0 | § &
By1T0 BPIT0 weTC0 LpTR0 SwTU0 0 £TC0 25F'D 9STTC U9TC0 TeTT0 L¥T'D GpTt0  0gF'0  goT 0 96T'0  GGT*0  @9T0  gsz°0  082°0 §82'0  1e£'0  seg'0 | ¢ 3
§Z1°0  £0T*0  GTTCO0 TOT'O 9O0%'0  HTT'O0 BOY'O  LTT'0 WTE'0  &UT'0  2TT'D 62T'0  £2T'0  gpT'0  9pI'0  09T'0  TOZ'0  0ST*0  2eT*0  Te2*0  T62'0 [ ¢ ¢
IO 6910 TGTC0 G£TT0 9RT'0 wGT'0 9&T0 D9T'O0 #9T'0 &ET'0  0QTI'O £67°0 g0g*0  pT2ZT0 2¥2'0  26%'0  gOE'0  £@2'0  &yE'0  OTp*0  eEb'0 [ ¢ 2
L€ 98RT0 L62°0  ef2°0 s0E°0  9O0ETD  gL2'0  wUR'D  G0E'0  Z62'0  geZ'0 0G0 O0gp*0  g6RD  @A£'0  6LKCD pR9D  BUL'O SeL0 Zv2°T  GGT'T | g T
S0F*0  99£°0  TeEt0  A6£T0 wE£'0  68E£°0  BYET0  TUp'U  vGb'0  R&p*0 0880  Tps'0  eS'0 8670 669'0  gEet0  £s°0  S@TT  082°T  wee't  9zgtz  pee'l | 2 [
B02°0  ST2"0  s6T'0  6BT'U  802T0  Z02'0 £22'0 SZ2'D  E£2'0  222'0  BS2'0D  p92'0  £42°0  £82'0 G400 pi€'0 240 £FL°0  FEE'0  @ee'U  IEFCT QUE'TI |2 v
L6170 gplT0 T2%0 OwEt0 6£T'0 BETO0 RET'0 THI'O EPECU GHT'O0 6¥1°0  091°0  @sL°0  9&T'0  GeT'0  €6T0  SAT'0 6920 FUE'D  9HE'D  GZr'0  G68'0 | 2 ¢
9ee°0  922'0  f02°0  96T'0  @ET'0  LLT°0 £T2'0 BUZ'D LEE'0 ¥@T'0 ERI'0  s6l°0  @22°0  <02°0  961'0 §I2'0  22°0 T0E'0  962°0 972'0  £reeo veg'o | 2 2
96870 00 Zpg*D  age*l £HE*0 198'0  ggg*0 vEE'U  WeE*D  gpprO 662'0  g0F*0  gfE'D 2180 ggg*d  g2e'0 agg*0 gUpt 0 fE¥*0 L4 A 48r*0  qlg'l -
ror 0 beal 265'0 wlg'o Ty d 19560 22s'0 665'0 LA Fay'l slg*o s09°0 L6Ltl 2U0°1 L5811 9627 [ 11581 pO2°¢ 182§ VGr'E Tuz*g pGa*2 T [
PL2T0 29270 b/2'0 94270 882'0 682°0  ELFE'0 [3T°0 ERE'0 62ZE'0  ZHE'0  Ogf'0  pee'0  O00s'0 0460  62¢'0  088°0  TOp'T  @gst  Op0tZ  gpite 4 e T I
gUZ'D  Tei*0 €910 29170 4BT0  F6T'0 g6T'0  w6T'0  ®UZ'D  062°0  zgzt0  20g'0  8¢2°0  T&2'0  gTE'0  2Bg'0 6850 9TL°0 96L°0  Lp0'T 2L6'0 | T g
820 gorto §6Z*0  0g2'D  gve0  262'0  Tye'0 622U S¥2'0  BI2'0  geyt0  102°0  9zz*0  z62'0  062°0  (p2'0  6kE°0  62E'0  §2g°0  9er'0 nep'0 | T 2
£zs'0 9ert0 62470 TTHCU P'0 66870 SUp'D D00 SvE'0 S62'0  gezt0  £2e'0 6620  geZ'0  922°0  262'0  T82°0  2ZUE'0  §e2'0  20g0  gwg0 | T T
066 0€h oL ore 0sL 089 €9 oLe 018 os¥ 08¢ oee 087 0¥? ooz 081 0z1 06 oL 0% o€ o1 [
{saqrw) y

AOHLAW aNODJS HHL A€ CHLNIWOD "(%) P ALITIEVEOYL TVNOILIONOD J0 NOILVIMVA 40 ILNAIDIJJLH0D - 6 TTEVL

53



