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Appendix A

Single—item Data

Stationary Model

Summary of Data for 16 Items with Negative Binomial Demand

Distributions (Variance/Mean = 3) Controlled with:

Optimal Policies (DP)

Power Approximation (PA)

Statistical Power Approximation

page

Table Al Average Total Cost Al

A3 Period—End Inventory A2

A4 Period—End Backlog as Proportion of Mean Demand A3

A5 Frequency of Periods with Backlog A4

A6 • Replenishment Frequency AS

A7 Estimated Bias of Forccast of Total Cost A6

A8 Estimated Standard Deviation of Forecast of
Total Cost A7

A9 Values for (s., S.) P.8 to P.13

P.10 Standard Deviations of (s~~S.) Values A14 to A15

Note: For corresponding data in MacCormick (1974), see tables
of the same number in Appendices A of those reports.
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Appendix B

Single—item Data

Model I

Summary of Data for 16 Items with Negative Binomial Demand

Distributions (Variance/Mean = 3) Controlled with:

Optimal Policies (DP)

Power Approximation (PA)

Statistical Power Approxima tion

Table Al Average Total Cost 131

A3 Period—End Inventory B2

A4 Period—End Backlog as Proportion of Mean Demand

A5 Frequcncy of Per iods with Backlog

A6 Rep lE . ‘-bment F i .’quency B5

A7 Estimated Bias of r~ recast of Total Cost 
B6

A8 Estimated Standard Deviation of Forecast of
Total Cost B7

A9 Values for (s.,S) B8 to ~131 1

AlO St~.udard Deviations of (s.,S.) Values 
B14 10 fl,1 5

1, 1

Note: For corresponding data in MacCormick (1974), see tables
of the same number in Appendices A of those ro lorts.
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Appendix C

Single—Item Data

Model II

Summary of Data for 16 Items with Negative Binomial Demand

Distributions (Variance/Mean = 3) Controlled with:

Optimal Policies (DP)

Power Approximation (PA)

Statistical Power Appr oxima tion

Table Al Average Total Cost Cl

A3 Period—End Inventory C2

A4 Period- ‘ni Backl og as Proport ion of Mean Demand C3

A5 Frequency ot Periods wi th  Backlog C4

A6 Rep lenishme nt Frequency CS

A7 Estimated Biall of Forecast of Total Cost C6

A8 Estimated Standard Deviation of Forecast of
Total Cost C?

A9 Values for (s.,S) C8 to C13
1 1

AlO Standard Ds’via tions of  ( s .,S .)  Values C14 to C15
1 1

Note: For corr -sp os”1ing data in MacCormick (1974), see tabics
of the same number in Appendices A of those reports.
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Appendix D

Single—item Data

Model III

Summary of Data fo r  16 T terns 5--~~th Negative Binomial Demand

Distributions (Vai~ ~~~~~ = 3) Controlled with:

Opt ima l Po~ 1~~s ~uP)

Power Approximation (PA)

Statistical Power Approxima t ion

Table Al Average Total Cost Dl

A3 Period—End Inventory D2

A4 Period—End Backlog as Proportion of Mean Demand D3

A~ F- e.1. -~ ncy of T’ - Lods ~- ith Backlog D ’i

A6 Replenishment Frequency D5

A7 Estimated Bias of Forecast of Total Cost D6

A8 Estimated Standard Deviation of Forecast of
ToLal Cost D7

A9 Values for (s.,S.) DS to D13

AlO Standard Deviations of (s.,S.) Values D14 to Dl ~

Note: For corresponding dat a in MacCorniick (197-4), see tables
of the same number in Appendices A of those reports.
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Appendix E

Single—i tem Data

Model IV

Summary of Data for 16 Items with Negative Binomial Demand

Distributions (Variance/Mean = 3) Controlled with:

Optimal Policies (DP)

Power Approximation (PA )

Sta tistical Powcr Approximation

Table Al Average Total  Cost El

A3 Period—End Inventory E2

A4 Per iod—End Ba cklog as P ropor t i on  of  Nean Demand E3

A5 Frequency of Periods with ~aeklog E4 
- -

A6 Replenishment Frequency E5

A7 Estimated Bias of Forecast of Total Cost F,6

A8 Est i~ t~ tcd Standard Devi,-~tion of Forecast of
Toi L Cost E7

A9 Valu s  for (s ,S )  E8 tc ’ E] .3
1 3 ,  —

AlO Standard Deviat ions of (s ., S
1

) Values E1~4 to E 15

Note: For corresponding data in MacCormick (1974), se. tables
of the same number in Appendices A of those reports.
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Appendix F

Multi—item Data for the Power Approx ima t ion

Stationary Model

System of 16 Items with Negative Binomial Demand Distributions

(Variance/Mean = 3) Controlled Optimally with Full Information 5

page

Table Fl Sources of Expected Total Cost Fl

F3 Sources of Aggregate Period—End Inventory F2

: F4 Sources of Aggregate Backlog Cost F3

P5 Sources of Aggregate Replenishment Cost F4

F6 Backlog Frequency F5

F7 Weighted Proportion of Demand Backlogged F6

FC Rerslenishns~nt Vreq si~m--y F7

Note For corresponding data in MacCormick (1974), see the table of the
same number in his Appendix C.
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Appendix G

Multi—item Data for the Power Approximation

Stationary Model

System of 16 Items with Negative Binomial Demand Distributions

(Variance/Mean = 3) Controlled Approximately Optimally with

Full Information .

Table Cl Sources of Expected Total Cost Cl

G3 Sources of Aggregate Period—End Inventory G2

C4 Sources of Aggregate Backlog Cost G3

G5 Sources of Aggregate Replenishment Cost C4

06 Backlog Frequency C5

G7 Weighted Proportion of Demand Backlogged G6

G8 Replenishment Frequency G7

Cl5 Sources of Total Cost (% Excess Over DP) G8

G16 Sources of Aggregate Period—End Inventory(% Excess Over DP) C9

Gl7 Sources of Aggregate Backlog Cost (% Excess Over DP) GlO

Cl8 Sources of Aggiegate Replenishment Cost (% Excess Over DP) Gil

Gig Backlog Frequency (% Excess Over DP) G12

G20 Weighted Proportion of Demand Backlogged (% Excess Over DP) G13

G21 Replenishment Frequency (% Excess Over DP) G14

Note: For corresponding data in MacCormick (1974), see the t~~I’le
of the same number in his Appendices E and F.
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Appendix H

Multi—item Data for the (24,24) Statistical Power Approximation

Stationary Model

System of 16 Items with Negative Binomial Demand Distributions
(Variance/Mean = 3) Controlled with Statistical Information from
a 24—Period Demand History , with Revision Every 24 Periods ,
Using Regression Estimates of Demand Means and Variances.

Table Hi Sources of Total Cost Ml

113 Sources of Aggregate Period—End Inventory 112

114 Sources of Aggregate Backlog Cost 113

115 Sources of Aggregate Replenishment Cost H4

H6 Backlog Frequency H5

117 Weighted Proportion of Demand Backlogged Hf,

118 Replenishment Frequency 1(7

1115 Sources of Total Cost (% Excess Over DP) 118

1116 Sources of Aggregate Period—End Inventory (% Excess
Over DP) 119

1117 Sources of Aggregate Backlog Cost (% Excess Over DP) 1110

Hl8 Sources of Aggregate Replenishment Cost (% Excess
Over DP) 1111

1119 Backlog Frequency (% Excess Over DP) 1112

1120 Weighted Proportion of Demand Backlogged (% Excess
Over DP) 1113

1121 Replenishment Frequency (% Excess Over DP) 1114

Note: For corresponding data in MacCormick (1974), see the table
of the same number in his Appendices K and L. 
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Appendix I 
-

Multi—item Forecasts for the (24,24) Statistical Power Approximation

Stationary Model
Forecasting Properties of Inventory System of 16 Items with
Negative Binomial Demand Distributions (Variance/Mean 3)
Controlled with Statistical Information, Revision Taking Place
Every 24 Periods Using a 24—Period Demand History and Regression
Estimates of Demand Means and Variances. Forecasts Made at Each
Revision Using a 24—Period Demand History.

Table I]. Sources of Forecast of Total Cost Ii

• 12 Sources of Forecast of Aggregate Period—End Inventory 12

13 Sources of Forecast of Aggregate Backl6g Cos t 13
• 14 Sources of Forecast of Aggregate Replenishment Cost 14

15 Forecast of Backlog Freq uency 15

16 Forecast of Weighted Proportion of Demand Backlogged 16

17 Forecast of Replenishment Frequency 17

18 Sources of Variance of Forecast of To ta l Cos t 18

19 Sources of S.D. of Forecast of Total Cost 19

110 Sources of S.D. of Forecast of Aggregate
Period—End Inventory 110

Ill Sources of S.D. of Forecast of Aggregate Backlog Cost Ill

112 Sources of S.D. of Forecast of Aggregate Replenishment Cost 112

113 S.D. of Forecast of Backlog Frequency 113

114 Sources of Total Cost (% Underestimate of Actual by
Forecast) 114

115 Sources of Aggregate Period—End Inventory (% Underestimate
of Ac tual by Forecast) 115

116 Sources of Aggregate Backlog Cost (% Underestimate of
Actual by Forecast) 116

117 Sources of Aggregate Rep lenishment Cost (% Underestimate
of Ac tual by Forecast) 117

118 Backlog Frequency (% Underestimate of Actual by Forecast) 118

119 Weighted Propor tion of Demand Backlogged (% Underestimate
of Actual by Forecast) 119

120 Replenishmen t Frequency (% Underestimate of Actual by
Forecast) 120

Note: The corresponding appendices in MacCormick (1974), are his
Appendices T and U.
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Appendix J

Multi—item Data for the Power Approximation

-1Model I
System of 16 Items with Negative Binomial Demand Distributions

(Variance/Mean = 3) Controlled Optimally with Full Information .

page

Table 31 Sources of Expected Total Cost 31

J3 Sources of Aggregate Period—End Inventory J2

J4 Sources of Aggregate Backlog Cost J3

35 Sources of Aggregate Replenishment Cost J4

J6 Backlog Frequency 35

J7 Weighted Proportion of Demand Backlogged 36

J8 Replenishment Frequency J7

Note: For corresponding data in MacCormick (1974), see the table
of the same number in his Appendix C. 
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Appendix K

Multi—item Data for the Power Approximation

Model I
System of 16 Items with Negative Binomial Demand Distributions

(Variance/Mean = 3) Controlled Approximately Optimally wi th Full

Information .

page

Table 1(1 Sources of Expected Total Cost Ki

= K3 Sources of Aggregate Period—End Inventory K2

K4 Sources of Aggregate Backlog Cost 1(3

KS Sources of Aggregate Rep lenishment Cost K4

K6 Backlog Frequency K5

K7 Weig hted Proportion of Demand Backlogged 1(6

1(8 Rep lenishment Frequency 1(7

1(15 Sourc es of Total Cost (% Excess Over DP) K8

1(16 Sources of Aggregate Period—End Inventory
(% Excess Over DP) K9

1(17 Sources of Aggregate Backlog Cost (% Excess Over DP) KiO

K18 Sources of Aggregate Rep len ishmer5t Cost (% Excess Over DP) 1(11

1(19 Backlog Frequency (% Excess Over DP) K12

1(20 Weighted Proportion of Demand Backlogged
(% Exct-’;s Over DP)

1(21 Replen ishment Frequency (% Excess Over DP) 1(14

No te: For corresponding d-ita in MacCormick (1974), see the table
of th e same number in his Appendices E and F.
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- Appendix L

Multi—item Data for the (24,24) Statistical Power Approximation

- Model I

- System of 16 items with Negative Binomial Demand Distributions
-(Variance/Mean — 3) Controlled with Statistical Information from

: a 24—Period Demand History , wi th Rev ision Every 24 Periods ,

~ 
Using Regression Estimates of Demand Means and Variances.

S page

- Table Li Sources of Total Cost Li

j~.3 Sources of Aggregate Period—End Inventory L2

- - L4 Sources of Aggregate Backlog Cost L3

- L5 Sources of Aggregate Repienishmnet Cost L4

— L6 Backlog Frequency L5

L7 Weighted Proportion of Demand Backlogged L6

L8 Replenishmen t Frequency L7

L15 Sources of Total Cost (‘/~ Excess Over DP) L8

L16 Sources of Aggregate Period—End Inventory (% Excess
Over DP) L9

L17 Sources of Aggrega te Backlog Cost (% Excess Over DP) LlO

L18 Sources of Aggregate Replenishment Cost (% Excess

~ Over DP) Ll1

~: L19 Backlog Frequency (% Excess Over DP) L12

L20 Weighted Proportion of Demand Backlogged (% Excess
- (Over DP) L13

S L2]. Replenishmen t Frequency (% Excess Over DP) L14

Note: For corresponding data in MacCormick (1974), see the table
of the same number in his Appendices K and L.
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Appendix M -

Multi—item Forecasts for the (24,24) Statistical Power Approximation

Model I
Forecasting Properties of Inventory System of 16 Items with

S Negative Binomial Demand Distributions (Variance/M .-~ n 3)
Controlled with Statistical Information , Revision Taking Place
Every 24 Periods Using a 24—Period Demand History and Regression
Estimates of Demand Means and Variances. Forecasts ~-1adi at Each

L Revision Using a 24—Period Demand History .
page

Table Ml Sources of Forecast of Total Cost Ml

M2 Sources of Forecast of Aggregate Period—End Inventory M2

M3 Sources of Forecast of Aggregate Backlog Cost M3

M4 Sources of Forecast of Aggregate Replenishment Cost M4

M5 Forecast of Backlog Frequ ency M5

146 Forecast of Weighted Proportion of Demand BAcklogged M6

Mi Forecast of Replenishmen t Frequency M7

M8 Sources of Variance of Forecast of Total Cost M8

M9 Sources of ~~D. of Forecast of Total Cost M9

MlO Sources of S5D . of Forecast of Aggregate
Periu 1~i—E a d IiL~V t L L L O i y  MIC

Mu Sources of S.D. of Forecast of Aggregate Back]og Cost Mu

M12 Sources of S.D. of Forecast of Aggregate
Rep lenishment Cost M12

M13 S.D. of Forecast of Backlog Frequency M13

N14 Sources of Total Cost (% Undeiestimatc of Actual by
Forecast) M14

Ml5 Sources of Aggregate Period—Fad Inventory (% Underestimate

~~ Actual by Forecas t )  M15

M16 SourcE’s of Aggregate Backlog Cost (% Underesti i:site of
Actual by Forecast) M16

Ml7 Sources of Aggrega te Replenishment Cost (% Underestimate .
of Actual by Forecast) M17

M18 Backlog Frequency (% Underestimate of Actual by Forecast) >1I8

M19 Weigh ted Proportion of Demand Backlogged (% Underestimate
of Actual by Forecast) M19

M20 Replenishment Frequency (% Underestimate of Actual ~‘v
Forecast) M20

Note: The corresponding appendices in MacCormick (1974), are his
Appendices T and U.
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Mpendix N

Multi—item Data for the Power Approximation

Model II

System of 16 Items with Negative Binomial Demand Distributions

(Variance/Mean 3) Controlled Optimally with Full Information .

page

Table Ni Sources of Expected Total Cost Ni

N3 Sources of Aggregate Period—End Inventory N2

N4 Sources of Aggregate Backlog Cost N3

N5 Sources of Aggregate Replenishment Cost N4

N6 Backlog Frequency N5

N7 Weighted Proportion of Demand Backlogged N6

N8 Rep l c u i s hm ent  F requency  N7

Note: For corresponding data in MacCormick ( 1974) ,  see the table
of the same number in his Appendix C.
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Appendix 0

Multi—item Data for the Power Approximation

Model II

System of 16 Items with Negative Binomial Demand Distributions

(Variance/Mean 3) Controlled Approximately Optimally with

Full Information.

page

Table 01 Sources of Expected Total Cost 01

03 Sources of Aggregate Period—End Inventory 02

04 Sources of Aggregate Backlog Cost 03

05 Sources of Aggregate Replenishment Cost 04

06 Backlog Frequency 05

07 Weighted Proportion of Demand Backlogged 06

08 Replenishment Frequency 07 - -

015 Sources of Total Cost (% Excess Over DP) 08

016 Sources of Aggregate Period—End Inventory (% Excess
Over DP) 09

017 Sources of Aggregate Backlog Cost (% Excess Over DP) 010

018 Sources of Aggregate Replenishmer1t Cost (7. Excess
Over DP) 011

F 019 Backlog Frequency (% Excess Over DP) 012

020 Weighted Proportion of Demand Backlogged (7. Excess
Over DP) 013

021 Replenishm ent Frequency (7. Excess Over DP) 014

Note: For corresponding data in MacCormick (l91~s), see the table
of the same number in his Appendices E and F
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Appendix P

Multi— Item Data for the (24,24) StatistIcal Power Approximation

Model II

System of 16 Items with Negative Binomial Demand Distributions
(Variance/Mean 3) Controlled with Statistical Information from
a 24—Period Demand History , with Revision Every 24 Periods ,
Using Regression Estimates of Demand Means and Variances .

Table P1 Sources of Total Cost P1

P3 Sources of Aggregate Period—End Inventory P2

P4 Sources of Aggregate Backlog Cost P3

P5 Sources of Aggregate Replenishment Cost P4

P6 Backlog Frequency PS

P7 Weighted Proportion of Demand Backlogged P6

P8 Replenishment Frequency P7

P15 So5trces of Total Cost (7~ Excess Over DP) P8

P16 Sources of Aggregate Period--End Inventory (% Excess
Over DP) P9

P17 Sources of Aggregate Backlog Cost (% Excess Over DP) PlO

P18 Sources of Aggregate Replenishment Cost (% Excess Over DP) P11

P19 Backlog Frequency (% Excess Over DP) P12

P20 Weighted Proportion cf Demand Backlogged (% Excess
Over DP) P13

P21 Replenishment Frequency (% Excess Over DP) P14

Note: For corresponding data in MacCormick (1974), see the table
of the same :umber in his Appendices K and L.
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Appendix Q -

Multi—item Forecasts for the (24)24) Statistical Power Approximation

Model II
Forecasting Properties of Inventory System of 16 Items with
Negative Binomial Demand Distributions (Variance/Mean = 3)
Controlled with Statistical Information , Revision Taking Place
Every 24 Periods Using a 24—Period Demand History and Regression
Estimates of Demand Means and Variances. Forecasts Made at
Each Revision Using a 24—Period Demand History .

Table Ql Sources of Forecast of Total Cost Qi

Q2 Sources of Forecast of Aggregate Period—End Inven to ry  Q2

Q3 Sources of Forecast of Aggrega te  Backlog Cost Q3

Q4 Sources of Forecast of Aggregate Rep lenishment Cos t Q4

Q5 Forecast of Backlog Frequency Q5

Q6 Forecast of Weighted Propor t ion  of Demand Backlogged Q6

Q7 Forecast of Replenishment Frequency Q7

Q8 Sources of Variance of Forecast of Total Cost Q8

Q9 Sources of S.D. of Forecast of Total Cost Q9

QlO Sources of S.D. of Forecast of Aggregate
Period—End Inventory Q1O

Qll Sources of S.D. of Forecast of Aggregate Backlog Cost Qil

Q12 Sources of S.D. of Forecast of Aggregate
Rep lenishment Cost Q12

Q13 S.D. of Forecast of Backlog Frequency Q13

Q14 Sources of Total Cost (% Underestimate of Actual by
Forecast) Q14

Ql5 Sources of Aggregate Period—End Inventory (% Underestimate
of Actual by Forecast) Q15

Q16 Sources of Aggregate Backlog Cost (% Underesti itate of
Actual by Forecast) - Q16

Ql7 Sources of Aggregate Rep lenishment Cost (% Underestimate
of Actua l  by Forecast )  Ql7

Q18 Backlog Frequency (% Underestimate of Actual by Forecast) Q18

Q19 Weigh ted Proportion of Demand Backlogged (% U n d e r e s t i m a t e
of Actual by Forecast) Q19

Q20 Replenishment Frequency (% Underestimate of Actual by
Forecast) Q20

Note: The corresponding appendices in ?-IacCormlck (1974), are h is
Appendices T and U. 

-5 __
55~~• )4 S

-- -----— — ___ - -5.—- - - 
—- __h_ 

-- —-



F- —5’-— — — — —5-— -~~~~~~~~~~~~ 
_ _ _ _ _ _ _ _ _ _  —- ---- _ _ _

Qi

(N
SQ I
— 50

its
-4
54
5) 50

(11
5 -  (5 4-

0
55-4
0)
‘Si
0.

4-
(‘4

5.
0)
0
5-.
4-11
H
4-

4- — 50 4-
05 / I  15) .
4-4 5) 5) 4- N — 0
U ) U  ( - -I  U) ‘.4 55)

(/) H Z  4--s
3-55. > 5 4  C’So ~~~(--4 54 0) — 50
5—4 (514 6-1 (‘4 - S I
(-4 .4 s—i N 0 N
0 s-i >  4- (N N
(5 0
55-4 010
.4 5-i Z
H 4 - 4
5/) 0
5— S 0 5/)
5) 4-

.4
5.77 4-4

4- (53- 5) 5’)
.5 0 0 —

4-4 5) U 4- 0’ 0) — U) 4-
9 ) 4 -  S—S 4- 5 I S S

O $~~ 54 s-i — ‘4 4- N (‘4 ‘0 50
= 5) 54 U U) N 5- (N (‘5

5.-) 5) 5--s —
‘5.-

.5 0 ( 3-  0 —
C - (  0 (--5 3--S 0 — 4- N
4- I—4 Cs- (--4 N S I I 5
o ~~ 0 15. 1.. 5’) ~o 0% sQ .- 5-
— s-V’ 5) — -? — (‘4 (‘4 (N
(-S H 0. 5/) U
- C 3 - 5 4  I 551 VI

4- 5-4 5)
4- - i  ( N - 5  00’ 4 (s) 5) (4
-‘( 5  .5 ’-4 0

~) “ ‘ 0  6 ’  0
s--S .4~~~) 4 - S I  C’)

~) 4 - 5 - I
‘.4 55-4 —
7, 9 ) 4 -  4-

(5 0 I--S 50 Sn (5) 0% 0’ 0) 0’ — 50 4- —
-~~ 5—I 0’ 5 I 5 5 S S I I S

(- 4  • U) U 0% 0 U) U) 50 — ( .  N 5’) 54) 4- I’—
H U) U) ‘s, ‘0 N t5~) (N ~“5 (‘1 5- ‘ — ‘
~~ 0 4-’) —

0 0 )  1-’
-1 —4 0 0 N (5) 0% 0 (‘5 (N 0 5) N 5-

5~ (51 5-3 50 0 4- 5 I I I S 5 5
55) 5)) 5.5- s 0’ ‘0 N 0% 0 N (N 50 (5 50

• 0. N U (5) 5~ (N ‘~ (N 5- (‘4 —
H ~~ 

5’5~)
4-s.

4
— U)

55.0
4-.. (r
o II

4 5)
7: .I 6-i
553 4 - •
5-’ IS_S (I)
‘1) C) 5.
5. — (5)
-~i ,: —

55- 4-
— 0 Cs-I 5-4 5-4

4-I’ 1- 5 55 — -.
4 - ’  7 I--I U LI
U) C-si 54 50 ‘0 4- . N 4- ‘.. (‘4 4- ‘._ (N 4- (N 4-
.5 5• 5-1 — (5 — 55) ~~ — ~C) ) 5’) ‘0

54 5) >4 >4
151 ‘5 5) H H
.4 5) s—i Cs. IS.
o — —4-5. 5 U -- 0

-5
6-)

5_I 5)
_, 5 4
54 5-4 N s--S 4-
.5 (5
5) -4
45 5)
o s—i



S ~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Q2

a
‘0 5
5- 50

4- U)
-4

5) 0
50 5 5

U) (‘1
(5 4-
0
I—I
.4
15)
0.

4-
(—I

5.
‘5-
0
I-.
5’)
H
4-

5-
4- 5 U) 4- —
0 5/) — 01 5 I
5-4 5) 50 4-: 4- 5’) (‘1 .-
U1U I--S U) (“4 5-

(I) 1-4 4- 1-.
4- 45- 54 II 4-55
0 54 5-4 (-4 54 U) U) 05
5—4 .4.4 (II 5) (“4 s I S
5--. 54 55. 0 s-i ‘0 0% 50
0 s-i >  (0 U 4- I- (N
CO 0 0
55-4 5.51 0 4-4 .si
5/_S 5-5 4- 4- 54
(-I 7 . 5 4  55-i 4-—S
U) 0 45 0
I- -I 05/) 4- 5-5
(5 4- H

- . 5 4  154
5) 55.5 14 53- 0
0 15)5)  4- 5

-S 0 >4 5-4
5: H (5 I 4- 4- tI) 0 1) ‘0 0’
—‘S Vi Z (5 (ii 5-4 4- s 5 5 5 5
5) (—I 54 0 0 ~~ ‘0 (‘5 N (5 5-’ N

= 5 )  55-4 (4 U U) (‘1 (5) (‘1 (‘5
s_I 55) ‘4 151 ‘.~
.5 0( 5  >i 0. -s
H 0 0. 3-4 tO 0 51) 50 N
,: ‘ 4 5 - .  H Cl . . s .
—
~ 

_s-: o ‘-‘ (5. ‘.5’S 5_ __ ‘:‘ N ~~ ‘5-’
>5. 4-5- (~5 “.5 

‘6- (N (N ~N (‘1
H C-S ~1,U) —~ U
5) ‘- -4 I •-s-1 0

- - - 4- (-S 151
- - - _4 s-_) ‘._-4-5 ~)3-
~D ~.-s-, ,-~ 4-_,

5-4 5) s4 H ‘~~c1~I 4 - - O  5-. —4
s-—I .c s 5’.’ 5))
(5 5) ;~~ >) 15.

‘-
~ 

‘-I 0 -~
~-4 z C/I 4- 4-

(5 0 U) H 05 4- 4- (N ~
s. 54) 45 50 4- ,s. 0-

~~ I— S ..-1 ~~ 0% 5 5 5 5 5 5 . . S 5

C . • C’) 0 0 si ’ s— 0 — SI-) 50 5-~ N IA ~~ :0 0
(--4 C/_I U) (4 5

-” N 5- 4- (‘_5 S~5) (5) (‘5-5 5- ~~ — (‘-S
:z 5 ) 5 )

0.4 0
U) I -4 4-,~ 5/) (5 5— IA ‘-0 (5) 0% 0 ~~

- 5- (‘-1 o 0%
7: 0) 551 ‘—‘1 0 4- 5 5 ~ ~ 5 5

4-53- -Si CS_S . ~~~ 50 5- ‘0 (-5 4- 55) U) ‘0 N N N
4- 5 0. (N U (‘4 — — 5- 5_ 5_ 5—

s--S 0 5))
~-~~~55) 4-

‘O (‘4 55-f
5-- 5))

55-s 5)
5-. (-4
0 5-1 II

5.
6--s 4-51
5. 5-•
- -S (-s~C U)
5~ 5. (3- 3--’
55_5 —- - S_I )
5_4 7: —•

5’-. 7 4-
I 0 4--) ( - 4  ‘-4

Sf _I I~s 5) — —
4 - s -.5- (-—5 0 U
UI 1-.) 5_c 50 ‘0 H (‘S -1 ‘\ ‘N 4- (N 4 ‘4 4-
.5 H ‘-1 ~~ 4-4 — C) ‘0 — 5’) 50 ~ 1 S S
U 54 5) _4 5.-S 55-c
CS: C_. 5-1 1-4 S—I
14 - 4--i s-i 6-, 4-s.
0 .4 - — —Cs-. ‘.5 4-55, 0

4-,
s4

151
S-i 5)
_ 1 5 4
.4 4-—• 5_I “-I 4-
.4 (5
4-4 554
4 5)
0 s--i

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —.4-----—--— - ---- ---------———-- - - ---‘--— — -—--- ----- - -----—--—--- —-S--~---—-- - ~~ ~~~~ I-.~1



- 

~~~~ 

- 

~~~~~~~~ 

---  -- ------ -5--- ——---5-— -—-I -— - — -—--~~-s- - — - ---- -5----- - - - -‘5_~~~~~~ - -- -~ ~ 
(— - --_ -5---- —_---—‘-~~ - —5--— - — —-5——~~ . —-P-.— ~~~~~~~~~~~~~~~~~ ~ ~~~~~ 

- - -

Q3

5-
‘0 5
— 50

4- (1)
S

5 ,
C N

50 I
U) —
(5 4-
0
5-4
5.4 - -
Is-s
Ii’

4-
(‘54

54
‘4
0
I-I
VS
55-4
4-

5’,

4- 5 ~Q “‘5 4-
0 5/) a 15) 5 5 5
H 5) 5- 5) 4- 5- I- 0
(I)U H U) 5~-l 65)

U) 5-4 4- I-s
4-, ‘.,s- 54 (I (5
0 iH  5—I 4- ‘0 50
I-f ‘4 0)  (Ij) Ø~ (N S I S
ES. •54 0 s--i 50 0 N
5) •-1 4~ 0 4- (‘4 N
(5 0
H 4 - 4 0  s-i
.4 H Z  4-4 .4
(-4 4 - 5 4  U) (-5
VI 0 0 0
H ~)V) 4-~

) (-1
(5 4-

- - . 5  (5 (5.
(5 > 5 4-  0 0
4- ~-s~~i: ~—l
54 0 554- 5-. —
25 4-5 4-3- 0 4- 4- 0 Uj ’S ‘Q 50 (N
4--) 4-1) 4- .5 4-si H 4- 5 5 5 5 5

5) H 54 (5 4-) — -4:5 U) N N ‘0 I~0
4 - 5 5  .4 U U) (‘4 (5) (~1 (‘4

s-i ~i 55) 5) “s
54 4 - 3 - 0  (-5 0-s —
H 0 -4 ,-4 0 “S N ‘0 4-
7: s-I S. 0 5-4 (‘5 5 5 5 5 I

2 V.0 3-4 ~~~~~ 5- ‘~2 0’
~~~~~~-

‘-4 5-4 ~~~~U) 
‘
4-; U ~ 

5

‘.0 5-4 1 1 5 )  (~)
4- 4--S .5-S

4- s-i ( ‘4 5 40~ ~~~ -A.1 7:
(—4 5) 5 4H  0

0) (sQ H
‘—5 5 5 4 7 :  0 5 /)  Cl) -

s_(5 ~~ 4 - 1 5) 54
c~ Cs: I—I (~) —

E—i -
~
“. U) 4 -  (4 4-

5) 0 5) 5-4 N ‘0 •~ 
N 0 (5 C’S U) (‘5 5’) N

= H 0 ~~ a~ - I I I • S S S I S S

4- 5 • U) U) U cj’ •~i) 0% ‘~0 65) (‘4 0 4- sI) 50 II) ‘sO
—4 5)) 9) ‘_5

__ 
N — I— 5- ‘~ •~

~‘ O S .  —
0 01 5-5

U) S-I C~) 5) ‘.5~5 5- (‘5 54 uj ’S (N I— 5— ~0 0 s-fl
7—. 5.I__ ‘5.1 C~’9 0 4- 5 5 I I ~ I 5 5 5 5 5
55_i 5-3- 54 5 — 4- (N (N 4- 0” 4- 0 4 50 50 5-
4- 5 (_5. ‘0 4-~l N (5) 4- 5- 5- 5- 4- 5- ‘ (‘1
H ~~ N

4- 5555
‘4 (‘4 5-4
— U)

4- 
>~~5)

5; ~
, -5.

4. 77
Is_S 54 6-5.
Is. 4- 4
4-’ 4- U)
U) ~

_) 55-.
55. s15 U)
5_I

_
I S — —

~S3- 4- 4-
S 0 15) ( - 4  55 -5

U~) U~s I: 5— —6-s —I. H 5,1
U3- ~“ 54 50 ‘0 H (‘4 4- “~ (N 4- 5-’ 

(__4 4- (‘4 4-
—4 4--s 5) — 5) — —-5 -9 5— 5’, ‘0 5- 4
U .

~ 5) .5 3--S >4
S. (3- 5) H 55-4
5)5 4--) s-.1 6-~ (s-s
0 - r’_S I-.
4-., S_, - 4-_I

s--i 5)
5—i (-4
54 6-4 (N (‘4 4- -t
.4 (5
:4 .4
45 ‘I
0 s--i

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- - -

~~~~~

- 
_

_ 5

_ _



r-- -5—5-5--- 

~~~
___ _ —

~
-T--- —

~~
--- --‘-- - s

~~~

—---s-s--5--- 
~
—

~
-=

~~~
-- 
~ i~~: ~~~~~~~~~~~~~~~~~~~~~~

—‘-- — 
- 

-
—- 

-5- --

Q4

4-
‘0 5
5- 5-5

7_ U)
.4
‘Si S
5) ‘0

50 S
Cl) I-
(5 4-
0 5

S-I
15- 54-)
0.

4-
(N

5.
p_S
0
I-s
U)
H
4-

4-
4- 5 (53 -4) ‘4-0 U )  cc 54 . - 5
(-1 ~~ 

(~‘l 1-S 4- 0% - D 509 )0  H 4- (‘4 (N
U) H4 -  F-’
4-_ 454- II (5
0 5 ) H  H 54 N 0 N
5—4 ‘40. 4-~I, ‘Si N S S S

4--. .5 0 ‘-1 0 0’S
5) s--i 55. 1-4 0 U) (N N
(5 0 C,-)
H p _ S O  o s-.1
(-5- 4-5 4 -  U -4
5—s 554.5 H
U) 0 (-4 0
5—’ ( i v)  7~ 4--.
(5 —

~ ~ 1
5 . 5 4  7: 15-S

(5 ~ s 6-) 4- 0
4- 5.4 3_’. C-I)
-4- 0 H (-4
s: F-( (5 4- 4- 7- (N a’ N ~ N
(51 5)1 ~~ 55.1 >4 :—4 4- 5 5 5 5 5
(3- (—5 -C s-.) (~) ‘-~ ‘-0 0 4 5.’) 0 0%

4- 5) 0. ‘~. 5~) ‘0 (N ~~( 55) (N
54 _4 •4 5_S ‘•5,
.5 (‘S C )  .

~ 
C
~~55-5 0 55-5 50 N (N (‘1 ‘0

s: S-I !.. (s) (—I (‘I S s . 5

5-, “- C- 4--s 4-5~ ~
_ ‘. -:-- ~~ —j ~~ 5-;-’

4- 5/; .5 —5 5~1 
•— (“4 (~‘-4 5—

55-4 55-4 ( 5 . U )  -_, U
) )H  1 5 $  4-,)

~~~H
‘5- 4 , i ( ‘4 5 4  ~~0’ >-~~~~ ~~ (5

5 4  (5 —4- 5-1 ~~C., 
~~~~~~ C s

s—I . - S s~: 5 5 5 ) )  (s-I~__(5 0 7 - 5 )  0
c~ ~~ H —

E-~ ~
4- U ) 5’s-- U) 4-

5) 0 155. H N N . (‘5 ‘sO 50 0’ s s N 50

= 5-4 0 ~~ 0’ I S S 5 I S 5 5 . S 5
H - U) £5- U 0’ 0’ 0 0% U) 4- 0% Q’S 0 IA 0’- -I 5.5) 5/) 5) ‘5__ _ 0~ (~-4 (N (N SN I— (‘4 I— I—
—55 5) 4-’.1 0 —

0 5 ) ,  U) 4--’
‘I) 55-4 ‘S 5) (5-5 Q~ ~ 

(I) 50 5— (N 5-4 553 0’ 0%p~: 0—_ I _ g 5~’1 0 4- 5 s . . .
4-’ “-1 C-~ S ~~ 0 0 a’S ~) 

~~ 0 0 0 ~~ 0~H 0. 0’ 0 t(’ (‘-4 (‘1 s--I (N (N 55) s-. 5— 5-
H ‘-5 0

:1- 4- (‘4
‘0 IN S--S
— vs

5. 5.:,
f_-s (~
0 ~si It

>
s: 5/, ~5~5

—5 5-.
4 --s ‘C Si)

~1 ‘ )  3--S
>5 5,) ‘1)
-f _s s-: —•Is -s  :_ 4-,

S 5) ‘l (-S  5—I
‘1) Cs-s 5) — —4--. 4- i—I U C)
‘Is : _‘5. 4-) ‘_o F ‘ I~4 4- ‘5-s (‘S 4- “-~ ~—S 4- t~’-J_5: 5 5 4-54 5-- C S _. 5- -0 ~~ 5- ‘0 ‘—5 ~OU 5-S r .C 3--S 554
C’3 S~ 6--’. S—S I—S
4-f. 5.51 s—i 55. Is.
I) (5- — - —
(5. t_, U U

0
.5

4-4
s-I 5)
S—i 15
.4 4 - ,  “-4 ‘_-S 4- 4-
-4 5_S
Al s-S
4 (‘4
0 s-i

L ‘ ~~~~~~~~ 5-sL

~~~~~ _s ~~~~~~~~~~~~~~~~~~~~~~~~~ —_ —-- --5— -— —-—- — -5- --- —5— —------- — —__ S__ _
~~~

_sS 
~~~~~~~~~~~~~ . ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~



-——
~~
— - 5 —----- - - -

~~~~~~~~~
—-

~~~~~~~~~~~ --- - -~~~—---—

Q5

In

- 0
‘so 3-
5- 0

~~ a
554

~~ 5.5
~~

‘I
US ~~ 0
(5 .
0 0
I-I
0)
6-I
Os

4-
(54

Is.

0
5-4
(I)
-4
4- 0% 4- 4-

‘0 50 U)
4- 0% 0’ Q~0 5 /)  5) 4- 0 0 0
H 5 4  5) 5 5 5
9 ) 0  I-f 0 0 0

5-’ H Z  4--.
~~ 4 - 5 4  (5 0’ N N
~D 5) 55-4 .54 N 50 N

t -I 4-0 54 54 4-5 0) 05
4--s s4 —4 (N 0 0 0
5) s-)4 S S I
(5 0 0 0 0
-4 ( 5- 0
5.5- (-. 4-
5--I 4- s-S
U) 0
5-4 Ut’)
(5 4-

5. _c
~~ 5 5 - 4 5 )
4-- 0 ) 5 )
Sc 0 )-~ 5- 55’S 0) N U) —
5) (-5 0 U 4- 0 0 0’ 0 0
(4 (1) 4- 4- 5-4 4- 0 0 0% 0 0
(5 5-4 54 4- — ‘0 — 5~~ 0 5-

4 - 5 )  ~~ U s S I S S
5-I Is_S 4-, ‘.s~ 0 0 0 0 0
54 00 5-) —
i-S 0 0) 54 U) N 5) d~ N
5) H S .  Is. H 4~ s-I) 55) 54) 5-
0 ‘5-0 6-. 5’ 0’ 0% 0’ 05 4-s
4- ~~ 0 ~~ ~~) 0 C’ CS 0 0
5—S I---; 0 . 5) )  Q (__ 3- 5 I S S 5
ID H I 5) s—I 0 0 0 0 0

5-_ (-4 77
Lr’S Csl s-i r’4’4 U
0’ ~~~~~~ ~~ ‘54

5-4 (5 .54H (5
5) (-‘0 4--
-5 5 5 4 5 )  0 ’ 1 1  -
_0 -

~: z 5) 5.4- (Q 0% 50 N .4’ — 0’ 50 0- U)
c~ -s.1 5-4 — (4) 4- Il) U) 5-~ 4- ‘0 4- ‘0 C) SI)

E-~ 
4- ~~ 4- 4- 0% 0 0 0 0 0 0 0 0 (3- 5) 0

~~ 0 H 0% 0 0 0 0 0 0 0 0 0 C) 0
4- 5—I ~~~ S S S S S 5 5 S S S S

p 5-’ 5- 5)) U 0 0 0 0 0 0 0 0 C- 0 0
‘-I 1115/) •55~
4- (5 6-’. _ ‘0 0 5- 0 . N U) 50 5- 4) N

0 £4 5-4 0% N N 0 4-’ 5-~ 4- (4) 4’ 5- 4-
U) H 0 ~~ 50 0% 50 0’ 50 50 C” 50 05 50 3-
r .4 554 0 4- 5- ‘ ‘ 5-

~_I 151 0) — . . S S S S S S 5 5

t-’ 0. t__) 0 0 0 0 0 0 0 0 0 0 (5
H CD

4 - 3 - I
‘C- ( NH
— VS

)-. CD 4-
CS. ‘4 N
0 4- 0)

4- 0
I: 6-_I S
:5_S 0
‘--5 6-I
4-— (5
5-. -.5 IS
_ ) 5) 5) — —

5) 4- 4-
I 1-• 6-: I—S I—I
U) U) 5) — I-

4-— 3-5 4- I—S U U
CI) U) -C 50 ‘0 (-4 (‘4 4- ‘•~ 

(N 4- “5 N 4- (‘4 4-
4- 6-) — i,J _ 55% SQ — 5-S ‘0 ~ S ‘C
U ‘4 5) .4 5-1 77
CS_S 0 54 H I-I
.5- Cs_S s-i 6-~ 6-s
0 . 5- —
(5. 6-) . U U

I-.
-4
(D M
6-) 5)
4- H
5,) 5-4 (‘-I “4 ~~ 4-
4-3 (5
.4 ‘54

6-1
s-I 5_i

S 5_i
: ‘-I

01
5)
4

0

Ii _5 
~~ 55” s.~ S

~~~~~~~_ _ _ ____ 4 — ---5’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -- —I-— ~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ —- -----—--- ———- ‘--- ‘—-



r— ~~~~~~~~~ 
- — - ——--s--==- 5:~ ~~~

5- ‘~~~~~~~~~~~~~~~~~~~~~~~5~~~~’s- -

4--
‘0

‘0 0
5- 0

z 0
.4
54 N
5) 05

a
VS 50 0
(5 S
0 0
55-4
.4
54
Os

4-
N

3--.
‘4
0
I.
Cl)
55-4
5) 0 50 0

50 0% N
4- 1-;3- 0 0
05)) 4-) 4- 0 0 0
H 5 . 4  5) I I I

v~~U H 0 0 0
5)) 5-1 4- H
4- 45 _S (5 5.’) IA ~~0 M~~-4 .4 N 0’ sQ
H 1401  6-1 0 0 0
(-4 -54 (5 54 (‘4 0 0 0
5) s—i > ‘SI 5 I S
(5 0 CD a 0 0
s-I 4-4(5 4-55
4- S-’ 4- 0
F-’ 4 - 5 4  .1
U) 0 77
H 0 (1) 0
(5 4- --S

.5.4 (5
(5 555~~4-51
4- ‘4 5 :  (5
-54 0 4- — Sn 4- ~fl 55) N
5) H O  -4 4- 50 0 I -  50 50
4-si U) 4- 5) H 4- 0 ‘ 0 0 0
(5 5-4 .54 54 5— 50 0 0 0 0 0

4 - 5 )  (5 U S S S • S
5-3 4-si ‘5. 0 0 0 0 0
--S (5(5 S. —
H 0 0 “~ 0’ 4-’ C~’ N (‘4
5) 5-4 5. H ‘0 50 U) SQ N
0 ‘4 0 4- 4s. N 0 0 0 0 0
4- 5) 5) .- 5- 0 0 0 0 0

~~~-4 5” •_5) (4 0 5 5 I S S
(5 s—S I 4-si 1—s C. 0 0 0 0

‘50 4 - ( -~’ 5-3-
0’ ‘

~~~~-) -s-’~~ -4 0
5-5 5-) 5) 0.

a) (-S O s 5 4 S - I  (5
‘—5 ‘- s0  (S (-5-

5 45 )  0 4-!) Os
_(5 CD 4- 54 5- ‘5) 0% N 4-5 N 4- 50 ‘0 N (N

CD 
~~ ~~ (5 — (N (N 5- (‘4 5- 5- (N — (N 5- (‘5E-s ~ ~ ~~ I,) 4- 0’ Cs 0 0 0 4-) 0 0 0 0 0 C)

5) 0 H 5-4 0’ 0 0 0 0 0 0 0 (5 0 0 0
4- H 4- ~~ . I 5 I S I S S S S

I-. — U) ~4- U 0 0 0 0 0 0 0 0 C’ 0 0
(-4 9)9) (—4 5

”
:6- (5 54 5-; — U) 4- U) 0 0’ ‘0 5- I 0’ —

0 0) ~~ 4--• N ~~
- sf5 50 ‘0 U) 0% 50 N 5- (5

Cl) H CD 5) 4- 0’ (‘1 5- IA 5- IA (‘4 4- 4- N
5) (5- 51 0 4- I- ~~ ~~ 5— 5— — 5- — I- ~~
C,) 55,3- 0) — . . S I S S ~ S S S

F-’ Os U 0 C’ 5) 0 0 0 0 0 0 0 0
(--S (55

0 - 4-
-0 rsI H
5- U)

5.5 5) N
6-. 14 N
0 5-3 0

4 0
s: r~’
‘•: 0
- -. c-_S
—5 (5
5- ‘54 II 5

- 5 - 7: 5) — —
77 4- 4-

- 4--S 6-4 H H
c

_: U) 5) — —
4 -- 3-55 4-~ 5-4 (~I U
‘5) U) -54 54- ‘0 4—s N 4- 5’5 —( 0- “• 5-’1 4- ‘5’4 0-
~~ 1_S 5- I~( _ 5” ‘so _ ‘~~ 0 -‘-5 ‘0
S_I 54 5) 54 S-S 554
4-.- (~) It’ 5-4 S—S
o _ ss. S_i (-s~S
C-; •- —
I- 54 U U

S-S
-_, 6-)
4-5) 5)
-4 5-4
_ 55 55~S (‘S ~N 4- 0-
5.,, (5
.4 .4

15)
54 S_-i
s-i
.4
0)
‘4
4
0

~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~



p 4_ 
- -  -- --- -s- ’- —-5— .---- - —‘-.5-— ----- - ‘— Tl ‘ 

~~~~~~~~~~~~~~~~ 
- —5—’ 

- - - 

~~~~~~~~~~~~~~~~~~~~~~~ - 
-
~ 

- 5=:-- - - ~~~~~~~~~~~~~~~

Q7

U)
5.-,

‘0 (.5
I- 5.5

~ 0
‘.4
N 0
~~ 50

5-
IS) 50 N
(5 5
0 0
H
‘4
4-I
5-.

4-
55~4

5-s
0)
0
5-4
U,
H
= ‘so 0 N

— In 50
~~ ‘0 5’) N
0(4 54 4- “‘4 (‘.l 5-
H 5 4  5) I S S
5)10 554 0 0 0

(I) ~s-4 Z  I-s
4- 4 s 5 4  (5 0’ ~~ 50
0 5 4 H  s4 0% 50
55-I 0 ) 5 0  54 50 4- 5-
c-S .4 S_i (N (“I S•sS 5-
5) _i~~~ 5 5 I
(5 0 0 0 0
H ‘40
‘4 5 - 5 4 -
5-4 2 - 4
U, 0
5-4 0
a

5 . 5 4  5.
(5 5.01 U
4- 015) 4-
.4 0 54 — 0 I.- (~‘I 0% 0
5) (-4 (5 ~~ 4- 50 55) 50 50 (5)
Cs) 5 ) 5 4-  0 ‘-4 4- 4- 0 50 4- 4-
(5 554 .4 6-3 ~~ 50 (‘4 N N N (‘4

4 - 5 )  0) (5_S S • 5 I S
5_i 54 5-, •5’s 0 0 0 0 0
-54 00 —
‘-4 0 (4 3-4 ‘-0 ‘.5 0’ 0 (5)
5) H 4-~ 4- H Sn (‘4 50 ‘S
0 0 ) C 4  54 055 N N N N SI) N
4- 5-1 5) ~~ 5- ‘-5 N ‘5) 5- 5.5
‘SH  0.4-i) 4- (5) 5 5 5 5 5
5 0_ S  I 5 )  (#1 0 0 0 0 0

45 5.4 H
(5-, 

~~~~~ ~~~~~ 4-
0” 4 s 5 )  5) 6)

S--S C) 5 4 5 4  s-I
~4 (-‘ 0 4--’ Os

5.-S .4 5 )  C D t ’ )  5-I
so 4-~ 4- 54 0) 5- N 4- 0’ 5 4  5- 50 N s- 50 0
c~ 6-3- H — 4- 50 — N 0 55) 0- 50 N N (‘4

E-~ 
4- U) 5) 4- 0% 50 ‘.5 55) 50 50 N 4- N 4- .- 4-

~ 0 H 0’ (‘4 (‘5 55) N (“I 5- N 5- N 5- IN
4- H ~~ 

S S S S S S I S 5 I S

I—s I 11) U 0 0 0 0 0 0 0 0 0 0 0
5~4 (Fl U)
4- (5 5) — U) 4- N 0 ‘ 0 ‘ (N N N 4-

0 0) 5-5 N 0’ U) N 5-’ 50 N 5- 0 (‘4 5-

C;) H U (5 50 5- 5- 0’ 50 N 4- 5’) U) (N 4-
5) 1>4 54 0 4- (“4 (N 5- (“1 ~ 5- ‘1 5- 

~~ 5- (‘5

:5-: 5 ) 5 0  — . S S I S • S S I S

F-. 5-s U 0 0 0 0 0 0 0 0 0 C) (5

I-f
4- 4-

- N I-S
— U)

5 4 ( 5  50
6-. 0) U)

t 0 4- ‘4
4 N

5) 6-) 5
55: 0
I ’  55)
Si) (5
‘5- 54 IS

L C-’) 4’. 5) — —r 6) 4- 4-r — 5—5 6-) 54 ‘4
-
~~ 

U) r — —
5 -  3-. 4- I-S 0 U

5- U_ _ U~ ~~
• 4- ‘C 5 5  N 4- ‘5’ (54 4- ‘5_. (N 5- (N

-C 6-) — ‘~ — 55) ‘Q _ 5- ‘0 ~~(

U 5-. 5) 54 554 >4

-5- ‘:‘ 54 H H
CI Is-s 5—S Cs-s 6-s
0 — —

S Is. 4- 0 U
4--.
54
4-55
54 5)
4- H
5, 5-s (

~4 ~‘I 4- 4-
CD (5
-4 ‘4

6)
,‘ S-_i

s-I
‘.4
0)
0)

~~

~~~~~~~~~~ —‘-I- - - - - - -~~~~~~—-~~---- - -~~~~- - ---- - ---— --5_ -
-- - - - - - -- - - - --- -—- -----

~~
-- 

_ _ _ _ _ _ _



- - - ~ --~~- ~ - --~~ .-- - —~~-~~~ -s---- ~~~~~ - -~ — -~~ -~~~~5- - - -~~-~~--

Q8

5’)

‘0 5
I- -0

5.& ‘0
5--S
6-i
5) U)

50 5
I,’) 55)
(5 ~5)

0
5-4
‘4
5-I: (-3-.

0-
(N

5.
‘4
0
5-.
U,
H
4-

4- 50 ‘4- 0%
05)) 4-5) I • S

5 1 6 -)  5) 0- 5— 5-— 55)
U ) 0  5—S ‘sO 5- 0-

U) S-I~ 4- I-s
4- ~‘- -54 (5
0 i1 S-4 .4 (N N U)
5—I 5~5-’4 4-si (N S 5 I

4 - a  .5 S--i 4-0 54) (N
S :55 .-1 5~ 5-5) 5- (N

a) 0
_4 .4 (5
- 5-. 1-4 4- 4-4
4 - ’  55_5. _-4 SI)
4-I) 0 0
‘-I 0~~ ) (~5
~~ 4-

5 5-4  5~)r (5 5.~~’s3 s-S
5.53- ~~~~~ 4--s
- 4 -  0 0 —
-s__S H ’-) C--S 4- 4-- -_0 N ‘~0 N
5--I Si~) Z  H 4- 5 5 5 I I
(5 H 54 15-5 — ‘0 (‘-1 N 4- 0

r 4- 5-; SD U 5’) 5— ~5) (N 5-
s—I 4-5_S

—C- ( 5 ( 5  55) —
I-I 0 U >4 ‘0 0- N ‘0 0
: H Is-, ~

_ H (‘i 5 . 5 5 5
c~ is. C~ S-s U. “ (‘5 -I) ~~ 0
-:, 

_
-3- H ~~

5- 4- 5- ‘5, 5-- (5)
5 4 5 - 4  C U) cr5. 0
5)3 - H  5 , )  s--S

~~ ~tH  45
‘iS—) -~9 . 5
>- 4-,) 5) 15.
~- S C ~l S~~ 54 0

~) ‘ - ~~_) 4 - 4
s—f - - S E  5.55 t~I~S U)
__(5 ___) ~~~S. 4-I

C~ 
- 1 H U —E—S -‘• (/3- 5.4 (-4 4-

5) 0 5) H 0’ 0 4- N N 5- 5- U) (N ‘sO 5-

5~~ S-S 0 -5- 0’ 5 5 I I S S S 5 ~ S S

1-’ ~ SI) U) 0 0% ‘sO 50 4-0 5- C—’S •~ U) 0- 0’ ‘0 ‘0
- - S U) U) ‘~. :0 SN U) 5- Sn 4- 4- — I- -(N s-I
:~ ( 5 4 -I —

‘ r 
04 -  1-5 

5—
S -Si I-I (55 5) ‘0 U) 0 ‘0 0 IA 4- -4- ‘0

S_: 18 (5~ a’ 0 4- S S S S S 5 • 5 5 5 5

5._ v M CO S ~~ 5’) U) 50 4- 0% ‘0 N (N t~’4 -t 4-
i ’  (5. IN U
I t  4-55 (5)

r1~~~ 4-
0 :‘S H 5-
5- U)

5.-S (5
C.. s 4
0 c-~ IS

45 7:
5 - 4-.: (‘3-

5-’ .5’ 55)
5. ‘/5. C) 55.

‘-
~ ~~ 

U)
- - 

C4 ~
- 75

— C) 55_s S—s S-S
---- C_ I 7: — 5-

;-‘ —~ -S U U
Si) 4-5) .5 ~~ ‘0 H (N -SI ~ ~-l 4- ‘-5s (N 0- ~‘4 4-
s~~ 4--4 S5I 5— i-_S ~~~ 5- -0 -. 5- -0 “ ~0
LI s-S I— s-S ~C >4
•s) (

~) C-_s S—S I—I
‘I_S ~4 S-I 15. 4-s.
0 “~‘ 

— 5-

15. c__ S LI U
(55
5-4

59
5-) 5)
S—I I - I
--S 5-4 55~ 55

~ ~5 4-
5’) 4-55
:5-I .54
4- (5)

0 5-)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



-
-

- - ---

~~~~~~~~~~

-

~~~~

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Q9

0’
50 5
— 0

4- (5)

.4
‘3-
5) 05

50 S
U) 5-

— 4-55 (‘4
0
H
‘4
6-)
Os

0~
(‘4

55-.
‘4
0
I-S
U)
55-4
4-

4- N 0
0 4-I) 5) 5 5 5
H5 - 1  5) 4- 0% sO II)
5/5 0 H N . (‘4

(I) H Z  H
4- 5 - 5 4  a
(_) 54 5-4 5-4 4- 0 0
H ‘4.4 5) N S S S

I--s —-S s-i 65) 5’) 50
5) .-i S- (N — 5-
(5 0
5-4 5 - 4 ( 5
.4 4--sZ
4--s 4- 54
U) 0 5-4
5—S e s/s U)
-S 5.5- 0

55~~4 ~~4-55 >.
_
~)

4- sss l: s-i
-S-S 0 -4 —
5— H ~~ s--S 4- -st a’ 5- ‘0 0
6-5 U) 5.._S ~~ I—I 4- 5 5 S S
C) H .5 1-4 5- sO N U) (N N 5-

4 - E  0 (N — (N 5— (‘4
5-4 15~ Cs-.
s-S ( 5 ( 5  0 —
5-’ 0 -4 — 5— I_ s_S 4-
.: H I s. S 5—I (‘4 5 5 . .
C ~~~C —~ 

Is. * -
~ ; Si) ‘— LI)

-~ sSi S 5- IN . (54 5- N
(—‘ ‘ -4  -‘-s U) U) U
_ : H  5 5_51

0” -t 55-s 4-s.
Cl 5- s--i ~-1 -s-S 0

> 54 z:
H( 5  s~~ H 5))
C— ~~ 4 - ’  15-I‘—I < E  (5 5)) (~4

5(5 ~~ Z-~~-) ~S_.c
~ ~~ ~~ 5) —Es-S 

~~ 
5-5)4- ~~ 4-4
5) 0 U) H (‘5 0 0% 0 U) 55) 51) 4- sO SI)

-C H 5- 0% 5 5 5 5 5 5 5 5 5 5 5

5-’ s C-I) U 0% U) 0 50 (N f~- 4- U) 4- ‘0 0’ 0’
‘ , U) Cs) •.-~ 5- (‘4 (N (N (N (N N I— 5- •~ 5-~

F ~z c)~~-~I —
0.4 (-4

U) S I )~55 5) 0’ OS N 4- N 5- fl 0’ 0’
,: ~~~~~ 0” 0 0- 5 5 5 S S S S I S S S
rs-~ ‘1 r5- 5 5- 5- 50 0 50 — U’ 0 5)1 U) N 50
5-s 0. 4-— 0 ~~ 5 5- 5-

1-I (55 S•)
4 - -..)

_0 (N (-~
5. 5— 4-,_)

h 55. :)
Cs. ‘(;
C C.) II

S 45
55 - c_i
2-5 4-5
- 5  5.S ; 5))
-5 t_3- 55-5-

~ 
•s-:

-“ 4- 4-
I ‘~) 55_) 5-5 —4

5- 
5-) ~‘s 5: 5— - 5-
5 5  -‘4 H 0 U

‘ 
Si) ~51 .4 50 -0 5-5 (N 0- 5’ IN 4- 5’ (N 0- (N
.54 5-S 15) 5- a — s-s ‘so — ~~ ‘0 5-
1_s S-S 5) 54 554 54
--SI 4 - )  6) I—S H
55- 551 ~-I Is. 15.
0 5-s 5- 

- 
5-

S 
—5 -55 U U

-‘55
5-4

6-i
S-i 5)
- 5 5-4
s-S 55-I N 5-’4 .5 4-
‘5) 4-55
5s

~ ‘4
S 3-. 6-)

0 s-i

k5~ 
~~~~~ ~~~~~~~~~ 

— -‘- - -_ !~ s-~ ,-- ,  ~~ -- ~~~~~ • ~ 
‘
~~~~~~6-S~~~~~~~& 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

-



- - -- - - ~~ --—--~~~~~~~~~ 

S 

Q1O

s—I
‘_o .
5- ‘0

5) 5-

—1
6-i
5) SI~S50 5-

51) 55)

a 5-

0
55-4
C-,)

: 7s4
“S

4-
(-4

5.

0
‘-I
U)
‘-4
4-

4- 50 ‘0 50
0 5)) 5-) I I I
I—4 ”s) 5) 0- ‘0 a N
(I)U >5 55—S 5— 5— .5-

U) ~~~~~ (5- 5-5
4- ;~~~s-S 0 (5
0 1 5 - 5 -4 I-S -SC 5— 4- 0
5-4 .4 I-s-S 4-4 151 SN S S I

H —C 59 s-i 55) 50 0
(5 S__ i > ~~ 5- I-

In o z
H ‘55(5 H
54
F-S ~5~~ 5-4 (5
‘/3- 0 4-
‘-4 0’ )  6-1
(5 4- I

s s s 4  (5
(5 S_-~~~~) 0
4- ,_ _ 5 )  H
-54 0 t5’ —
7: 4- 5 __S Is) 4- N IA (N ~~ US
A-) 5-’) 55~s C. 55—I 4- I S 5 5 5

(5 H -4 ~~ ‘0 0- 0% 5- 0’ 5-

~-; 5 )  6-1 U •— 5- 5-
__-l s4 (-S
s9 (:5 ( 5  —4 —
s--S 0 5~3- 55-S (N ‘-0 50 0- 0%
S-: I 4 4-5-j 4-i S—S N S I 5 5- 5

I~) s-(~ S~) 55- 4-55- I•) S/) as . is- 5-
5— :,; c_ S —-S I— 5— .5—

I—I H C~.’l (~55 U

0 4 3 - H  I ” i s-S
5—4 

‘0 ’ 1  (N .-St S.
> 55’ s: 0
I-S C - )  — -:
1-5 ) I s  S -

(—4 _ 5 4 5 )  ‘_) S i p  (5
SO 5~55 4 - 5 )  5

t~ 55) H U) —
E-4 z s~3 - 4 -  4-

(5 0 4-5. H 5-_S N 5) 0- U) 5- N 0’ ‘0 (N N
4- H 0 ~~ 

0’ I S S S S ~ S I S I S

I-, ‘ U) 0 0’ 0’ N U) N to 4- (~ 5 50 50 5— 0
55-4 c_I) U) U~) ~~ 

I— 5- 5— 5— .5-. 5— 5— 555
-I (~)55) C,) —

(5 (5_S C~) (-I
U) S I ~55 P-s ~~ IN ~O U) (‘I 0’ 0 (-4 0’ 0 5’)

7: 5-) ;.-) 4-, 5— 0 0- - 5 S 5 I S S 5 5 5

S 4-5’ 55) C-’) (5 5 5- N 0- 1) 0- IA U) I’) (N (5) 4- 4-
555 5 ~ U) 5—

5-4 4-, IN
4 - 4 -

0 ( NH
5- Ui

5.4-3-
15. 54
a ~) II

> 7:
L 7: cc 4-i)

S. 4--s

4--s C-’— U)
U) (_) 5~
55-s - (5~)F 5 ’) 7: — —

~r ~s; U: 4-
I 0 5.5, 554 H

4-5) 555 S__ 5- —
r s —5 I-S U LI
vs 1-) -5- (0 SQ F, (N 4- ~~ (N 4- ‘•‘• ‘4 4- ‘4 4-
s-S C-~5 55-I .— (~3- .5-. (5) sQ ~~ —5-) 50 -‘-5 ‘-0
U -54 r .54 >4 54
5.-. 5, 1,) H S-I
55:5 ~ (SI S-i 5-s 5 -
0 ‘4 - 5-

15, ;; U U

.4
5--)

s-i 5)
s-i I_ S
.4 4-4 (‘5 N sp 4-
01 (-55
Cs) .4
45 6-)
0 s-i

~~~~~~~~~~~~ - - -  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~



r’ - - - -

~~

- -

~~~~~

--

~~~~

- -5_-—-

~~

- 

~~~~~~~~~ 
‘

~ ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~

Qi’

‘5)
‘0 5
5- U)_

.5- (N

.4
01
5) 0

50
U)
a 5-

0
5-4
5-I
14
Os

0-
‘N

5-.
0)
a
5—I
(/S
I—S
4-

4- 5- ‘0 5’)
0 1/) hi S • I
H 6-) 5) 4- 55) 0 0

F I/S O H (‘S (N
F U) 1-5 4- 5-4

4- 45.4 4-55
0 6-3-H 55-S 4-5 0% N
H .450 01 (—4 I I S
(-4 54 5-4 5.4 50 5- 4-
(5 s-i~~~ 4-Il .5. 5- 5-

4- 0 0
H C4(~) U
55- 5-4 4-
5-5 4- s--S (~55
U) 0 0
I-I 0 5 5-S s-I
(55 4-

55 —I U
ci 5.5-I -4
-
‘5- 5 5- 5)  (5
s-i 5) -S.
s: 5-5 (5 4-si --.5- 0% ‘4 4- 0- 5’)
1.-) U)~~5- 4-—5 I—S 4- 5 5 5 5 5
(5 5-4 54 54 ‘~~ ‘0 — .5- 50 0- ‘0

4- 5: (3- U (N 5— 5— 5— 5—

s-i 7: 55)
.4 4-Sc)  54 —
H 0 (55 554 4- 50 5- ‘5) Is-I
5) I-4 Cs. (~55 H N . S S S S

0 ~~ 0 4 S~s 5- S—S •~) I’- S~’I ~-Q-5- ‘_ 5 5- -
__4 5- — 5- I-

‘--4 ’-4 0. 55) 6-. U

5-4 ~ , H  1 1  0
5-4 6) 5-4 (-1 .4 50~ >~~~ ;: (5

H Q  5 4 5 - 4  5
i_s 4 - 4~~ 4--’ 4-I fl)

—4 . 5 4 7 :  05 ) )
5(5 (3- 4 - 5 5 )  Cs.
(~ ‘4 H 0 —

i--S 4- (1) 4-s 4- 5
(5 0 (1) H 0 ‘0 0~ 0~ ~~ . 4- 50 ‘0 5- 5-

4- H 6-i ~— 0-s S S ~ • I S S S S • S
F-’ • 5)) U 0 0’ 54- 4- 5- N ~~ C’ 0 5 5- U) 51)
S—I U~) (II P_S •‘ss (N (N 5- (N 5 IN
4- (5 55-5. (5 — 

S
04- 0 (-4

I~f )  I—I ‘ 3- U) 5:. IA IA 5-) N Ii) 5- 50 0 50 4-s s
1_) 54 

S
-si 4-5-I 0 4- 5 5 . 5 5 I I S S S 5

C,) 6-: ‘5~ S 5- 0 ‘0 50 50 50 N N 4- 4- IA ‘-0
(- I Os -3- 0
I-I (~55 (N

-C I N H
5- U)

> 4(5
55. .4
0 ~~

5) ~i 4-4
7: (-4
C,  ~ (I)
(I) C_S 55.
55. 554 (1)
4-~

_) ‘: — —
C,) 4- 4-

55 C_ _S 5.si H I I
4-I, 6. 5) ‘5- 5-

4--s 4- H U LI
U, 0) -54 50 ‘0 5-. (N 4- ‘—, (N 4- ‘5— IN 0- (N
-4 (-5 4-4 I— 0 ~~ 5- ‘0 _ 55) 0 5—S 4-
c__S 54- 5) ‘4 54 5-c
(5_S ( 55  6-) 5—’ H
5_G 555 s-i S. 6-s
0 (5-. 5- 

- 
5-

55. (~ U U
4-55
S-S

14
S-_i 5)
S—I I- -S
—S 1-4 5-

~-4 N 4- 4-
ft. 0
151 54
45 •51
0 S-i

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~



r”-’ 

— -- - ---—5—— - - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

a’
‘_O I
5- 5-

4-
Sc
6-)
5) N

50 I
U, (5)
(5
0
I—I
0)
6-i
0.

4-
(N

55-.
‘4
0
4--s
Cd)
I—I
(5

4- N N ~Q
0 4-fl 4-4 5 5- 5

5-S M 5) 0- 4-5-5 (N N
V S U  H

U) H Z  I--I (-4
4- 45 5_4 U) (5
0 5 - 3 - H  (

~) .54 0% ‘0 0~
55-4 ‘4 .4 4-) (4 c_-I S 5- 5

C—S s--S s-i (5) C—i N - -

(5 .-i 45 1-4
(5 0 4-
H ( 4 (5 4-i
Cr. 4-5 4- 7:
F-’ 4 - s c  4-
U) 0 Ui
5—I 0 (/) H
4-55 4- 4-

.5.4 5)
(5 5-. 15i s-i
:5- C - 4 7 :  (5.
.4 0 4s)
5-

_
~ I, (5 s-s_S 4- s_n C~-S ‘~-S (—S (N

5 5-) U~) 4-4 H 4 5 • • I 5

c_S H 54 (53- ~~‘ ~0 4- ~~ (5) 15) (.55
4 - 5 )  4--• U

r
_ 

‘-5 6-) .4
.~ ( 5 ( 5  0 —
5-’ 0 55-1 >4 0’ 0 (‘4 5- 0

5, 
7: H I s .  ‘4 I - I (N I S S I S

0 4-4 0 0 9 - )  (N ‘N S’S (‘4 (‘-5
-
~ S-I ‘~55 5-

S I—S H 4~~U) 54 U
IrS H 1 4-si

(N 0- 4-4 I-I
5—4 ~5 ) S  INs-I 0
Os 45~~s) 5)

S - E Q  .54 5- S -
w r - - a 5-. 555

5-4 5-1 5) (3 - U i  S
:55 4-~~I5i U)

C~ 
I-- 5-4 —5

S I--S 
P
--S- U)4- 4-U 4-

(5 0 1) H 50 ‘0 N N ‘0 .- 4--I u~S 5) 4- (N
(5 H 5- CI I S S I 5 5 5 S I S 5

4--s s- U) (I) 0 0% (5) ‘N (N (N (‘4 N (~) — I—I 5— IN
I-S t~0 U)  6--)
5.-. (5 551 0 —

Q . 4  P_S 5-I
vs 55-I ‘~D 4--’ 4-) (0 ‘0 50 N N 5- ‘N U) 5- 4- 5-
,-: sz •-S3- ‘55 0- 0 1 I S S S S 5 I S S S

t-~ 4-4 (4 CI) S ~~ S5~S (‘—I 5-4 N (N (N ‘-_) I- N 5- (N
( S  0. 51) 0
‘ 5  (55

4- 4-
S.) (N I-I
5— (5)

> 4(5
Cl. (-I-.
0 6) 55 -

55 5)
1~ 4-s-i 15)
I I--I

5 ’  Su U,
5- -, s-s 55-S

55- -4 ‘I)

~ J 5: — —
(-5- 4- 4-

S 0 14 5-4
U) S-s 5) 5- 5-

( S  5-: fr-S U U
5/) 4-1 .4 50 ‘0 5-5 (N 4- ‘5-s IN 0- ‘5

’ N 4- r’J 4-
--S 5—S ‘5) 5- 4-I ~ _ Is)  U) s— 5- ~3- “

U —C 7: 54 554 54
15) (55 6-5 I—I H
54 6--) s-I S. 4-s.
0 4-4 

5— -5 S
5’. (55 0 U

4--,
s-S

— - -   14
s_i 5)
S-i (—4
4 1-4 “4 -S~4 ,t 4-
54 .55
4-si
45
0

h_~ - - s -~~~~~
-
~ _

~~_ _ __ __ _ __~~__~
_____ _ ___1_ 

~~~~~~ ~ -- _ _ _  

S



rr - 

~~

— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— -- -

~
--

Q13

45

‘0
- ‘0 ~~

4- 0
‘54
54 05
4- 5_-

15-4
U, 50 —
(5 5
0 0
H
0)
54
5-s

4-
N

6-5
0)

S 0
‘4
4-’)
H
4- -0 Os ‘0

SI) 5- Sd)

4- N Cs 50
0U i  6-I 4- 5- 0 0
H D i  5) 5 5 5-

S 4-5) 1) H 0 0 0
~: U) I-S4 - I-s

4- )~-- 5 4  (5 0’ 0 0~r 0 6-3-H ‘4 50 0’ 50
S_ H ‘44- 4-1 5- 50 N

4--S .4 s-i (‘-5 .- 0 0
(5 5_) > S I I
50 0 0 0 0
H 4 - a
.4 5-5 4-
H 4-Sc
U) 0
H Ut’)
(5 4- 5•

-.5-S U
(5 5-5 54 4-
4- ‘4 5)  01
Sc 0 (5 — 5- ‘0 OS 4 45
5) 5-. a cy ~~ Sn 4- .5- ‘0 0
6-3- ((5 4- 551 H 0 N 0% 50 50 05
(5 H .4 ‘4 5- 50 •5- 0 0 0 0

4 - 5 )  55 0 5 I ~ S I
S_-i 4-) 5.~ 0 0 0 0 0
—4 ( 5 ( 5  (_55 —
S-I 0 0 554 4- (N N N .-
5) P~I Css s-i H 0’ 50 (N 5- N
0 0)0 77 6-. (N .- 50 50 50 50
-54 54 5_S ~~ 

r~’ .- 0 0 0 0
‘4H O s U )  S-S U • S •

~~~ S-4 I 55i (5 0 0 0 0 0
4 - Hs—I 

~~~~~ ( 55 . 4  6-.0-S 4 5 - 4 -~ 5) 0
-4(5w S~s (5 F-s

s-I -545) (55 5/3- (5
5(5 (_, 4- f51 . •555 (5- 5_ 0 III 5$) C’ 4-s 4- 0 (N

c~ 6-~ H U) — 5- N 0 0 50 N 0 0% N 0’ 5

E-4 4- 4-’) 4- 4- 0’ 4~ 
(N 5.5 —5 N N 5- 5- (N 5- “4

(5 0 55-4 0’ 0 0 0 0 0 0 0 0 0 0 0
4- I—S 5- 5 . S I S S S S S S S

4--S • U) (~)  0 0 0 0 0 0 0 0 0 0 0
H S.) 5fl •55~
~~ (5 a, ~~ 4-( a_S ‘•4 — 55-) ‘--5 N r-I U) 0 4-5

0 ‘4 1-. N 4- (‘1 51) N ‘0 a’ 5- 5’) N
U) I—( ~3- ~~ ‘0 N .- — N 5- N N 50 50 50
5) 4- 6) 0 ~~ •— — 5- 5- 5- 5- 5- 0 0 0 0
_.1 6 - 3 - 4 -  5- 5 I S I I S I S I S

5-s Os Cs) 0 0 0 0 0 0 0 0 0 0 0
-5

4- 4-
‘0 (‘4 p4
5— U)

555 (5
sks ‘4 N
0 6-~ N

55
5) (4 I
_9 0
5--s ~~55) (5
5-s .54 II
UI .5- 5) — —

15 4- 4-
5- 5--S 01 I—I I-S

U) ~~ 5) 5— 5-

5-. 5- 4- (-4 U U
5s) ~5) 54 50 sQ H 55-sI 0- ‘5’ N ~~ 5’- (N 4- (N 4-
.54 55 — ‘-5 — -5 —0 — ~

5- ’ ‘.3- 55~5 ‘-0
U .4 1) —54 554 54
N 0 6-) I—I I—I
“5 6. S_-i C5~ IS_s
C 5— 5-

555 - 55, U U
4--s -
54
4-55 5)
~8 5)
_4 H
-_, 5-. N (54 45 4-
CD (55
.4 .4

54
.1 S--i
s-I
.4
0)
N
6-5
0

~~~~~~~~~ - - -- _~~~- - - ---~~~~~~-
_
~~~~-‘ -~~ - _ - - - - -- 

~~~~~~~~~~~~~ 
-‘-

~~~

-
‘ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _ _ _ _ _ _



r5
~

- -- - - —-- ------- - -

~~

- -

~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ —

Q14

‘0
‘0 5
5- 50

4-
.4
N
5) ‘0

50 5 —
UI as
a
0
H
I,)
14
(-is S

4-I_-I

5-•
(4
0
I—I
U,
H
4-
_
_ .) IN 0 ‘0
0”) 5551 5 5 5
H’ )  5) 4- 5— (‘5 0
5/) 0 H 5 5- 5-

((_5 s-s r. (-4
4- 15- I-c a
0 UiH s-S ‘0 0% 4-
H ( 4 5 4  0) ‘N I s
5—I 54 5-1 ‘0 s ‘0
(5 S_1 55•
(5 0
S-S ‘4 5 5 5
‘4 (-. 4-
( I  4-4 .-S
(I~S 0
I--S 0 5/) —
c-i -4-

- _ 5 - s-S ‘4
ci >. rsi 5-4 (5
4- .-,—- ‘

-
~ U) 4-s

SI 0 00
7: 4-_s s~55 U S-S 4- 5— 0 U) I4~) IS)_
--I 4-,)~ s4 H 0- 5 5 I S S
(5 5— S -4 s-i )5. ~~ ‘0 50 0% N IS, 0

; Z 7 :  5 40  0 5-
s-I ,)3- 5--S
--S ( ‘5 5 ( 5  0~~-i —I -S C~) ~-. 5-s 5-5 (5) 0 4-5 0
7: H I s - s .4 H (N I s s s

~~ ~~~Q 
~~~~~ ~ 

S.) 2 ° ~~ N SN

5—S I--S 5-)~~”) C-S 0
4 - H  I SS) U)U)

4 - 5 - 4  55) 4-4_-_) 5_) (N~~S-S 0’4cs5 
~~~~~~ ~~
5-S C) S~~~5 4  : 5 5 ( 5

0_I s-
~ 0 (• 04-

,—4 . 4 7 :  (~~U) 551 (5
5(5 (55 7 - 1 4

C~ (‘~ I-S )4 —
F-s 4- U)~..) 

5-
4-55 0 H N U) 5- 5 0% N 4-0 N N 5- U)

4- 5--4 —5 05 I S S S S 5 5- . S S S
I--I • Id~5 U 0’ 5- (N 5— 0’ (5-5 ‘N 0 0 N 0- 5’)
S -I U) U) 5’% •~ 5- — .5— 5— •_ 

~~ 5— —
4- 5~~~15~) —

05 -)  (-4
(5) 5 4 (55 (5 ‘0 N U) U~) U) ‘0 50 •— 0 0% 0-
‘-: 14 ’4 0 0 0~ S S S 5 5 5 5 5 5 5 5

5--) c-S .4 S 5- 4- 4- Ii- (N ‘~O U) 4 - )  4-5-5 (N N 11’
4-- s CS. 0% 0
I — S  (~55

It
—0 I N S - S
5~ 5 U)

54 (5
Cs. I4
0 1555 II

45 5)
55: --4 553
5-i 5-4
C—. -‘4 U)
U) - )  5~5

4-— 5-4- (5)
-1 555 —5 —

5-5 4- 4-
S 0 14 (—4 5-4
U) 4-s. 7: 5- 5-

4-S —C I—S 0 0
U) 4-55 54 54 ‘4 5-5 (N :-s- 5’ (N 0- ‘-~ 5~-I 4- IN 4-
.4 4- 5 4-si 5-. c~) -5 15) 50 ~~ (55 sO 55) -4-
f_i s-S 5) .4 54 54
15_ 4-, 4-sI H H
cr~ (.1 .—i 6-s 6-s
0 - I-) 5- 5-
4-s. 4-~55 5 0 U

(55
.4 

5-6-1
s_I 5)
s-I I--I
5-S (-I •-~I -~-I 4-
551 (5
5- .4
5. 14
0 S—i

~~~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ ~~~~- -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --— - -- -~~~ -~~~- -_ - - -  ~ _ __ss1II4



r’- - - - -  ------,— —

~~

—-------5---—_--—-—-- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-S -

~~~
-_--—,-- - —_ - 

1I~~~

QiS

55)
‘0 5

— (5)
54
.4
4-i
~~ 

05
50

S 15) (5)
a

S 0
5-4
0)
6)
As

4-
(‘-I

5.
‘4
0
ES
U,
5-4
(5

4- N 5- (Ii
0 t’)  6-I S • S

5-4 6-I Ii 0- 4- U) 4-
(5)0 H

vs H 5 s  I-.
55__ 4-.s -4 (5
0 6-1 4-5 -s-S (‘I (N (.4
(—4 0 ) 0 1  6-1 (N I S 5-
i-s .4 >55 5—) (N (N N
(5 s.i Ds .4
(5 0 (5
1_S .4(5 (-4

.4 5-. 4- 4-
H 4 - S c  14
U) 0 45
—-4 0”) 4 -—
-~~ 4-

-s- -S 54

5~ 5554 ( 5 (5
4- 145) 4- 4-5
.4 0 ~~~‘~) —
i: (-4 4--) I 54 4- (N 4-_ 5-— 50 4-_
-3 (_- ) 4 -  ~_S H 4- 5 - S S S

_ __S H 54 0 4-i. -5- ‘0 5-~) 5’) 4-5~5 5— 4-
4 - 5 )  H O  0

--5 14 ‘4 •5___
s-c ~~~ (5 ls3 (s)
5 .  0 C. 5-S 54 05 4- ‘0 N 0
.5: I—S 6-Us 5-4 5-4 (‘4 5 5 5 5

-: - c~: Q ; 3 4- 4-5~ -~‘) 5- .1 ~1 -N IS)
4- 151 H H
‘-I H “S CSi - 4 ES U
4 - I - S  I c--i -~5 5V)In 0 - 5 4  ~-)~~sI

5—I c-5~~~5 I N S c  sr5 m
Os 45~~ 5) 5) ‘5_ si

H O  . 4 5 - I  4 - 5 ( 5
~) 1 0  4--s 5 4 4 -

_—4 — 4 - 5 )  0 5 5 )  (5
.0 ~~ 4- 55) 6-.

4-~ 
5 - i  4 - -S 0~~-~ —

E-4 -S’ 
~~ 

~~ 4-I) ~~ ~~ U) 50 0- U) 4- N 0- 0’ (N U) 4-
~ : ~—4 4-s. —-S 0’ 5 5 5 5 5 5 5 5 5 5 5

5-’ 55 (5) 4-i U 1-7% (‘4 5.4 N ~~ 5’) N (N 5- ‘5) ‘5-5

5--I U~5 U )  54
:5- (-55 4-4 (5 —

0 4 -  0 5-.
vs H (55 U) (5 — 50 N 0% 0’ 0 ‘5) N 5- 0’ 0
,-: ~~ 3-I ‘0 0 4- • . ~ 5 5 I ~ S 5

SI 6-i 4- 5 5-— 50 ‘0 U) 5- 5-- N ii) 4- 5- 50 N
I. 5-s 5- 1)
.4

4- 4-
~O ‘NH
5- U)

>4 ( 5
55, (4 -
0 151 SI

15.
55-: 14 6-3-
4-’) 5—•

-5 154 551
-_ ,-) (55
--S S-S U)
—I- 5) — -5-

4-4 4- 4-
5- 0 14 5—S I-- S
U, 4-5. ,: 5- 5-
(-S 4- H U 4-i
5/) 14 .54 50 ‘0 5-5 ‘N ~7 

•‘~ IN 4- ‘s~ (N 4- (N 4-
54- 4--s 4-; 5— C~i _ 55-) - -0 ~~ — ‘ 0 5’~5 -0
U 54 5) •54 554 554
.4 (_) 6-_i H 5--S
C-6 (‘3 —1 1..
0 ‘53- 

5- 5-

4-s. 4-55 0 U
(55
--S

s-i 5)
S_i S-I
54 5-. (N N 4- 0-
‘4 a
6-) 54
6-- 551
0 5-1

~~~~~~~~~~~~~~~~~~~~~~~~ - —- - - 5 -  -- - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~--- - -~~~~~~_~~~~---~~ ~~~~~~~~-— - ‘-~~~~~~~~~~~~~~-~~~



r’5-~- - ’ - -  ---- s-

~~

,--- ---

~

_- - -- _ 
—5-- ,—-—— ----_- ---- --—---- --—— -_ --—

~

- - - -- - ---S — _ -

~~

’—- —- -- - -_ ---

~~~
I

~

9’
‘0 I

_
.4 4-
.1
(si
5) 4-

4-0 5

U) 4-
(5 4-
0
H

4-1
A.

0-
N

55.
‘4
0
(-4
U)
‘-4
(5

4- 5- 5- U)
0 (5) (‘1 5 5 S

H M  5) 4- 50 0 ‘0
(flU I-S 4- U) 9

U) 5-4 4- (-4

4- 45- -c (5
0 6- F-4 -S ‘0 50 50
5—S 0 ) 59 6-1 N S I I

ES -4 s-I SI) ‘0 4-
(5 s - - i 4 5  5- 5’) 5-
(5 (_)
5-4 14(5

54 4 - 4 4 -  5-4
5-, 4- s--S U)
U) 0 0
—I U U) t~Ia 4- s-I

ss~s4 (5554
a 5 . 6 -_ S  0 ( 5
4- 155 7 :  s-I S-I
‘-S 0 54-0 —
~~ F-• C _ S 0 ‘54 4- 5— ‘-0 I~’S U) 4~
S__ S (I) ;.) S-S I S  4- 5 5 5 5 I

ci H -s-S a Is. 5- ‘4) 0 5- N 5- ‘0
4 - 7 :  0 U 9 4- ‘5-

~ 5- 4-
s-i 14 153

-4- 4 - 5 5 ( 5  5-5 6-) —~
S-I C~) s- S I—’ s-S ‘0 SN 0% 0 0%

~: —I Cs-s ~~ 54 5 -4 (‘4 5 5 ~ S

I; ~-S5 0 ~ ~~ 15_S 5- 51) U) U~S 0 05
4- ~551 4-- S--I ~~

-S 
~~ 5-. 5-, 5* 4-

. 5 4  ~
___ :-_) 5 5 H

~~~H 5 4-’S (~5 5 V )
5_c 4- I--s 54(53
,—4 S.) .—) (--1 < ‘4 5-

0’ 45- 4-4 ‘~ 6-5 55_S

‘4  (5 5~4- I—I 0 (5
a) ~.o r .

S-_S ~~~~~ ~~~~~__55 4 - 1 4  55)
4--) 5-’ 0 -5 k
~~ 

_) 7_ ‘—5 5-

(5 0 ~ (---I ‘N 0’ U~i 50 ‘0 N . 9 3 0’ U)
(5 H 0 ~~ 0’ 5 5 5 5 5 . I S S 5 5

5- - • U) 55) U U’ ‘N U) 0’ 0- N In 0% 50 50 ‘0
H (5) U) 

“ 
N N ‘0 ‘0 N N ‘0 N U) N N

5’ (56-3 -5
0 0 )  (-5

~-) H ‘5 (5 (N 50 10 4- 5- 50 0% N -(N 4- 0)

r Ct: )~) N 0 4- 5 5 5 5 5 5 5 5 5 5 5

5_ S L5 5’) 5 -5- 0’ 50 0’ 4- 5- 0 N -4- 0- U) 0

I” 0. (N 0 5- 5- 5- 5--

H 4-~
4- 4-

~ ‘N I—S
5- U)

—. (5
6-.
0 6-~ II

45 5)

5: 14 14
C--. H
I, (I) U) - -
- _ )  C) 55.
s-s s--S U)
SI) 5) -5 -5

S’S 4- 55.5
S 0 I’) 5—1 H

U) 5’. 5: 5- -5-

5 5  4- S I  4-) 0
4-1 4-s-S ~4 50 ~

) ( N 0- s N i 5. (N 5 5 -  (N 4-
s--S H ‘I) ~~ ~~ ‘s-’ 4- -5 5-5% 5_S 5- ~5

5) Sc I: 5-c 54 55< 5
- -‘I (~55 -3 H H S
“5 .51 s-1 6-. S.
0 (5— 5- 5-

55. (_, U U
4-,
.54

6-1
5-)
S-i I--I
55? s_S I_’i N 4- 4-
4-si (5
4-_S ‘.4
155 54
0 5-5

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



: Q17

‘0 5
5- 0

4-
s-S
6-i
5) I’S

50 5
Cd, 0
a s
0
H
‘4
‘4
0.

4-
(‘4

5.
CU
0
(-5
U,
H
(5

-4- -5 (.4 (54

0551 14 I S 5
5-4 1 4  5) 4- 0 0 0
(5)0 H I

S (5) I-I _4- F-S
4- 4554 (5
0 1.3 5-4 s--S (N (5) s—
I—S ‘4CU Psi (N I S S

4-. 54 5-1 0 0 0
(5 s~I >  S~5 I I I
(5 0 U)
H .4 (5 0
.4 H Z  U
C-. ~~~s-S
U) 0 51
5-, 0 U)  Z~~~;-I 4- H __i-. 554 7 5 5 5 4
(5 Ss (s3 :155 (5
4- .~.5 )  (5) 5-.
54 -55  —1 (~) —
7: 5 • L55 4- .4 

_
SU 0 N 5-

4-si ~
-( 4- 4-5~5 H 4- 5 5 5 S 5

4-55 5 4 s4 s-i 6-. 5- ‘0 0 0 0 0 0
= 15 0 .0  ~~ I I

5_i 4-si 6-i
5--S 4- _ S a  ( 5 5 4  -5
5—I 0 1, 554 5— ‘P5) 0 ‘5-5 0
5_S H1 5 .  I55~3 - s - c  H ‘N 5 5 5 5 . —
(5 ;- . ~:. 

(~ ~: 4-s. 5-5-) ~55 C~
s .j s_s c~

4- _)_J -54 5-4 -5- 5 5 9 I
H I--I Css~J) 55 5--S U
43 5-4 5 1 4  6-3U)

4-~ss 4-~~5-4 .414
5—S 

~ 3-~~4 •~4 5 4  (5 14
OS 45 Is-5 ~: (-55 6-i —

H( 5  5 4 5 4  - 5 4 ( 5
55) (-s Q c—s ~~ 

-

5-5-I S . ) 1 4  (55U) S.(5

5(5 4-55 ~~~ 6-_S 0
c~ (-1 H 54 5—

4- ~~~~~ U)5- 4-
(5 0 6-i H -5- ‘N I~~ ~ 0 5- 5- IA ‘N — 0

4- 5—5 Si 5- 4-5 5 . S I S S I 5 5 5 5

4-5 • U) 54 0 0’- 0 0 0 0 0 0 0 0 0 0 0
I -I s~f l )~fl (5 ‘___5 5 I I
-I C~’5 5 1  0 —

0 1 4  U) ES
U) S--I (55 4-:1 0 N 5- N 5- 0 5- 0 55) 5- ‘N - -
5: .1-~~ 4-5 ) 0 0 4- • ~ ~
4-5-i 6-55 4-53 I 5- 0 0 0 0 0 0 0 0 0 0 0
5-5 5). 0 U S I I
S-S (~55 I

~i~~5i
-4- (NH
5- 5/)

55. 0
Us (55
0 14 SI

55. 7:
7: S__i 5-3
.4 5-5
5-5 554 (1)
5/) -5 5’
5. -S_ U-S
5/) S .  —5 -5

a) -5’-
. 0 SC-) S-I s - s

4-Is (‘5 7~ s-- 5-

‘5 4- S—S U LI
5/) CS_ I S-c 4-t ‘0 (-5 ‘N 4- ~~ (‘4 9 ~~ (‘4 0- (‘S 9’
‘4 H 5) •— (-~) -5’ 4-53- 4 ~~ 

5555 ‘4 ~s)
0 —4 5) 54 54 ‘4
15’ (5. 5-1 I-S I—S

‘4 - 4-SI s-I 6--. 55-s
0 4-5 ; - 5— 5—

4-.. (55 U U
5~55
54

‘4
S I  5)
S I  H
.4 (-5 4-~-I 5’S 4- 4-
(Ii 5(5

551 54
45 4-53
(55 -3

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-

~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - -~~

-
~~~~



: 
- —- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- - 
- - -  — ~~1~~~~~ ~ - - —~ —5-55- -— --- -~~----s— ~ ~~~~~~~ 

~~~~~~~~~

‘0
‘0 5
5- 4-

4-
-4
14
14 IA S

50 5
U, 4-
a
0
H
‘U
6--i
Os

3-

5-.
‘4
0
1-I
U)
S—S
4-

4- ‘0 ~~ N
0 4-I) N S S
5—I S s i  7: 4- ‘0 si-S N
(5 ) 0  H

: U) 5-4 4- 4-5
7- 5-s .C (55

4-_ 
~;,- 1 4H  —4 4- U) 55)
H 5418 ‘4 c~4 I S 5

4- H —C 5--i N sS) 5-
(5 s-i 4 5

S 4-0 0
L i H .r5~~~

S_.5 (-‘. 4-
L-• ~~~~~vs 0
H 0 (5-S —
a 4- si

5 .5 -S  .4
(55 >s 4-s’ (5
4- . 5 5 5)  H
s-S 0 5.0
7: 4-4 a o z ‘N 0’ 0- ‘-s a.
4-s) U)~ ’.-S~ 4- H 4- 5 5 5-
a 5-4 s--S 555) 6-. ~~~ 5-4-s 4- 4- 5- (‘1 U)

=7 :  ( 50  0
-I ~53 (5 ‘_

‘ 
5

-C ~:3(5 55-3- 553 -5
H 0 (-~5 C S 55-S a-’ ~~ ~~ U) 5-,-

~ 
S-I  Is. 55-j s-S 5—S (N S S S I S

S 0 ‘4 S~S •- — (- -I 4- 5? 5/) IN N
4- 4-4 (55 5-4 -5-

5- 5 5- 5 4-S-s U )  0 4—S
1 _ S H  I c-_S S-I 4-)

~~ - 4 - ES 555 4-S_S
.—4 

~_1 S-i 5’J -54 U i’.55c-s 
~~~~ 5)

: HO  s-C H 4 -4 ( 5
55) 4 - S Q  (-4 55-3-
s—S ss-S 7: 0 5 / )  :55

‘ 5(5 ~, 4 - 5 - i
(55 C.) S I  b2

(-4 555~ 1,3 4- 5- 4-
S :~ 0 5—I 0 o~ ‘N 0 a. 0 5’) N 5/) N U)

:~ I--I 5- a. . ~ S S I S 5 5- I S 5

4-,  • 4-I) U 0’ .4 (
~1 IS) 0 4- 9’ (N N (N 0% 0

H U-) U) 5.. LI) ~h) U) 51) ‘0 ‘0 U) 55) 9’ ~0
4- (55 55) —5

0 5 4  44
U) H 4-55 (5 0 N 5- IA ‘0 ~~ 0 0 ~~
~: (55 (55) U~1 0 -9 5 I • S S S S • S s
5-55 S-S-i ~55 S 5- 

~~ 0 5- 0 (‘S .~ 
5- 5- 0 5-

H Os 0- U I
H (55

4- 4-
0 N H

5— U)
55-5 (5

Cs. 5)55
0 4-53 II

~~ 7:
s-: c’3 6-3
~-i H
c-S IS) U)
5f 5 4-3 5.
—S -4- (5)
If) 5~ -5 —5-

(55 —
~ 4-

• 0 4-555 5-4 I—I
If) (5. ‘S 5-

r .  -~ H 0 0
I/) 14 s-S ‘4 ‘~:1 4-—’ ‘N —55 ~~~ 

(N 9~ 
5
’ 

5—S 4- I—S 4-
-C H 5.5 5— LI _ 5’S ‘0 ~~ ~~ —55 -5, 4
0 54 s: 54 554 54
4-s_S (3 6-1 (-4 H
SO 4-53 s—i Is. 6-.
0 ‘5-. 5- 5-

55. (55 U 0
I_,
.4

S-i 5)
_ - i  S-I

~s4- 5-5 -1 (N 9~ 4-
_55 (5
(s-i s4

5-s

E1. -S 
~~~~~~~~~ ~~~ S

~~~~~~~~ t- - • --rf1r- i5)--*W~~
t--

~~ tw345 JR4.I5/ .s-~ ~~~~~ ‘ ~~~~ ~~~~ 5.’ - . 
~~~~~~~~~ ~~~~ - ~



— 

Q19

‘0 5

4- 4-
Sc
01
5) 5?

50 5

U, 9’
(5 4-
0
H
U.

4-4
Os

4-
4-_S

5.
‘4
0
F-.
Cd,
H
4-

4- 5-- 5- 5/)
O U )  6-i I I S

H 4 - s i  5) 95 5-55 0 ‘0
U ) L )  H 9’ U) 9

U) H4 -  (—5
4- 45 s54 555
0 4-53 5-4 54 ‘0 50 ‘0
S I  (~s ’4  6-i ‘N I I S

1’ 54 (5 5-1 5/) ~O 0-
(5 s-1 45 ‘4 ‘5-, ‘5-) (5-)

(5 0 (55
- -  45(5 (55
-“ (-. 4- 0
4 - ,  4-s-S s-i
Si) 0 3-4
I-~~ 0(5) 0~~~-55 4- ss4- -I

- .5 4  54 .54
~~ 55-s 6-i (5
—.5- ‘4 5)  (5 5--s
-~ 0 ~~~0 —
s~ (-. 0 5 4-4 55 5-— ‘0 (5) U) 4-
-
‘~ v s 4 -  5) 5-4 t I 5 5 5 5

S n ~ S --S 14 5-. 5- ~4I 0 5- N 5- ‘0
4- s: .55 0 0 9’ 0- 5- 5- 0-

‘- . ‘4 ‘5S_
--4- (55(5 S.si  —

~
I 0 0 4-4 )4 ‘0 IN 0’ 0 0%

i: H 4-s. .
~ 

H ‘N s I S I

c_S (4 0 :4 7: Cs. -‘1 U) In ~n a a.

5- 5 _ 5 j S-4 5- -4- -I ~ —‘S- 4-
S--S I--. Os (s) HH  0

L . 0-’ ~~~H I 4-4 ~-4 U )
9- f-S 1~~~(.3

_ - s _ 5  (N •’S 0 . 4
> 5-S_S 3: S--s c-i
I - .  ~~ 54 - H 0 .55

55) -5 -) 5-5 C’~~ :-55
S srn-I 

~~~~ (55U) 0.4-3
_0 ~~_4-~ ‘5 H (5554 -5
( -5-  ~‘ 5 5 ) 4 -  5 - 3 _

__ 
4-:55 0 5-4 H N Q~ U) 50 ‘0 N 5- 4- 9’ 0’ IA

-~ I—S 3:1 5- a’ . S I S S 5 5 5 5 5 5

S . ‘ ‘J) (55 0 U-s (N U) a’ :1• N U) Q’ 5- 50 ‘4 ‘0
I- S (I) ‘I) I-S ~~~ N N ‘.0 ~~~ N N ~~ N U) N N
:7 (5551 5-1 —

O S Z  4- (-5
5/) 5-4 (~55 (5 (.4 50 ‘-0 4- ~

5- 50 0) N (N ‘0 0%
7: 555 6-3 N 0 5-1 ~ ~ ~ ~ ~ ~ 5-

5.’ ‘4 14 I 5- 0~S 54 0’ 0- 1’) 0 N 4- 0- U) 0

4 - - ’  0. (N U 5- 5- 5- 5-

S-S (55 4-
4 - 4 -

5’-’ (.4 5- 4
5-- U)

5-s (5
(5. 4-55
‘55 14 II

S-- 155
5- - 55-5 ‘%-1

-1 5-4
5 ’  554 U)
5555 ‘-5
‘5 .4 5/)
_ -, 7: — -5

54 55 4-

S 0 14 I-I  S-I
U) 6-. 155 5-5 5-

~ - 4- 5-4 4-) U

~1 (5~s .4 (4 ‘0 44 (N 4- ~~ 
(N _ t 

__
‘_5 —4 4- 5—. 4-

54 1-4 4-53 5— C~i __s 5- -~) -5 _5 ‘0 5- ‘0
4- _S 4 7: 54 ‘4 55-4-
c-~ I_, 6--’ H S—I
U- 551 5-1 S. 55.
0 ‘4 

5- 5-

Cs. (55 0 ~ U
4-,

S—i -4
.4 ( -5 5-5 5-4 rf 4-
.4 55

c-i 54
>5 14
0 s-I

~~~~~~- 
- - - ‘ -5’ E L-S

____ ._ _ L ~ - -~-.~~~~~~ - ——-- _____ ~ ___ ________s_ — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5-’——-- -- 
i__ s_ _ - S~_SSj S__ 

~~



r ~~~~~~~~ 

:~ 

~~~~~ 

~~~ 
~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ 

~ JT ~ ;;: ~

:1~~ S-4 I S- S U)U)
0 ~~~~~~ H Ssi(—‘I 4-.3-~~~ 1 I~N - - S  4- 4-cs-S > r i  ~55 6-3 553

I-I~~~-• s 4 - H  s-I (5
55) 1 0  (--5 0 . 4-

55—S 5-—~~~~ 5 5 5 / )  6 - 5 ( 5
SO ~~ ~~~~~ 14
(~ 

‘~~ 5- 55-S
S__s 4- U ) : S~ 

5- 4-
5, ‘3 I—I 5— 4- 0 (N 0 55) IA (N 0

~~ H 5- 0’ 5 I S S S I S S S I 5

~- ‘ S_ 5/) 0 0-’ 0 0 0 0 0 0 0 0 0 (5 (5
I-’ t 4 C ~? 

_5~ I S I I I
:z (5- 4--i -5

Q ’ 4  (II
553 H (55 (5 0 5- 5- - 5- 0 ‘ (5 5- ~

5- (N
7: .4 :53 5— 0 4- I S S I 5 5 • I S 5

55 : 4-s_I 4-55 I •
~ 0 0 0 0 (5 0 0 0 0 (5 0

(-S 4-~4-. 0 0 I I I I
1~~ ~~ I

4- 4-

~~ (N I--S
5—

- 
5.55

~~ ~~ II
~~ 7:

r 5s)

5~-. 4-5
55) ~~ 55--s
55~ 5555
- - 55 5 5 -  —5 —

54 4- 5-
5- 0 4-1 I—I S- -s

U) U’ 
,__ —5 5-

F -  4- H U U
U) 55-I 5~ 50 _c I-s (N -4- ‘s~ (N 9~ •‘5 5-4 9’ —4 4-
s-S 4 - ,  4-si 5-— g

~55 —5 5’) ~4 _ 5s
~I S_o 5—I —0

U 5-4- 5) .4 5_4-

5-_S (55 4-s3 I-I H
555 4-si 5_I c--s 4-5 5
(55 ‘5. 5-- —5

C_ s (55 U U
4 -55
.54

53  1~55-I I—S
4 (-4 5.4 N 4- 4-
‘U C55
4--, s~4
‘S 14
0 s-I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-

~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_ _



- ~~~ -- --— ----——5-— - - — 
. 

-5

- 

—T-:=:=:::-T:: : - 

~~~~~~~ ~~~~~~~~~ 

5-

~~ 

- :

- Appendix R -

Multi—item Data for  the Power Approx imation

Model III

- System of 16 Items with Negative Binomial Demand Distributions

- (Variance/Mean 3) Controlled Op t imally with Full Information.

- page

S 
Table Ri Sources of Expected Total Cost Ri

- 
R3 Sources of Aggregate Period—End Inventory R2

R4 Sources of Aggregate Backlog Cost R3

R5 Sources of Aggrega te Rep lenishment Cost R4

R6 Backlog Frequency R5

R7 Weighted Proportion of Demand Backlogged R6

- R8 Rep~ enishment Frequency R7

~ 
Note: For corresponding data in MacCormick (1974), see the table

of the same numbe r in his Appendix C.
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Appendix S

MultJ— ~ tem Data for the Power Approximati on

Model III

System of 16 Items with Negative Binomial Demand Distributions

(Variance/Mean = 3) Controlled Approximately Opt imally with

Full Information .

P~!&~
Table 51 Sources of Expected Total Cost 51

S3 Sources of Aggregate Period—End Inventory S2

S4 Sources of Aggr ega te Backlog Cos t S3

s5 Sources of Aggregate Replenishment Cost 54

S6 Backlog Frequency S5

S7 Weighted Proportion of Demand Backlogged 56

S8 Rep lenishment Frequency S7

Sl5 Sourc es of Total Cost (% Excess Over DP) 58

S16 Sourcc- s of Aggrega te  P e r i o d — E n d  In v en t o ry  (% Excess
Over Dl’) S9

S17 Sourcos o Aggregate Backlog Cost (% Excess Over DP) SlO

S18 Sources of Aggregate Replenishment Cost (% Excess Over DP) Sli

S19 Backlog Frequ ency  (Z Excess Over DP) S12

S20 Wei~ l~te d  Proportion of Demand Backlogged (% Exc -ss
Over 1w) 513

S21 Rep l e n i s hm e n t  F requency  (% Excess Over DP) S14

Note  : For c o r r e sp o n d i n g  da t a  in Mar Corm ick  ( 197 —s ) ~ see the  t ab l e
of tii~ Silme number  in h is  A ppend ices  E and F.
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Appendix T

Multi—item D~ t~ for the (24,24) Statistical Power Approxiniation

Model III

System of 16 Items with Negative Binomial Demand Distributions
(Variance/Mean 3) Controlled with Statistical Information f rom
a 24—Period Demand History , wi th Revision Every 24 Pe riods ,
Using Regression Estimates of Demand Means and Variances.

page
Table Ti Sources of Total Cost Ti

T3 Sources of Aggregate Period—End Inventory T2

T4 Sources of Aggregate Backlog Cost T3

T5 Sources of Aggregate Replenishment Cost T4

T6 Backlog Frequency T5

T7 Weighted Proportion of Demand Backlogged T6

T8 Replenishment Frequency T7

T15 Sources of Total Cost (Z Excess Over DP) T8

T16 Sources of Aggregate Period—End Inventory (% Excess
Over DP) T9

T17 Sources of Aggregate Backlog Cost (% Excess Over DP) TlO

Tl8 Sources of Aggreg ate Rep lenishment Cost (% Excess Over DP) Til

Tl9 Backlog Frequency (% Excess Over DP) T12

T20 Weighted Proportion of Demand Backlogged (% Excess
Over DP) Tl3

T2l Replenishment Frequency (% Excess Over DP) T14

Note: For corresponding da ta in NacCormick (1974), see the table
of the same number in his  Append ices K and L.
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Appendix U

Multi—item Forecasts for the (24,24) Statistica l Power Approximation

Model III
Forecasting Properties of Inventory System of 16 Items with
Negative Binomial Demand Distributions (Variance/Mean = 3)
Controlled with Statistical Information , Revision Taking Pla ce
Every 24 Periods Using a 24—Period Demand History and Regres-
sion Estimates of Demand Means and Variances . Forecasts Made
at Each Revision Using a 24—Period Demand History .

2~
g
~

Table Ul Sources of Forecast of Total Cost Ui

U2 Sources of Forecast of Aggregate Period—End Inventory U2

U3 Sources of Forecast of Aggregate Backlog Cost U3

U4 Sources of Forecast of Aggregate Replenishment Cost U4

U5 Forecast of Backlog Frequency US

1J6 Forecast of Weighted Proportion of Demand Backlogged U6

U7 Forecast of Replenishment Frequency U7

138 Sources of Variance of Forecast of Total Cost U8

139 Sources of S.D. of Forecast of Total Cost U9

UlO Sources of S.D. of Forecast of Aggregate Period—End
Inven ~~ orv 1310

1311 Sources of S.D. of Forecast of Aggrega te Ba cklog Cost Ull

1312 Sources of S.D. of Forecast of Aggregate Replenishment Cost 1112

U13 S.D. of Forecast of Backlog Frequency U].3

1114 Sources of Total Cost (% Underestimate of Actua l by
Forecast) 1314

1315 Sources of Aggregate Period—End Inventory (% Underestimate
of Actual by Forecast) U15

U16 Sources of Aggregate Backlog Cost (% Underestimate of
Ac tual by Forecast) U16

U17 Sources of Aggregate Rep lenishmen t Cos t (% Underes timate
of Actu al by Forecast) U17

1318 Backlog Frequency (% Underestimate of Actual by Forecast) 1318

Ul9 Weigh ted Proportion of Demand Backlogged (% Underestimate
of Act ual by Forecast) U19

1320 Rep lenishment Frequency (% Underestimate of Actual by
Forecast) - U20

Note: The corresponding appendices in MacCormick (1974), are his
Appendices T and U.
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Appendix V

Multi— item Data for the Power Approx ima tion

Model IV

System of 16 Items with Negative Binomial Demand Dis t r ibut ions

(Variance/Mean = 3) Controlled Opt i mally with Full Information .

Table Vi Sou rces of Expected Total Cost Vi

V 3 Sources of Aggregate Period—End Inventory V2

V4 Sources of Aggregate Ba~ k iog Cost V 3

V5 Sou r ces of Aggregate Replenishmen t Cost V4

V6 Backlog Frequency VS

V7 Weighted Proportion of Demand Backlogged V6

V 8 Rep lenishment Frequency V7

Note: For corresponding data in MacCormick ( 1974), see the table
of the same number in his Appendix C. 
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Appendi x W

Multi—item Data for the Power Approximation

Model IV

System of 16 Items with Negative Binomial Demand Distributions

(Variance/Mean = 3) Controlled Approxima tely Optimally with

Full Information.

Table Wi Sources of Expected Total Cost Wi

W3 Sources of Aggregate Period—End Inventory W2

~-4 Sources of Aggregate Backlog Cost W3

W5 Sources of Aggregate Replenishment Cost W4

W6 Ba cklog Freq uency W5

W7 We ighted Proportion of Demand Backlogged W6

W8 Replenishment Frequency W?

W15 Sources of Total Cost (% Excess Over DP) W8

Wl6 Sources of Aggregate Period—End Inventory (% Excess W9
Over DP)

Wl7 Sources of Aggregate Backlog Cost (% Excess Over DP) WlO

W18 Sources of Aggregate Rep lenishment Cost (% Excess Over DP) Wll

W 19 Ba ckl og Frequency (% Excess Over DP) Wl2

W20 Weigh ted P r o p o r t i o n  of Demand Backlogg ed (% Excess Over UP) W13

W2 1 Rep lenishment Frequen -y (% Excess Over DP ) W14

Note: For corresponding data in NacCormick (1974), see the table of
the same n umbe r in h is Appendices E and F .
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Append ix X

Multi—Item Data for the (24 ,24) Statistical Power Approximation

Model IV

System of 16 Items with Negative Binomial Demand Distributions
(Variance/Mean = 3) Controlled with Statistical Inforniatiun from
a 24—Period Demand History , with Revision Every 24 Per iods ,
Using Regression Estimates of Demand Means and Variances.

Table Xl Sou rces of Total Cost Xl

X3 Sources of Aggregate Period~-End Inventory X2

X4 Sources of Aggregate Backlog Cos t X3

X5 Sources of Aggregate Replenishment Cost X4

X6 Backlog Frequency xS

X7 Weigh ted Proportion of Demand Backlogged X6

X8 Rep lenishment Frequency X7

Xl5 Sources of Total Cost (% Excess Over DP) X8

X16 Sources of Aggregate Period—End Inventory (% Excess
Over DP) X9

X17 Sources of Aggregate Backlog Cost (% Excess Over DP) XlO

X18 Sources of Aggregate Replenishment Cost (Z Excess
Over DP) Xll

X19 Backlog Frequency (% Excess Over DP) Xl2

X20 Weighted Proportion of Demand Backlogged (% Excess
Over DP) Xl3

X2 1 Rep lenishrnent Frequency (% Excess Over DP) Xl4

Mote: For corresponding data in MacCormick (1974), see the table
of the same number in his Appendices K and L.
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Appendix Y -

Multi—item Forecasts for the (24,24) StatistIcal Power Approximation

Model IV 
a

Forecasting Properties of Inventory Sys tem of 16 I tems wi th
Negative Binomial Demand Distributions (Variance/Mean = 3)
Controlled with Statistical Information , Revision Taking Place
Every 24 Periods Using a 24-aPeriod Demand History and Regres—
sion Estimates of Demand Means and Variances. Forecasts Made
at Each Revision Using a 24—Period Demand History.

Table Yl Sources of Forecast of Total Cost Yl

Y2 Sources of Forecast of Aggregate Period—End Inventory Y2

Y3 Sources of Forecast of Aggregate Backlog Cost Y3

Y4 Sources of Forecast of Aggregate Replenishment Cost Y4

Y 5 Forecast of Backlog Frequency YS

Y6 Forecast of Weighted Proportion of Demand Backlogged Y6

Y7 Forecas t of Rep lenishme nt Frequency Y7

Y8 Sc-arces of Variance of Forecast of Total Cost Y8

Y9 Sources of S.D. of Forecast of Total Cost Y9

_ Yio Sour rcs  of S . D .  of Fo re c4 s t  of A gg~ egate  P er i ( l c~—h1 d
Inventory ‘110

Yll Sources of S5D. of Forecast of Aggregate Backlog Cost Yll

Y12 Sources of S.D. of Forecast of Aggregate
Repicuishment Cost Y12

Y13 S.D. of Forecast of Backlog Frequency Yl3

Y14 Sources of Total Cost (% Underestimate of Actua l by
Forecast) Yl4

Y15 Sources of Aggregate Period—End Invento:y (% Underestimate
of Ac tual by Forecast) Y15

Y16 Sources of Aggregate Backlog Cost (% Underestimate of
Actual by Forecast) Yl6

Yl7 S o u r c L s  of A ggr e g a t e  R e p l e n i s h m en t  Cost ( % U n d er e s t i m a t e
of Actua l by Forecast) Y17

Y18 Backlog Frequency (% Underestimate of Actual by Forecast) Y18

‘119 Weighted Proportion of Demand Backlogged (~ Underestimate
of Actual by Forecast) Y19

Y20 Rep l en i s h m e n t  F r e q u en c y  (% Und eres t i i : i~s t ~- of i \ c tua l 1-’v
Forecast) Y20

Note: The corresponding appendices in MacCormick (1974), are his
appendices T and U.
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