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ABSTRACT 

gINMODEL, a computer simulation model for cotton gins, 
was used to estimate and compare costs associated with 
alternative seedcotton handlinj and teed ing systems for five 
plant sizes--7, 	14, 	21, 	20, 	and 35 hales-per-hour rated 
capacity plants. 	The alternatives examined included two 
seedcotton handling systems--trailers and nodules--and three 
in feeding systems--suction feeding, automatI 'nodule 
feeding using suction, and automated 'nodule feeding using 
blowers, 	Results indicate that module handlinj lowers 
ginning costs for all plant sizes when ginning volumes 
exceed 50 percent of plant seasonal capacity. 	Automated 
seed-ottort feeding systems were found to be cost efficient 
for some plants at high levels of plant utilization. 
Assembly costs associated with modules were ilso estimated 
using GINMODEL and data collected through surveys. Assembly 
costs are shown to be very sensitive to utilizdtion of the 
palletless module mover trucks. 

Keywords: Cotton ginning, casts, sedcotton rtandliag, 
module systems 
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AN ANALYSTS OF EFFECTS OF MODULE HANDLING SYSTEMS ON SINNING 

COSTS WITH STRIPPER HARVESTED COTTON 

Don E. Ethrilge, Dale L. Shaw, and Jess A Robinson _1/ 

tn troluction 

Technological change in the cotton ginning industry has 

tendej to be a steady, evolutionary process. 	Innovations in 

areas such as gin stands and presses have brought about 

higher speed and Larger capacity gin plants (1, 12) , _/ but 

with a few notable exceptions such as the dev1opnent it the 

lint cleaner, most of the technological innovation has been 

through improvements in the basic ginning concepts. 	For 

example, while gin stands have been developed to much higher 

capacities, they still operate on the same principles as 

those ot 50 years ago. 	Most of the technology change has 

tended to encourage larger gin plant sizes and, 

consequently, fewer gin plants processing greater volumes 

(figure 1) 

The technology in seedcotton handling followed a 

similar evolutionary pattern 	up until the last few years. 

Ethridge and Shaw are Economists, National Economics 
Division, Economic Research Service, USDA, at Texas Tech 
University. 	Robinson is Extension Associate, 	Farm 
Management, Cooperative Extension Service, Iowa State 
University (formerly Research Assistant, 	Texas Tech 
University). 
Numbers in parentheses refer to corresponding sources in 
the List of References. 
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That is, the modern hiqh-capacity cotton trailer pulled with 

pickups, trucks, and/or tractors is a refined version of the 

horse or mule-drawn cotton wagon used at the turn of the 

century. 	Even the ripil adoption of nechancial harvesting 

by producers resulted in little change in ginning or 

handling technology other than the installation of 

additional seedcotton cleaning, 	drying, 	and preparation 

equipment. 	Howev er, the development of the module builder 

and its complements--mover trucks and trailers for palleted 

and palletless nodules and various types at gin nodule 

feeding systems--is a major 1epartur in basic techrio lo.jy. 

The moduling system has the potential to function as a 

seedcotton storage system as well as a system of handling 

seedcotton. 	However, 	its potential to function as a 

seedcotton storage system is likely to be severely limited 

by the institutional framework of the marketing system for 

cotton lint. 	Farmers' needs, 	both real and perceived, 	to 

have their cotton ginned, classed, and ready to sell within 

a short period after harvest are a substantial aarrier to 

extended storage of seedcotton in most circumstances. 	Even 

though extended storage may not result from the system, 

there are advantages to gins from breaking the dependency 

between harvesting and ginning. 	For example, 	short tern 

storage of part of the crop--a few days to a month--can have 

beneficial effects on the ginning operation by providing a 

continuing supply of seedcotton during adverse harvesting 



weather and reducing the urgency to return empty trailers 

during favorable harvesting weather. 

The moduling system has already begun to De widely 

adopted, especially in the Southwestern and Western regions 

of the U.S. 	(table 1). The adoption of moduling by growers 

has been influenced by risk aversion motives as well as cost 

considerations. 	With the trailer handling system, backlogs 

of loaded trailers at gins cause harvest delays, exposing 

unharvested cotton to potential quality and yield losses 

from weather. 	With the module handling system, growers can 

harvest as long as weather permits and store the moduled 

seedcotton on the turnrow and avoid those losses from 

wetther (assutninq proper procedures are followed). 

The low rate of adoption of modules in the Southeast 

and Nidsouth can he explained in part by factors related to 

climate and comparative costs. 	A study done on module 

builder systems in South Carolina (2) indicated that 

extended use of module builders with paltets would be 

required to reduce the cost to that of handling cotton in 

conventional trailers. 	The introduction of the palletless 

module mover truck, which allowed farmers to construct the 

modules on the ground and avoid the investment, handling, 

and maintenance of metal or wood pallets to be placed under 

the modules, led to the rapid adoption of modules by growers 

in the arid and semi-arid regions where the risk of ground 

moisture damage to the bottom cotton is low when recommended 
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practices are followed. 	Early research in California 

indicated that the palletless system is more cost efticient 

than the pallet system when fully utilized and that both 

systems hdve cost and operational advantages over trailer 

aud rick handling systems (5,7,8) 

As farmer interest in moduling increased, ginner 

interest also increased because (a) 	the system affected the 

types of services provided by gins to customers ani the 

competitive relationships among gins and (b) 	it had 

potential effects on the gin's operational or cost 

efficiency. 	In order for farmers to adopt moduLir.g and 

purchase module builders, there nad to he some assurance 

that a means of transporting the modules would be available. 

The most common approach in West Texas has been for the gin 

in a community to lease or purchase the mover truck and move 

the modules from farm to gin or arrange for that function to 

he pertorrned by a custom operator. 	Fee structures and 

arrangements for performing this function are highly 

variable (10). 	Once the growers in an area begin to adopt 

modules and some gins arrange to handle the :nodules, other 

gins in the area feel competitive pressure to handle modules 

in order to maintain their market share of seedcotton. 

The gin firm has several options in adjusting to 

handling of modules,. 	For example, the gin may invest in one 

or more module mover trucks but make no alterations in the 

in plant itself. 	This involves using the same suction 



feeding system as is used with trailers, the only difference 

being that modules rather than trailers are moved under the 

suction and fed into the gin plant. 	This is typically tne 

first adjustment made by a gin firm. 	An additional 

adjustment which the gin firm may make in the handling of 

modules is to add an automated module feeding system to the 

gin plant. 

Automated (mechanic 1) 	feeder systems fall into three 

major categories, a dun -type system which dumps the module 

into a bin with a mov ng floor feeding into dispersing 

cylinders and two system which utilize dispersing cylinders 

that "chew" seedcotton from the end of the module. The dump 

system, an early innovation designed to handle both trailers 

and modules, has generally not been widely used in recent 

applications and was not considered in this study. 	The 

difference in the dispersing cylinder systems is in movement 

of the seedcotton module relative to the dispersing unit. 

- One variation uses a fixed concrete slab varying in length 

to accomodate from one to four or more seedcotton modules. 

The dispersing unit moves from one end of a cotton module to 

the other end of the slab by means of rollers and guides. 

It the feeder unit is constructed to disperse cotton from 

either end, the slab is reloaded trom the opposite direction 

and the disperser unloads cotton as it returns. 	If the 

feeder unit is constructed to disperse cotton from one end 

only, the feeder unit returns to the end of the slab, 	the 



slab is re-loaded with nodules, 	and the unit resumes 

feeding. 	Seedcotton is routed from the rlispersin} cylinder 

to a materials conveyor system to either a suction pickup 

system or a heateu-air blower system. 	The other variation 

has a fixed set of dispersing cylinders and modules are set 

on a moving floor which may accomodate from two to four 

modules. 	The fixed 1isersing cylinders drop seedcottori 

directly into the suction pipe pickup or into th hot-air 

blower pipe from the front face of a module which moves into 

the cylinders by means of a chain or slat-type floor. 	In 

general, the moving disperser/fixed slab system is i less 

expensive system due to its simplicity and is most often 

adapted to existing gins. 	The moving floor/fixed disperser 

system is more complex and re'luires a higher capital 

investment; it is generally used in new construction and at 

Larger gins handling a high proportion of modules. 

As noted, seedcotton from an automated system is moved 

into the gin plant either by the suction system or 1 heated- 

air blower system- 	The use of the suction system includes 

the same physical makeup as used for trailers with the 

suction pipe pickup extended to the automated module feeder. 

This system has tended to be the most common adopted because 

it allows the gin's suction system to be left intact so that 

the plant can accommodate trailers with the suction system 

and modules with the automatic feeder and/or the suction. 

The blower system, which is simply an extension of the gin's 

8 



heated-air drying system, essentially replaces the suction 

tubes and piping, 	the suction fans and feed control unit, 

and other peripheral suction equipment, 	and drops the 

seedcotton into the hot-air line feeding the *1 drying 

system. Investment, associated maintenance and repairs, and 

reguired horsepower are lower with the blower system. 

However, the dispersing cylinder automatic feeder with a 

blower can process only nodules. Consequently, the 

automatic blower feeder is feasible only it the entire 

seasonal volume is in moduled form. 	while some specific 

gins are approaching that status, 	most gin operations are 

likely to maintain the more flexible system in the near 

term. 

The purpose of this report is to provide estimated 

impacts of the various seedcotton handling systems on 

ginning casts. 	The sets of seedcotton handling systems 

analyzed consisted of the following: 

A 	Trailer handling, suction feedina. 	 - 

B. Module handling, suction teeing 

C. Module handling, automatic feeding using suction. 

D. Module handling, automatic feeding using blowers. 

Each of the above systems was examined as applied to five 

gin sizes--7, 14, 21, 28, and 35 bales-per-hour (bph) 	rated 

capacity gin plants. Systems 2, C, and D were also examined 

with palletless module mover truck investment and operation 

included as part of the gin operation as a means at 



estimating assembly costs. 	Costs were estimated for West 

Texas gins processing machine stripçed cotton, but the 

relative cost impacts of the various systems  should he 

generally applicable to other areas, other cottons, and 

other harvesting methods.  

Methods and Procedures 

The method of estimating costs tar the various systems 

was that of simulating the cost relationships for each of 

th' 35 plant situations specified 	GINMODEL, .1 computerized 

cost simulation model (1 1) , was used to process input data 

and estimate the various cost relationships. 	The model 

synthesizes cost relationships from (a) engineering data 

and/or other estimates of production function components and 

(b) 	input costs. 	Variables such as gin size, 	annual 

processing hours, crew requirements, wage rates, efficiency 

levls, cquipment specifications, and dryer futl are 

specified in the model program. GINMODEL calculates ginning 

costs and cost relationships for the situation(s) specified 

in the input data set which consists of 	values for both 

technical and economic variables. 

Input data for GINMODEL were obtained from several 

sources. 	The data for the five gin size groups in 

conventional form (trailer handling, suction feeding) 	were 

based on the West Texas model gin specifications bv Shaw, 

Cleveland, and Ghetti (12). 	Input costs, investment costs, 



interest rates, and other relevant cost data were updat'd to 

reflect late 1979/early 1980 price levels. 	The cipital 

investment cost data in (12) were adjusted to 1979 levels ry 

using th 	implicit price 	(-flators for non- residential 

structures and for producers' durable equipment as reporte 

in 	(3) . 	tnvestnent cost data for module handl ing and 

teeding 	e.uipment 	were 	obtained 	f ron 	euipmcnt 

manufacturers. 	cons uently, 	all •- stinated costs reflect 

1979/80 costs assunin'j all new buildings and equipmnt at 

that tine. 

Assumptions 	about 	:1 in 	plant 	confijurations, 

orjanizaticn, and 	uipment requirements were made )n the 

basis of information provided by equipment manuticturers, 

un managers, and research engineers knowledeahLe at 

qinning processes and technoloqy. It was assune that the 7 

md 14 bph plants would require one palltless module mover 

truck, 	the 21 and 28 bph plants would require two trucks, 

and the 35.. bph plant would need three trucks. Several types 

of self prcpel.Led and tractor operated gin yard module 

movers are available for use with trucks but were not 

included in this analysis. 	The module feeding system for 

the 7 hph gin plant was assumed to consist of a two-way 

dispersinq unit with a 4-module pad. The feeding system for 

the 14 and 21 bph plants consisted of fixed dispersing Units 

with moving slatted floors for 3 modules. The 28 and 35 bph 

plants used fixed iispersing units with moving slatted 



floors for 4 modules 

Two surveys were alsc conducted to obtain selected 

input data tor the analysis. 	Costs associated with nodule 

mover trucks were estimated from data obtained from a survey 

of 21 mover truck owners/operators and from data provided by 

a major mover truck manufacturer. 	Another survey of 64  

ginning firms in the Texas High Plains provided data on 

ginning efficiency rates, crew sizes, wage rates, and energy 

re'uirements and on how these variables changed as rnoduled 

cotton was handled and processed. 

caii oEfra!21  jurIfI 

To obtain information on gin operations with and 

without module handling techniques, a telephone survey of 

in operators was conducted during the beginning of the 

1979/90 ginning season. 	The survey was structured to 

rindonly sample West Texas cotton gins stratified 

geographically and by gin capacity. 	The population 

consisted of 328 gins in the Lubbock Classing Territory from 

which a sanle of 20 percent or 66 of the gins was drawn and 

64 surveys were completed; 	the other two gins were found to 

be dormant. 

The gin firm population was first stratified on the 

basis of the five High Plains production sun-regions 

described in (9). 	The population was then stratified on 

the basis of the size of firms as measured by gin stand 



rated capacity in 1976. Gins were arranged in order o size 

within each sub-region and by a random draw of the numbers 

one through five it was determined that the first and every 

fifth gin in the population would be sampled. 	The regions, 

gin populations, and sample sizes were: 	Nortriern, 33 gins, 

7 sampled; Western, 86 gins, 17 sampled; 	Central, 102 gins, 

19 sampled; Southwestern, 53 gins, 10 sampled; and .outhern, 

54 gins, 	11 sampled 	Topics covered in the interviews of  

gin operators included: 

--Seedcotton handling system in use 

--Average number of bales handled per season 

--percent in trailers 

--percent in modules 

--percent in ricks 

--Average gin throughput in bales per hour on a 

sustained basis 

--for trailer cotton 

--for module cotton with suction 

--for module cotton with module feeder 

--Seedcotton and gin yard handling procedures 

--Labor requirements and wages 

--for trailer cotton 

--changes for module with suction 

--changes for module with feeder 

--Energy and power requirements and consumption 

--for trailer cotton 



--changes for module with suction 

--changes for module with feeler 

Average ginnings per year for the r,4 gins reporting wai 

8,800 bales per gin or a total of 563,200 hales. 	This was 

22.4 percent of the average ginnings in the Texas H iqh 

Plains region of 2,513,600 bales for the years 1q77 through 

197q (LI) . 	Survey results indicated that for th 	1979/7) 

harvest season, 	46.8 percent of seedcottDn ginned was 

handled in trailers, 	46.6 percent in modules, anI 6.5 

percent in ricks. 	only 12.5 percent of the gins did not 

handle any module cotton and larger gin firms wer3 handling 

relatively more seedcotton in module form than smaller 

firms. 	Sixteen 	(25 percent) 	of the gins had automated 

module feeding equipment during the 1978/79 season. 

Gin efficiency rate is defined as that percentage of 

hourly rated gin stand capacity a gin plant can maintain 

during normal operation given the gin's overall physical 

organization and management approach. 	Its primary use 

within the simulation model is to adjust the rated 

capacity--an engineering concept--to a realistic indicator 

of a plant's sustainable capacity--an operational measure 

(11, pp. 	6,7). 	Efficiency rate may he affected by such 

diverse factors as arrangement of rnachineri, 	proficiency of 

the gin crew, and condition of the seedcottori. 	in rated 

capacity for the 64 sample plants ginning cotton with 

suction from trai Lers ranged from 5 to 27 bales per hour 



with a mean of 11.15 bales per hour. 	The mean 2fficiency 

rate was 	67.3 percent (11.15 x .673 = 7L47 bales per hour 

actual production capacity) 	with a standard deviation of 

12. percent. 	Thirty-seven gin operators responded with 

ginning capacities for gins handling module cotton by 

suction unloading, 	with a range from 6 to 31 and mean of 

13. 13 bales per hour. 	most gin operators reported thdt 

cotton ginned from modules allowed greater hourly production 

throughput. rates. 	Efficiency rates were calculated with a 

mean value of 78. 1 percent and standard deviation of 13.3 

percent. 	This increase in efficiency is consistent with 

prior studies (6, p. 30; 13). 

Of 16 gins operating automated module feeding 

equipment, 	14 responded with estimates of average capacity 

while using that machinery. The mean rated capacity of gins 

when operating solely with feeder equipment was 17.9 bales 

per hour with a range from 8.3 to 27.2. The mean efficiency 

rate was 81.3 percent with a standard deviation of 7.3 

percent. 	The slight increase over module/suction ginning 

efficiency was anticipated and significant.. 	4owever, this 

increase in efficiency rate is substantially lower than the 

27.1 percent increase reported in 	(6,p.7)- 	Two further 

points are indicated by the data: (a) gins employing module 

feeder technology generally have larger rated capacities 

than the average gin and (h) they are a more homogeneous set 

of operations as shown by the lower standard deviation in 

15 



efficiency. 

The average efficiency rates used in the -,IN MODEL 

program for this analysis were as follows: 

Trailer handling/suction feeding 	 - .67 

module handling/suction feeding 	 - .78 

Module handling/automatic suction feeding 	- .81 

Module handling/automatic blower feeding 	- .81 

Module Mover Truck Costs 

Data to develop estimates of costs associated with 

owning and operating trucks for moving cotton modules from 

field to gin were obtained from (a) a survey of 

owners/operators of palletless cotton module mover trucks in 

January, 	1980, 	and 	(h) 	repair and maintenance records 

provided by Reynolds odule Systems, Inc., 	Lubbock, Texas. 

A survey of 21 truck owners/operators (primarily gin firms) 

was used to obtain data on selected costs, extent of use of 

the trucks, fuel consumption, and charg2s for moving 

modules. 	Repair and maintenance records and selected cost 

data on 31 trucks were provided by Reynolds. 	3/ All data 

pertain to trucks in use in Texas, either the High Plains or 

the Lower Rio Grande Valley, and cost estimates ate 

indicative of December 1979 prices and costs (10). 

3/ Reynolds provided all data requested, 	but records were 
in raw data form and the firm did not participate in the 
analysis. 
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umrnaries off selected survey results 	re shown in 

tables 2 and 3. 	The 31 trucks were in use from one to fivc 

seasons. 	odu1es moved per truck per season raned from 45J 

to 1,70 and averaged 	Pepair costs in 	b1-? I LnClUP 

those rpairs made to mover trucks under warranty 	not 

paid by owners. 	Since all trucks were relatively new, 

inclusion of warranty repairs should more accurately retlect 

repair costs over th full life of the trucks--r.piir costs 

typically increase with age of equipment. 

Data from taDles 2 and 3 were used to bu I Jet module 

mover costs 	(10). 	The cost estimates are summarized as 

follows: 

Fstimated 	Qail. c2.t 	i2Li!LL 

Assumptions: 	850 modules, 906 hours of Laoor per season, 
22.8 miles driven per module, dies :?l fuel 
95 cents per gallon, 	12 percent interest on 
investment, 15 percent interest on 1/2 
operating capital, 10 years useful Lit-. 

Variable operating expense 	 6,307 	 7.42 

Fixed operating expense 	 1,450 	 1.71 
Labor a $4.00/hour + 22% for 

fringe benefits 	 4,421 	 5.20 
Interest on operating capital 	 913 	 1.07 

Total operating cost 	 13,091 	150 

Depreciation 	 7,560 	 8.90 

Interest on investment 	 6,828 	 8.03 
Total ownership cost 	 14,388 	16.93 
Total cost 	 27,1479 	 32. 33 

The estimates suggest an average moving cost of about 

$3.25 per bale, assuming 10 bales per module. 	fLwever, 

I7 
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while the average is meaningful as a reference, the range in 

costs among owners and trucks indicates substantial 

variation around the average cost. 	It may be noted that the 

estimated average cost for moving a module is almost equal 

to the $31 per module average charge for moving modules. 	/ 

However, close examination of the data indicates that custom 

operators and gins which operate mover trucks as an 

independent enterprise have higher charges for moving 

modules. On the other hand, many gin firms do not intend to 

fully recover module moving costs from a module moving fee. 

Almost 25 percent of the operators surveyed, had no separate 

charge for moving or handling modules. These operations may 

make up the difference in their ginning charges or from 

potential cost efficiencies gained in the ginning process 

when modu1d cotton is handled. 

General 	rJm 
- 	Some assumptions were made regarding gin operating 

procedures and input costs which applied to all gin plants 

and all seedcotton handling systems. 	While operating 

procedures and other factors vary among gins and from year 

to year, it was necessary to standardize certain operating 

assumptions and costs for analytical purposes. 	These 

,J The $33 per module is a simple average figure. 	If 
charges were weighed by the number of modules move1, the 
average charge would probably be lower. 
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assmptions are explained below. 

All sinulateri plant situations assured an operatinj 

season of 906 hours of plant operations; this is nased on 

typical harvesting scnedules with trailers and no seedcotton 

storage (11, 	pp. 6,7). 	The dryer fuel used was natural qas 

at the rate of 250 cubic feet per bale in all situitions. 

Fixed non-processing seasonal crew hours--hours for which 

the crew is paid but not engagel in processing because of 

crew training, plant breakdown, lack of seedcotton, 

etc.--were assumed to be 22 hours in all situations (11 pp. 

1 14,15).. 	Variable non-processing seasonal crew hours--hours 

for which the crew is paid but not engaged in processing, 

because of paid lunch breaks, interruptions between trailers 

or modules, etc., 	were assumed to be 122 hours (11; 	pp- 

14,15). Seasonal crew overtime hours at full seasonal plant 

utilization were assumed at 208. 	For each 10 percent 

reduction in ginning volume, variable non-processing crew 

hours were reduced 8 percent and overtire hours were reduced 

20 percent. All gins were assumed to have universal density 

presses with automatic strapping and a bagging and tie cost 

of 33.75 per bale. 

	

Interest rates of 	12 percent on capital assets and 15 

percent on operating capital were used in all cases. Hourly 

wage rates for non-salaried employees in all gin situations 

were: 	$3.45 for office employees, $5.00 for hourly ginners, 

$14.00 for assistant ginners, 33.10 for head press employees, 



and $2.95 for oth€r gin employees. 	Fringe benefits costs 

for all employees were assumed to be 21.7 percent of wages 

for gin employees and 5.85 percent for office employees. 

The property tax rate was assumed to be 1.4 percent or asset 

costs. 	Insurance rates were $.50 per bale on seedotton 

insurance, 	and .6 percent on 90 percent of asset costs 

(excluding land) for property insurance. 	GIN(iODEL 

subroutines were used to simulate natural gas and 

electricity costs (11). Natural gas costs were based on the 

Pioneer Natural Gas Co. rate schedule in effect in Late 1979 

and electricity costs were based on the Southwestern Public 

Service rate schedule for gins in late 1979. 

The same number of seasonal employees was assumed with 

module handling and suction feeding as with trailer handling 

and suction feeding for each gin plant size. 	However, gin 

crew sizes were adjusted to reflect the lower labor 

requirements with the automated seedcotton feeding systems. 

The 7, 	1, and 21 bph plants' seasonal gin -crews were 

decreased uy two employees with the automated feeders, the 

28 bph plants' crews were decreased by three employees, 	and 

the 35 bph plants' crews were decreased by tour employees 

with the automated feeders. 

Findings  

Invesiment costs 

Capital investment costs for the various gin plant 



configurations are shown in table 4. 	The investment costs 

for the 7 bph rated capacity plants rangel from about 

780,000 for the "conventional" plant (arranged for trailer 

handling and suction feeding) 	to almost $970,000 tor the 

plant arranged for module handling and automatic feediriq 

with suction and owning its own module mover truck. 

Investment cost for the plant with an automatic feeder with 

a blower is lower because the suction system is unnecessary. 

Investment costs can up to about S2.5 million tor the 

35 bph plant with automatic suction feeding, module 

handling, 	and owning three mover trucks. 	As indicated 

previously, not all gins handling modules own the mover 

trucks. 	Some gins contract with custom mover truck 

ooerators and some gins do custom module moving for other 

gins in their area. 	Some gins in the Texas 9igh Plains do 

custom work or lease their trucks to gins in the Lower PLO 

Grande Valley and vice versa; the three month difference in 

the harvest season between the two regions make sucn 

arrangements feasible. 

Plant Cost Relationships 

The CINODEL program was used to estimate 35 gin plant 

cost relationships. 	Seven different plant situations were 

examined for each of the basic plant sizes. 	The seven 

situations were: 

A. Trailer handling, suction feeding 
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B . 	1odule handling, suction feeding 

C. Module handling, automatic suction feeding, and 

D. Module handling, automatic blower feeding, 

alL without any assembly costs being included. 	In addition, 

situations E, C, and D were examined with module assembly 

costs included. Assembly costs included tixed and operating 

costs associated with the mover trucks for transporting 

modules to the gins. 

Detailed summaries of the estimated ginning costs per 

bale of cotton tor each of the 20 plant situations without 

assembly costs are shown in Appendix tables 1-20. 	Per hale 

costs are shown for bath tixed and variable cost components 

and by individual cost items. 	Individual cost items with 

both tixed and varianle cost components are not separated 

into their separate components. 	For example, interst is 

not separated into interest on capital assets 	(fixed cost) 

and interest on operating capital (variable cost) . 	However, 

the components of total cost per bale (average total cost), 

fixed cost per bale (average fixed cost) , and variable cost 

per bale (average variable cost) , are shown. 

The plant cost relationships are illustrated in figures 

2 through 9. 	Comparisons among plant sizes for tnree 

handling/feeding alternatives are shown in figures 2, 3, and 

4 	The cost curves for module handling, automatic blower 

feeding are not shown because the per bale costs differ 

little from those for module handling, 	automatic suction 
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feeding. 	The cost curves which include assembly costs are 

not shown for the same reason, i.e., the curves bear the 

same or similar relationship to one another. 

Figures 2 through 14 indicate that, irrespective of the 

handling/feeding system, 	per bale costs for larger plants 

fall below those for smaller plants only for levels of 

output exceeding the seasonal capacities of tne smaller 

plants. 	For example, the volume with the 114  (21) bph plant 

must exceed the capacity of the 7 (1 14) 	bph plant before its 

cost per bale falls below the cost for the 7 (114) bph plant. 

While there are substantial economies of plant size, they 

occur mostly in the smaller plant sizes. 	Consider that for 

the conventional plants, the cost per bale it full plant 

utilization tails almost 20 when doubling plant size trom 7 

to 114  bph, but doubling plant size again to 28 bph only 

lowers per tale costs another $6.50 per bale. The S6.50 per 

bale is a substantial saving to be realized, provided the 

volume exists. 	Economies of plant utilization are greater 

than economies of plant size. 	Costs are slightly less 

responsive to changes in volume ginned for the larger 

plants. 	For example, a comparison of the plants having 

nodule handling and suction feeding reveals that a 10 

percent decrease in seasonal volume from 100 percent 

utilization results in a 6.8 percent increase in per bale 

costs for the 7 bph plant but a 5.9 percent increase for the 

35 bph plant. 



Comparisons among handling/feeding alternatives by 

plant size are shown in figures 5 through 9. 	In orler to 

have readable graphs, all cost relat  ions hiV; are not shown 

and none are shown over the entire ranje of costs. 	Costs 

for three of the handliny/feedinq alternatives tor 7 bph 

plants are shown in figure 5. Per bale costs ire lowest for 

the 	plant 	with 	module 	handling, 	suction 	feeding 

(module/suction) 	up to an annual volume of about 3,300 

hales. 	For volumes greater than 3,300 bales, the plant with 

module handling, automatic blower feedino (rnoIule/automatic 

blower) 	nas the lowest cost to the limit of capacity--about 

5,150 bales.. 	The module/suction plant has lower per oaLe 

coats than the plant with trailer handling, suction feedin; 

(trailer/suction) over the entire range of annual volume, ani 

it has lower costs than the nodule/automatic suction plant 

(not shown) for all levels of annual volume which suction 

feeding can achieve. 	The nodule/automatic blower plant has 

lower per bale costs than the nodule/automatic suction plant 

over all volume levels and lower costs than the 

trailer/suction plant at i volume over 1,700 bales. 

For the 14 bph plants (figure 6) 	the trailer/suction 

lunt has the lowest per bale cost up to an annual volume of 

about 2,000 bales, then the nodule/suction plant has the 

lowest cost to the limit of its capacity, 9,900 bales. 	The 

module/automatic blower plant costs become equivalent to 

those for the module/suction plant at about 8,000 hales (to 
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Figure 6. Total costs per bale for ginning cotton in West Texas; 14 hph 
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9,900 bales) 	and has the lowest costs from 9,900 to 10,250 

bales per year, the limit of capacity. 	Costs with the 

module/automatic blower plant exceed those with the 

trailer/suction plant to about 2,C0 bales, then become 

Lower. Costs with the module/automatic suction plant exceed 

tnose with the trailer/suction plant up to about 8,000 

hales, 	then become lower only as the capacity of the 

trailer/suction plant is exceeded. Module/automatic suction 

plant costs exceed module/automatic blower plant costs at 

all volumes,. 

	

For the 21 bph plants 	(figure 7) , the trailer/suction 

plant has the lowest cost to about 3,500 bales, 	then the 

module/suction plant has the lowest per hale cost to 14,800 

bales, its capacity; as that capacity is exceeded the costs 

for the module/automatic blower plant are lowest. 

Module/automatic 	blower 	costs 	exceed 	those 	for 

trailer/suction to about 4,500 bales, then the costs for the 

two systems become equivalent over their common range of 

capacity. 	Module/automatic suction costs (not shown) 	lie 

above trailer/suction costs to about 7,700 bales anl fall 

below trailer/suction costs only when the limit of  

trailer/suction capacity is exceeded. 

The trailer/suction plant has the lowest per bale costs 

among the 28 bpti plants to an annual volume of 4,500 bales, 

at which point the nodule/suction plant costs become lowest 

to a volume of 12,400 bales, 	then the module/automatic 
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blower plant has the lowest cost to 20,5OO bales (figure 3) - 

Costs with module/automatic blower ar 	very nar costs with 

module/suction up to ibout 12,00 bales. 	1o1ule/autornatic 

suction costs (not shown) 	dc not fall below trailer/suction 

costs until a seasonal volume of around 15,500 bales. 

The lowest cost ncr bale for the 35 bph plants (figure 

9) 	are: 	the trailer/suction plant to about 6,000 bales, 

then the module/suction and the module/automatic blower 

plunts to 	12,000 bales, 	then the module/automatic blower 

plant to 25,700 hales. 	The module/automatic suction plant 

has the highest costs to 1,00() bales, where its costs qual 

those for the trailer/suction plant; its costs fill below 

those for the module/suction ;ilant at about 21,000 bales. 

Assembly costs 

While growers have traditionally been resronsihie for 

the transportation of seedcotton to gin yards, the emerging 

pattern with the adoption of the module handling system his 

been for the gins to assume that responsibility. 

Conseguently, field-to-gin transporting of seedcotton has 

become more closely associated with the ginning operation 

than with the harvesting operation as a result of the module 

handling system. 	As a means of examining those costs in the 

context of the specified gin sizes and 	module handling 

systems, the appropriate module mover capital and operating 

cost data were added to the gin plant specifications used in 
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the GINNODEL program. 

The analysis assumed investment costs for one novr 

truck with the 7 hph md 14 bph plants, two trucks with t;e 

21 arvl 	2 8 bph 	plants, 	and three trucks 	w it 11 the J 	bph 

PltfltS (t±hle 4) . 	A salvage value 	of 10 percent -Ind 1 ten 

year useful life was assumed for each truck. 	Operitin 

costs, including maintenance, variable repairs, fuel, 	ani 

tires, 	were assumed to he 3.03258 per hale per mile (10). 

Operating costs varied with size of gin plant due to the 

assumption at increased average distance of haul tar iargPr 

plants. 	Average round-trip distances of 13.2, 18.7, 	22.r, 

26. 0, and 29.14 miles were assumed for the 7, 114, 21, 23, and 

35 bph plants, respectively. 	The basis for these distances 

was as follows: 	the 22.8 miles average distance from the 

survey results (10) was assumed for the 21 bph plant; 	the 

rtnaining distances were in proportion to the distances 

established by Shaw, 	Cleveland, 	and Thetti (12) . 	The 

distances resulted in variacle operating assembly costs, 

excluding labor, of 3.43, $61, !.74, $.85, and 3.96 per 

bale for the tive plant sizes. Labor costs consisted of one 

operator per truck per shift at the wage rate of Assistant 

inners; 	number of hours worked and overtirne hours were 

adjusted in the same manner as the seasonal gin labor with 

reductions in plant utilization. 

	

Assembly costs are summarized in tables 5 and 6. 	Cost 

efticiencies accrue to rate of utilization which result 
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primarily from the spreading of fixed costs over larger 

volumes. 	Costs per bale increase with increases in plant 

size to the 21 and 35 hph plants because of the lumpiness in 

truck investment. 	While only one truck is required to 

service the 7 and 14 bph plants, the increase in costs to 

the 21 bph plant results from relatively low utilization of 

the two trucks necessary to service those plants 

These assembly costs are representative of casts under 

the conditions assumed. 	However, 	the cost situation for 

specific firms varies substantially. 	Tables 5 and & clearly 

demonstrate that the average cost of moving seedcntton with 

mover trucks is sensitive to extent of use. 	As indicated 

previously, some gins lease trucks and/or engage in custom 

hauling to take advantage of those economies of utilization. 

Extension of the ginning season beyond the 906 operating 

hours assumed through the use of module seedcottan storage 

would further reduce per bale assembly and ginning costs by 

spreading the fixed costs over a larger volume. 

Economies of Size 

Economies of size in ginning may be shown by examining 

costs as plant sizes change. 	Each of the 20 plant 

configurations in this analysis represented a different 

plant, most of them of different sizes in terms of seasonal 

capacity. 	The lowest per bale cost of ginning associated 

with each level of seasonal volume is a point on the long 
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run averaqe cost curve; long run because plant size is 

varied. 	Economies of size with the plant contigurations in 

this study are illustrated in figure 10; data are shown in 

table 7 	The curve becomes quite flat heyon1 15,300 bales 

per year, indicating tuat costs are not very sensitive to 

volume ginned at the higher annual volumes and the larger 

plants (28 and 35 bph plants) 

Only eight of the 20 plant configurations are included 

in the envelope cost curve (figure 	10). 	Each of the eight 

plants practices module handling, 	indicating that ginning 

from modules gives lower per bale ginning costs than ginning 

from trailers. 	These costs do not include assembly costs 

and as the previous section indicates, costs of assembly may 

vary substantially with plant size. 	F.ach of the eight 

plants with points of lowest Long-run cost practiced either 

suction gin feeding or automatic blower feeding. 	Automatic 

suction feeding requires more captial investment and/or more 

energy to operat€ than the other gin feeding methods. 

However, as indicated previously, automatic blower feeding 

is not practical at gins that are processing cotton from 

trailers as well as modules. 

summary and Conclusions 

Results of the analysis generally indicate that 

economies of utilization are relatively more important in 

ceucing per bale ginning costs than are economies of plant 
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Figure 10. Envelope cost curve for the 20 West Texas gin plant 
configurations no assembly costs. 

1,000 bales per year 



Table 7. Minimum per bale ginning costs among five basic plant sizes, 
two seedcotton handling systems, and three gin feeding 
systems; no assembly costs. 

No. 	bales/year $/bale Description of gin plant 

495 380.91 
-, 

989 198.76 
7 bph 	plant, module 	handling, 

1,484 139.58 suction feeding 

1,979 110.25 

2,473 92.66 

2,968 81.20 - 
3,596 71.22 

4,110 64.84 - 	7 bph 	plant, 	module handling, 
4,623 59.84 automatic blower feeding 

5,137 55.84 

6,925 51.10 - a 

7,192 49.87 --b (a)14 	bph 	plant, 	module handling, 

7,915 47.09 -. a suction feeding 

8,219 45.82 - b 

8,904 43-93 - a (b)14 bph plant, module handling, 
automatic blower feeding 

9,247 42.64 - b 

9,894 41.41 - a 

10,274 40.10 _b 

14,840 	- 39.58 21 	bph plant, module handling, 
suction feeding 

15,411 38.13 21 	bph plant module handling, 
automatic blower feeding 

18,493 36.55 
28 bph plant, module handling, 

20,548 34.47 J automatic blower feeding 

25,685 33.25 35 bph plant, module handling, 
automatic blower feeding 
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size. 	Per bale costs for a given quantity ginned will 

typically he the lowest with the smallest rate.I capacity gin 

plant which is capable of ginning that vol one within a given 

time period (ginning season). 	Of the various seedcotton 

handling systems analyzed, the results indicate that nodule 

handling lowers ginning costs below that associated with 

trifler handling over the relevant range of pl ant 

utilization--greater than 50 percent. 	The cost reduction 

associated with nicdules results primarily from the large 

increase in gin efficiency rate from trailer handling to  

nodule handling. 	It is unlikely that gin plants whicn 

cannot operate at greater than 50 percent of their potential 

can remain in business over a very long time anyway. 

The effects of automated module seedcotton feeding 

systems on ginning costs are more difficult to generalize. 

Under the assumptions of this study, the automatic blower 

system tended to have lower cost than the conventional 

(trailer handling, 	suction teeding) 	systern over relevant 

ranges ot plant utilization, 	but high levels of plant 

utilization must be maintained for automatic olower feeding 

to have lower costs than suction feeding from nodules. 	The 

module/automatic blower feeding system was the least cost 

only for the large (23 and 35 bph) plants operating above 70 

percent capacity utilization. 	A problem with the adoption 

of automatic blower feeding in the near term is that gins 

must be in a position to gin totally from modules in order 
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to utilize it, and relatively few 'jins are yet in that 

situation. 	The automatic suction fee Iinq system has higher 

per,  bale costs than the automatic blower system, but it is a 

dual system which can accamodate both modules and trailers. 

When compared to module handling Suction feeding, 	Automatic 

suction feeding has lower per oale costs only for the large 

(28 and 35 bph) plants operating at near full capacitY 

utilization. 

The primary reason that the automatic feeder systems do 

not show more cost reductions is the rlatively small (1 

percent) 	increase in ginning efficiency rite from the 

module/suction combination to themodulo/automatic feeder 

combination. 	Under the assumptions of the analysis, 	tne 

cost decreases from the increase in efficiency rate and 

labor savings exceeded the cost increases from the larger 

capital investment in the automatic feeders (and the greater 

energy usage with automatic suction feeding) 	only at high 

rates of plant utilization. 	The 3 percent increase in 

efficiency rate is an average; 	the survey indicated that 

efficiency rates tar individual plants varied from 72.5 to 

98 percent around the 81 percent average. 

Costs at module assembly utilizing palletless module 

mover trucks are also sensitive to utilization of the 

equipment. 	Both the survey of truck owners and the 

simulation analysis using GINMODEL indicate great variation 

in assembly costs among different situations. 	i10se 



examin it ion of 	the rsu its o 	thr 	aria lvses suq j -sts that 

coIpare(i to trailer rianiliny, gins can lower thi: jinninej  

costs by the amount of molule assembly costs only it their 

annual volume can he increased in proportion tD tn. incre.s 

in annual. capacity issociate1 with the high:r efficiency 

rates from the module system;. 	That is, 	they can totally 

.osor the cost of module assembly only it 	they Can obtain 

tho additional volume. 	This conclusion is :insistent with 

the observi wile variation in charges for movnq modules. 

The results 	ot 	the simulation ma lyses 	and trw 

conclusions from them are conditional on the aSsUmtions 

specified in the analysis. 	One of the key assumptions was 

that of "new" gin plants in each siulato1 situation. 	W hi Ic 

totally new plants are rare in the industry toIiy, 	th? 

concept provides d means to make meaningful comparisons 

among plant sizes. 	however, the specified plants represent 

no existing 'gins. 	In practice, each qin plant is different 

and a gin's annual volume ginned may vary suhstantidllv 

among years. 	Improvements in individual ;in 2fficienc,  

rates associated with module systems depend on many factors, 

including how effectively new equipment is matcned with 

existing equipment and the proficiency of gin crews. 

Another key assumption was that with each simulated gin 

plant the entire volume was processed with a single 

handling/feeding system; 	e.., 	trailer and module handling 

were not mixed. 
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Another basic assumption was that of 906 hours of gin 

operation per season, which •amcunts to assuming no 

seedcotton storage beyond several days on the gin yard and 

that weather factors do not introduce lon'j harvest delays. 

Module handling systr- ms may facilitate some extension of 

ginning seasons, 	but the extent and rate of adoption are 

uncttain. 	To the extent that seedcotton storage is 

adopted, larger volumes of those gins will result in lower 

costs per bale of cotton. 



List of References 

(1) Agricultural Research Service, USDA. 	"Cotton Ginners 
Hand000k." Agriculture Handbook No. 503, July 1977. 

(2) Burch, Thomas A., 	and John W. 	Hubbard." A Multi-Year 
Study of the Costs of Module Builder Systems for 
Handling Cotton in South Carolina."  South Carolina 
Agricultural Experiment Station, Bulletin 609, Jan. 
1978.   

(3) Bureau of Economic Analysis, U.S. Department of 
Commerce. 	"Survey of Current Business." various 
monthly issues. 

(4) Bureau of the Census, 	U.S. Department of Commerce. 
"Cotton Ginnings in the United States, Crop at 19. 11 

 

various annual issues. 

(5) Curley, R. S., R. A. Kepner, N. Hoover, (). D. 
McCutcheon, L. K. Stromberg, and E. A. 	Yeary. 	"Seed 
Cotton Storage; An Aid to Both Growers and Ginners." 
California 	 Division of Agriculture, 
University of California, July 1973, pp. 7-9. 

(6) Ethridge, N. Dean, and Robert E. Branson. 	"Operating 
Costs for U.S. Cotton Gins by Location, Plant Size, and 
Utilization Rates: 	Impact ot an Automatic Feeding 
System." Texas Agricultural market Research and 
Development Center, 	Research Report NRC 77-5, 	Aug. 
1977. 

(7) Kepner, Robert A., 	and Robert ;. Curlev. 	"Handling 
Seed Cotton Nodules Without Pallets." California 
Agriculture. 	Division of Agriculture, University of 
California, Aug. 1976, pp. 6-8. 

(8) Kepner, R. A., and R. G. Curley. 	"Seed Cotton Storage 
in California." 	paper presented at Annual Meeting of 
Pacific Region, American Society of Agricultural 
Engineers, Pacific Grove, Calif., Apr. 9-11, 1973, 
Paper No. PC 73-15. 

(9) McArthur, 	W. 	C., 	ed. 	"The Cotton Industry in the 
United States; Farm to Consumer." National Economics 
Division, ESCS, USDA, and Department of Agricultural 
Economics, College of Agricultural Sciences, Texas Tech 
University, 	College 	of 	Agriculturai 	Sciences 
Publication No. T-1--186, Apr. 1980- 

(10) Robinson, Jess A., Dale L. 	Shaw, and Don E. 	Ethridge. 



"Costs of Operating Module Mover Trucks." 	Tht Cotton 
qin  Ind  2i1 jill 2ff1j, Oct. 4, 1980, pp. 14-15. 

(11) Shaw, 	Dale L. 	"Economic-ngireerir.g Simulation of 
Cotton Ginning Costs. GINMODEL: Program Documentation 
and User's Guide." Commodity Economics Division, 
Economics, Statistics, and Cooperatives Service, USDA, 
and College of Agricultural Sciences, Texas Tech 
University, 	College 	of 	Agricultural 	Sciences 
Publication No. 1-1-174, Aug. 1978. 

(12) Shaw, Dale TL., 0. A. Cleveland, and Joseph I. 	Ghetti." 
Economic Models for Cotton Ginning." Commodity 
Economics Division, Economic Research Service, USDA, 
and College of Agricultural Sciences, Texas Tech 
University, College of Ariculturl Sciences 
Publication No. T-1-158, Aug. 1977. 

(13) Shaw, Dale L., 	and Don E. Ethridge. 	"An Economic- 
Engineering Modeling Approach for Cotton Ginning 
Costs." 1978 Beltwide Cotton Research Conferences 

National Cotton Council. 

50 



APPENDIX 

51 



C-- cc 
cc 

C)C)C) 

.U)C) 

C) LO 
C)LU 

cc C\j 

'.ct.0c 

C',jC)C') 
C)N.C\J 

N.C) N. 
C)(UI'D 
C')C)C') 

- 

cc LU 
C)C)C) 

N.(UC'si 

i 	(U LO N. C) C) 	C) 	N- N. cc L)) C) 'C LU 
LO 

C) C 	- LU LU CD C) LU N. - C) LU C'-) - - cc 
I 	0 	'C 	C') C') 	 C') - 

I 	N. CU cc C) LU 	 N. (:r% CU LU U) C) C') 
C) 	- N. N. cc 'C C) C) C) 	) C) N. C') N. cc 
LU 	I 
cc 	In - LU C\J N. C) C) c'.j cc C) C') N. C'-) C'.) C) LU 

i 	- cc  

LU 	p 	r-..C\JC)N. 
N. 	— N. C) 'C N.  C) C) 'C 0) 0 ,  C') C) N. C'.) 'C cc 
C') 	I 

C) 4 4 cc 	CS C) 	 N. 
I 	C'-)LU 

C) 	I 	cco-)u-,c') 
C) 	 cc C)C)c,o,ccN.N-.o(U- N. 

C'.j .- C?) 'C cc C) C) 'C 	- (= cc 'C C'-) N. C) CU- 

 In 	I 	N. .-. 	'C '.0 	cc cc C) "D N. LU C') CD C') C') 	C) C') 'C -C) C) C) .- LU C) ,- N. N- cc '.0 

'-C'-) 
CU 
.0 

0) 	- 	'.0 C') 'CC) 	N. 	C)C)LUC') 
C) cc < 	(n cc C) C) C'-) C) 0) cc N. N. C') L'-) Cr) 

LU 	5- 
(U 	LU N, C') CU Ui C) 	'C CD C'-) C') 	. 	- C') 
C C) 

C) C')CULU 	LU CD r- 
M MkDC)C)C)OD.00)LUUiN.ccI.Uc0 C) 

I 	C') C') C') C?) Ui C) C) C'-) C') (= N. '.0 C') U) (= C') C') 

C) 	0) C) C'U 	. 	N. C?) '.0 'C C) LU co 'C C) 	I 	C') '- cc C'.) CU C) C) C') C') 0) C') CU N. (U. LC) N. C') 
I 	 C)C)C)N.'.00'iLUC)C') Cl) 

CU LU N. N. C') 	CU C) N. 	C) Ui.C') LU C') 
C'.) 	I 	C) cc '.o cc C) C) C) C) - (n C') C') N. C'.) LU 'C 
cc 

C)cc-cjC)C) CD, C'-)c')C)r--Loc'-)LUC)r?) 

C) 	I 	r'-)LU'.cccC', 	N.C'JN.C) LC) LUC')(U'C 
CU. 	C)C)LULULUC)C)N.C)C).-C)N.CDL'LU 
C'.) 	I 

0)N.C)C) C\jC)N.'.0C'iUiCDC?) 
CU- 	I 

S.- 0 
.0 
(US- - 

0 C 	 CLI -0 	if) C 	 S.S.-ci)rU 	(3) If) 	 +)S-(1)UU,- 	•,- CU 	 .'- 	4.-) 	if, 
(L) 	C 	ci)0)CC4-C If) 	0 	5.. 0 (U 	4- 	 0 

C) C = L 	Cr. 0 0) 	C 	'- (1) 1 	4-a 	ci) 	C)(L)e 	 'U 	OJC Ci) 	(U 4.-) 	U 	(U 4.) 	 =(U if) 	C 	C C 	(1) (1) (U 	U 	C, if) 4- ((3 	UQi(U 	(U(1)-,-CC>..CS- 
W 	S... 	S.- 	v 	5.. 	0 	5- 	5.- 	0 	0 	C'- 	5.- 	ci) ci(U(U'.,)5-C)UQ)U • C- 4-' Li) 	)< 	C 	C- 4- . 	.- (U (U 	(3) 0) C-> if) o 
C) - -. I- c-DC) 	U) If) S-I U 	C) 

S- 
CL C 

C 

 

52 



S.- 0 
.0 (05- 
,- 0 

o 
LI) 	 4-'S..-(1)oo.- 	.,.- (0 	 CUC 	•.- 	 U) 

C 	UC'CC4-C 
LI) 	0 	 to --.-4.-- 	-a 	0 

a) C C CD 0' 0 0' 	C 	.- a) 
LI) 	4- 	a) 	0'Wto 	 to 	(1)C 

to 4- 	0 	(0 4- 	.- 	(0 
CC 	a)a)to(a 	C)V)tI- -  

to 	OUto 	to -a)-.--CC>,CS.- 	I- - 	U S_0S_S.-00C).----S-a) S_Ua) 	a) 5-C)iOa)0 
• Cl. 	LI) X C CD- 4-.-.- to  (0 ai C 	0.>)Cl) o 

('Si 

U 

- 

-'-5- 

() 

CD 0303 ' 	I.0 N. N. 	 CD N. .- LI) (0 0303 03 
CD tfl .-C)03N.(0(--C)C)03N.C)N.C)N.r- L.1) (7) 

I lzzr W 	cSioo 	 C' - CCDN. L.00Du 
In 0) 	(\J.- 	,-- 	.- .- CO N. 

I C\J('sJ 

CD C) LO N. rn 03 lzzr 	N. N. m C'J LO LI) (\ C) LO N. C) 03 
CD CD 	I CD 	r c.0 N. 03 	CD 	N. C) .- N. In O CD  

N. . . 
I N. 0) C) N. CD CC CD 0 	- CD N. D c 	co CD U) CD U) LI) 

I-- 
LO M 

C) '.0 .- 	LI) 'C C) 	.- CC CD .- 'C LI). 	CC LI) to C) to 
N.CN.N.LI)I) C)-N. 

LI) 
I 03 N. 	 CD 

('Si 

C) to C) 03 '.0 	 C) CD (0 U). 	'C CD '.0 LI) - 
CD C) 	I LI) CD CD 03 (0-  -0 ('Si (\J  'C LI) C 	N. CC LI) CD ('SI 'C 'C 

c) . . 
0 I I') LI) ('Si C) LO,  (0 	CD C') ('Si CD Li) LC)*  C') LI) CD (0 LC) N. N. C') . 	(\J 03 '.0 

I 	 I 

(0 
NI 	 I 

(7) 	(0 ('Si N. C) LI) C) 	C) C) 03 - N. LI) N. (0 C) 	LI) ('Si (0 
CD 	to 	I 	03 ('SI N. CD C') (\J CD In N. 'C CD (\J N. ('Si LI) N. 	C'.) 

•,- 	Li) 	(NI 
a) 	CDCD CD 	 I)CDC") 	(".4(0- 03 

.- (NI 	 N. LI),- 
to 

>5 	 .0 
5...- 

C) 	Ul 	C') 03 'C 03 C') LI) 	C) .- CD CD C') LI) .- C') LI) 	N. CD N. 
0 	CD 	C) 	5- 	CD C) U) Li) '.0 N.  CD .- In N. 03 ('Si N. C) Li) '.0  o '.0 	CD 	(0 	 . 

.- 	C) '.0 	(NI C") (NI CD ('si ,- CD (0-  LC)  CD  
to 	LI) .- 
o 0 

CD 

C 	C) 	I 	(0 'C - .- ,- LO 	CD.-.- to- 	LI) LI) C') LO 	'.0 LI) CD 
(3) 	CD 	cr 	N. 'C (0 (NI .- C') CD C) C") N. '.0 ,- N. '.0 U) LI) 	'.0 '.0 CD 0 	N. 	C) 	I 	 . 
S.- 	 N. (0 .- (NI C') (NI CD .-.- CD to LI) C") (0 CD C') 	N. CC C) 
a) 	In 	I 	,- C- 

C) 	I 	N.CNIC)C')('SII'D 	C)N.C'4(")CD LC) LI)C'.JN. 
CD 	C) 	N. 	N.CDCDN.LI)CDN.(0 LC) (0 	0)03.- 
03 	N. 	I •  

'.0 (".4 .- 	("4 ("4C)*  .- .- CD (0 In C") to CD C') 	(NI C') C) 
InC").- 

03 	I 	CDC"JC',iC') 	('SiIn(Ni(0InU)CDCNI.- 
CD 	to- 	CD LI) ('Si N. to 03 CD In CD N. 't 03 N. C") In <r 	CD (\) 

C)CDC) 
N. 	I 	.- 

CD 	CO 	
I 	

(NI co C') In 03 In 	03 '.0 C") '.0 C') In 03 (NI '.0 	N. '.0 (NI 
CD 	C) 	I 	(0 	.- In .- 1.0 CD C") C) N. Cl) N. N- .- LI) C") 	C') CD C') 
.- 	(0- 

I LO CD .- .- (NI ' 	CD .- CD CD 	(0 C') (0. CD  
03 	.- 

53 



5 ( 

U.) 	I 	C)  .— C) 03 cc Ln IZI-  m cc cc a).- U) 0303 U) 
N. 	a) C) N- (NJ (C) CO (.C) C) () NJ (NJ N- CD cc (.0 
NJ 

U)C) ccuCD--  crCDcc 
I 	U) 0) 	r 	r  

C) 	I 	cc Ln C) C) CC (\J 	a) (NJ CD CD un C 	s 	cc 
N- .— N- Cl- cc (NJ C I)  C)  Ce-)  CD (ON- U.) U) N- 
N- CD C) N CO cc N) 	(\J CD N. In C) CO CD 	- C"iI 	(NJ L( 

I 	CD cc cc cc LI) CO .— CC C) .— N- CC LI) CC LI) NJ 	InN- 	C 	N- cOLC). CO 	I 
CC N) NJ U) LI) 	r (\i NJ .— CD (C) 	N) (.0 CD 	r N) 	I 

C) 	I 	N- .- NJ LI) 	C cc (0) C) CD cc CC LI) LI) N) ('.j C) 	a) rNCCCCN- N- LI)CC 
CD N) LI) NJ N) 	N) '— NJ - CD (a (a N) U.) CD N) LI) 

I 	CD N- CD cc LI).- N- N) C) CD N) .- LI) CO NJ N) 
CO , 	LI) LI) N- .- N) 	- CO N- NJ LI) (.0 N) 	C) N) N) (NJ r 	.- CD (a 	N) LI) CD () 

cc 

(I) 
co 	S.. 	Lr)r-CON)a)C).-cc.-.--N-LnN)NJ.- 

CO 	NJ .— LI) (.0 03 CD N) 	CD N) (NJ N- N- CC (C) LI) 
.— 	C) N- .- NJ NJ NJ .- ' —. 	CD 	- N) 	- CD N) N- 	0 
CD 

N) 	N) NJ N) U) N- C) NJ N- CC.- CD CD LI) N- 	NJ N.J 	I 	C) CO 	NJ 	N- .— NJ CC N) .— N- N- U) U) C) 
NJ .— .— - CD C 	N) 	CD N) a) 	I 

03 	IT U.) .— N- ko N- CC (NJ 03 NJ C N- U) N-.-- U) C) 	I 	C)CD .-N-N)CDU)N-N)LI)N) 
NJ .— CD .— C C 	- 	N) 	CD C') 

CD 

N- CO (NJ LJ) (NJ C) N-.- CD (NJ (NJ N) LI) .- .— CD NJ N- 0) N) a) CD N- C') Cl) 	N- NJ LI) 5') .... 
CD .— CD CD N) 	N) 	CD N) 

N- 	U) 03 U) 03 N) cc CC NJ 	U) 	U) 'C-I 	In LI) .- U) N- NJ N- C) cc C') a) Cl) N- C (C) (NJ N-. 
U) C .— .— .-- .— CD C CD C C') 	N) 	CD C') 

(NJ 

S- 
0 -C: 
fa 	S- 
.- 0 a 	 C: 	ci, o 	 s-s..(3.(a 	w (I) 	 4->S..C)00- 	-.- (C 	 awa 	- 	4-' 	I/I 

C) 	C 	C)0aa4-a LI) 	Q 	5.. -ci 	(0 .,. 	.— 	-.— 	0 Q) a a cD ci C C' 	C LI' 	4-) 	C) 	C)W(a 	 ra 	a) 	C: C) 	(04-) 0 	(04-) 	 =(0 •r 	-na 	Ca 	Q))(0(a 	0)I/)4-.-- (C 	OWlO 	C)aa>,a5- 	- 
)C) 	0-rCrCLI)(I)LC)(00)L) a. -i-a 	ci, 	X 	a 	a.L(...—.— (0 	(0 	C) 	ci) r-, C 

C 

CD 
U., 

CD 
(0 

CD 
N- 

II 

F' 

CD 
CD 

C) 
-D 
rz: 
H- 

U) N- 

(0 N-
NJr- 

- 

- 

- 

C) 



I  CO I CO 00 C\J 	CO 0 CO N. N. C) N. 	In C) rn In 1.0 cc 
CO CO - CO CO 	CO In CO 	- 	- CJ. 	N. rn 10 C In C) 
.- N. I • I 

COCO.-CCO10 
I CO 	. 	 - c 

-c c...J (NJ 
ci) I 

j I C 	C 	'.0 (NJ CO C) 	 '. 	N. 1.0 In 00 	0 c,  0.0 	r) 
CO C LI) N. (\J N. &fl () 0 	(\J (\J 	c 	) N. In I.c) In r-.) (Nj C) 

I 
L I 

C) (NJ C) 10 N. LI) (NJ C)  (NJ C) 10 In C) N. C) '.0 C\j 
(1 I (NJ lzzr 

o -- 
- I 

C) 	CO CO () 10 10 0. In N. 	t In N. - 
CO C) N. N. () 	CO LI) C) 	() C) C) N.  C) In CO C) CO (Ni 

In cc (NJ 	LI) Cl) . 	C\J r- 1 	In 	(') 10 C) 	j CO 
(1) In I - (NJ C) N. 
ci) 

I I 

0) 1 0) Cj cc '.c In In N. 0j CJ 	(\J 	In cli (Ni C) '.0 	C'J 
CO C) N. N. CC c) N. '.0 	'.0 - C) 	i-  CC N.  (NJ LI) r- 

00 N. 
C r- '- '- 1) C) (NJ 	CO 	() LC)*  C) C') C\J 

In 

C-4•' -I-) I 
r) 

0 0 r-j cc I czr .- CO C) CO cNJ CO 0) C) 	T C) CC In In CNJ C') CO 
U _ 	CO C) i-  LI) '.0 '.0 CO '- - C'.J CO C)  CO N. N. N. U-, In 	p C) In 

j 	Inp 0 I . . 
ci) 	>, C) N. - (NJ Cl)*  C\J - . 	CO CO 	C') 	CD C') - 
0-.- 4-' CD cu 10 

0 
S- 	G)  
4-) 	Ln 00 -.. '.0 .- (NJ Z3,  CO N. Cc C) '.0 In '.0 	In  
Ln 	1/) 4) 	© C) J) co N. CZ7 (NJ LO N. C) CO N. C') 00 N. N. 	LI) O C') 

(0 U 	'C . 	. 	. 
'.1) (0 ro N. 	(NJ (NJ .- CO ' 	CO C' C') 	1 C'l 	C) C') N. '.0 
(0 0 C CO .- - LI) Cl) - 
><C (0 - C 
ci) U 

CO ci) 
C) -I-) CO CO C) (\J 	.- 	if) '.0 LI) C'•)  N. LI) .- .- C') CO CC c'...i 

4-' 0 0 	CO C) I N-. N. ("4 C) .- LI) CC C) '.0 C') N. 1.0 N. (NI In C') C') CO L 
ciJ 	N. 00 . 	. 	. C 

ci) C I 1.0 (NJ .- I-  (\J .- CO CO CO CO Cl) 	- C') 	- CO C') C) (\J r- .0 
s- .- GJ 

 .- - 
ci) ci) I  I C) 

4-' 
4-' c N CO C c'-. cc cc c 	- 	- CO '.c 	LI) ZT CO 1.0 (NJ N-. if) U 
LA 0 CO 0) I C) (NJ - '.0 30 C') N. 00 In C')  '.0 LI) N. C) In (NJ C) C') eu 
0 --  CO LI) .................. . 	. 	. 
U 4-' I LI) .- .- 	.- - CO CO CO C) C') 	j C') 	- CO C') In CC  

o C') .- 	 I 0 
0)0 I U 

I LI) 
C - N (NJ 	0) N. 00 LI) '.0 1') 1,0 N-. CO In 	CO.- '.0 In N. 
C Cl CO C) I (NJ C) .- 	l.Q .- 1.0 N-. In C') LO 	N. C) In (NJ C') 0) 

.................. . 	. 
I In CO .- r-  .- I-  CO CO CO CO C') 	j-  C') C') CO C') (NJ 	N-. (NJ 

In - 
I  I C) 

(0 	(0 I 4-' 
.0.0 N-. c'.j 0) LO 	- CO '.00)0) 00 '.0 .- CO LI) CO CO N-. .- '.0 '.0 rc 

CO C) I N. CO CO C') LI) CO LI) '.0 	- r' 	LI) C') N-. CC LI) ,- C) 	-  rr S- 
C) 0) 

cuci) I .-CO CO CO  COC')C')C'DCOC') 0)CNJN. >.. 
0_I.- 'C (')C\i- U 

--.-... 	- •1 r_-4-) ).- U 
0 •1 

• .0 4- 
ci)>,  4- 
4-'4-) 3.-C ci) 

C ci) 	.0 	(fl (0 
E 0 S.ciici 	QJ (11W.0 N. 
.- (0 Il) -' 	s- 	cu 	'.. '.0 4) 	0- ra o ci) 	 I,) 
LA ro C) C 	 WC)004-C 	 0 Ln 

Li.) 	(J If) Q 	 (0 ._ 	4- . 	0 	0 -.-. 	.. 	0 Cl) 
ci) C C (3 Cl 0 Cl 	C 	.- (I) 4-' 4-' 	U ci) 

1/) 4-' 	ci) 	'C)(0 	 (0 	WO 
ci) (04-a U 	(0 4- 	..- - 	0 (0 00 C) 0 

ØJQ)(0(0 	C)()4 U  1/) 
(0 ucurci 	c0-w-,-.oC>,C- 	- .0 Ln 

C) C 
(W0ci) 	 (0 C)(3J(J 

C . C. +4 Cl) )< C C. 4.- .- - (0 (0 ci) Cl 0. > LI) 4- 	>( 	S- 
C 	ro 	CU 	a) 	C: 	ra 	Qj 	S.-  

(3 In C) LI) If) In In U.) CO = CO = U 	0. - 

55 



CD 

cJ 

lc, 

'CD 
C 
0 

N 

CD 
•.- 	LC) 
4-) 
= 

CD 
CD 
C- 
(a 
U 
4.) 
C 

C) 
U N. 
S-
(31 
C- 

C 
cc 

C 

CD 
CD 

If) 

a) 

if) CD-) .- N. C-i If) - .- cc cc 	'-j 	C If) 	S.  CD Ln 

- cc LC .O Cn () C 	- u 	- 	CD C') (Ni CD S.0 
r cc 

C-i If) (7 	5-  CD (NJ r-. If) C' C- C, r) i) If) C, 	f In 
I C'i S.cDr-)c-) cc 	Cn In N-re) Lfl C') r-. LO If) 	J- 

(NJ 

cNJ 

S.0 Cl) CD CD If) 	C, N- C- IzT LU C-  (NJ C, 
ç) 

• rj-) , 	.- CD 	S 	If) CD 
S.0 

CC C\J S.0 (NJ LU .- LU CC C' C, N- 	Zt if) LU L.0 c 
C,  ccr)cCLCN- r - 
CD- 

I (NJ c\j 	- 	_ - CD CD C) CD C) If) C) 
cc 

I  ., cc 	 CD 	CO 
(NJ I N- 	S.0 N- N- co cm CD N- c) LU LU N S.0 LU CD 
S.0 

C) C, N- - (NJ (NJ .— CD - CD CD c) 	- 	CD c) 
CD 
.— CD 

-c 
N- is CCCD-N-ODN-CDN-LL--)LULUS.c-c\J 

5- CC, 	cli (NiLUN-CCS.CC-)U)LUN-P)LUC') 
N- r 

• cc CD 	UU (NJ .- CD CD CD CD U) 	CD CD C) 
(NJ .- 
.- 0 

CD 

(Ni I ç) CD 	- N- LU CD N- S.0 1', CC CD-  CC LU U) CD CD- 
N- C 	C, (' 	C 	CD c) S.0 N- In f)) (NJ CD N- r 	In (NJ 
cc 

S. CDCDCDCD CCD 
CD- 

N- I S.0 CD .- (NJ .-- CC CD N- N- 00 S.0 S.0 If) In CD CC 
CD CD CD (NJ N- N- .- LU S.0 CD () .- () N- CD LO .- C-) I 

tZ .- CDCDCDCD (1CDC'm S.0 

- I C-) .- C-) r 	C' 	Li') (NJ .- (NJ CD CD ('.) U.) (NJ CD CD 
(NJ C'.) (NJ .- If) LO C) U.) S.0 CD C'.) ,- (NJ N- CO U) - 

ddc'. C-) I 

S.0 I LO If) N- CO S.0 CD N- LU CD CD IC) (NJ LC) .- C) CD 
CC (NJ CD Cs.) C'.) CD CD LU C'.) C'.) CD .- N- N. L1) .- 

(NJ I 
CDCD 	.-CD CDCDCDCCC'.)CC'.) 

(NJ I 

S.- 0 
.0 (DS 
-. 0 C a) 	.0 	(/5 o S- 	S- 	a)(D 	a) U-) 4-)Sa)00r- Cc Ca)C 	..... 	4-) 	(/5 

U-) 0 	-c CD .,-. ., 	4-..- 	C 	0 
0) C C (D an 0 0) 	C 	. 	a) (I) 4-) 	a) 	QSa)rD 	 (C 	a)C 

(1) CD 4- 	() 	CD 4) 	 = CD 
.-VC 	CC 	a)a)(D(D 	,4-.- CC 0 (Ii (C 0-a).--C>,CS.- a)S-S.S-LS-000)•.--.-S-a) 
S-0)0) 	a) -.-(C(CvVS.S.C1CDa)U 

• C- 4)  VS )< C 0-4-.-'-  (0 (0 0) 0)0.>, If) C 

(\J - CD 
CC' S.0 S.0 
CCCr 

- S.C. - 
S.0 C") 

LO 
f-- LO 

CD 
oOS.Cr'.S 	C-. '-- 

(NJ 

(3) 
4.) 

N- CDN- 	CD CO 5- 
CCC 	>, 

U 
C 
a) 

U 

- 

4- 
a) 	4- 

a) (0 
N- 

.0.0 
4-'4-)U 	a) (1)1/5 	E 000) 	C 
00.- 	LI) 

.0 	VS 
CD 	a)--- -) 	>< 	5- 0--CD 

LL- 

56 



C) (a-  CD N. lzt CC 	i-C 	- C) CD C) i-C) C) r- 
N. I in N. i-C) i-C) C) C) t)) CC N. LC C) N. .— i-C C") 
C) 

Q) in (NJ in N. C) C) in C) C) N. LU CD N. C) :Zr 

I 
-CD 

CD Cs) CD ( 	CD i-C 	in N.  OC C) 	LU C') CC N. 
N- I LUinCD - C)C)C) - C)N.C) or- N.CDLC)C) 

I 
C) inCDoC)C)C)N.LUr')i-CC)CD 

('5) - - (NJ 
(C 
.0 

'cc Ln CDi-C.-C)LC) 	i-CC)C)C)i-CLU,-r---,-- 
m C) C) i-C C' C) C) C'- i-c) CD N. N. N. cc i-n cc 

C) (C 
(5,) CD C) CD in C) C) Cl) C') C) i-C in CD in C) c 

C") .— .- C') 
0 

CD 
CD I C) i-C C) i-C CD 	i-C i-C.- C) i-C in lzzr i-C C) 
i-C C) i-C CO 	CD C) CD (NJ C') CC 	i-C N. 	in i-C 

C) .— C__) 	- C) C) CD (NJ C) i-C i-fl CD in C) CD 
CD -C'.) 

N. C) 00 Cl) N. C) 	C) C) (NJ C'.) C) in i-C in .- 
in I N. 	N.N.C)C)C)C)CCCDLUN..-ini-O 
C) 
- i C) CO - (NJ CD C) C) (NJ Cs) C) i-C in CD in C) CD 

CD 

C') I C\J LC) ,-i-CN. 
LO i-C (N) in 	CD C) C) i-C CO 0) (NJ CD N. C) in in 
- 0) i-C .- C'.) C") C) C) ('5) .- C) i-C i-C) CD 	C) () 

N. I i-C .- 	- ('5) CD 	co in crC. C) LU N. 	C) 
N. N. 	C'.) C) C) C) CD i-C CO .— .— N. N. in 

C) I 
N. 	 C) 	 LUC")C)C") 

LU (0) i-C 
C\)N.(0 

C)CDN. 
(NJ in i-C 

C) 
CD i-C C') 

i-C co CD 

N. in C'.) 

in 	Q - cc in Cj 	i-C Cs) - t um - 	in 	i-C in 

	

CDC) I 	 LU C) 	 N.C)CD  

	

I 	 C)C) CD*  
N. () 	Cs) r) 	C').- 	.— — 	.— 	CD i-C.- 

C) 	C)N.cGLC 	CDCN.CLUccC) 
C) CD I 	C)C)-C)C) C)0N.r 

I CC CD LU .— in C) C) 	N. C) .-- i-C CD C) C) in 
CDN. 	-- 

C) () co .— 	.— C') C) - 2-  in C) LO C") 
CD 1c0 I OD.- C)C) - .-cCcCC)N.CDi-Ci-C 

I LU N. CD N. C) C) CD N.  i-f) C) cc i-c CD CO '= - 

S.- 
0 

-C 

3 0 
C) .0 U) 

SS.-W(C 	C) 

C 	 a)D)CC4-' 
0 	 C..-,-4--.- - 0 

WCCC.CC)OC) 
I- 	C) 	C)C)rC 	 (0 	C)C (04-) 0 	(0 4-) 	- C ' 	 (C 

CC 	(1)C)(C(0 	O'U)4-.- 
L) 

 

	

Cl) (0 	(0.-C)r-CC>'.CS- 
W S.- 	i/i Z S., U S.. S... 0 0 C)..- - S.. C) 
5C)0) 	W-(C(CU)U)S.C)(CCJU 
0.4-' U) X C C-4-  - .— CO CO C) C) C. > U) 
C) C C (0.-  = 4- (C (C C) 0) C (C C)S.-"-- 

C) 

 

 

10 
1= 

N. 

57 



N. 

C) 

cc C') in 
'C(CC'.J 

N. (NJ  LI) 
(C- C'),---
(NI(NJ 

C') co 10 

cC- N. 

(CCO'C 
N.LI).- 

C) 

- 

-S 

I CO in 	CO C) N. N. in 	CO 
CO I in CL) C) (NJ N. .- 	- 	LO C) Lf) N. 	N- IL) 

.-1 C) 
I 

"C 

CD 	, 	r 	 _ 

C) N. 	- (NJ lzr in CO 	LO 	C) in in 
N. I CQ in 	C () C) C) in CD 1,0 CD (NJ N. N. C N. 

(NI 0) 
I c) (NJ C) 	C 0) N. C) in C) C) '-0 in C) N. C) 	zr 

CO CO.- 	 C) 	C) in C) N. in 
C) 110 I in in C) 	 N. C) N. in q.0 <r LO N. (NJ in 

, 	0) 
I 

(NJ 

N. C) .- 0 (NJ N. 	1- 	CO (NJ C) 	0) in C) in in 
C) in I to IC CO 	C in C) N. 0) in N. in N. 	in CO 

0 I .- .- .- C) :ZrC) C) (NJ .- C) .1 (C C)  in C) C) 
C) .- (NJ 

(C 
NJ I 

N. .- (NJ C) IC 	C) 	(Ni 	CO .- C) in 'C (C N. 
C) I in'CN.CO inLOC)inN-0)in'C 
in a 

C) C) N- .- (NJ () (NJ C) (NJ .- C) 	- (C c') (C-  C) c') .- .- 
(C 

>) -C 
N.. 

'C (n LC.-.-(NJ'C 	CDC)C)(NJ(0*, ininC)in 
Q C) C) S... N. 'C (C.  (NJ .- 	) C) CO () 1,0 .- (C.  N. 'C in in (V LC C. (V 
C. N- (C .- (NJ C) (NJ C) .- ,- C) (C (C.  () (C C) ('1 
CO .- 
(_) 0 

C) 
in I in in CO C) N. (NJ 	C') C') 	- 0) (NJ U) C') (NJ tO 

C) C) (NJ tO tO (NJ 0) tO C) C) IC) ,- 'C C) 'C N. (C U) (C 0 N. C) I 
5- • to (NJ .- .- (NJ (NJ C) .- .- C) C') (C C')  (C C) C') 
C) 'C C. 

I 
LO I (NJ in CO 10 <r IN. 	in C) (Ni C) C) U) 'C (NJ C) 

C) .- CO.-.- 10 C') N. C) (C C) to CO ('J N. (NJ in C') 
CO C) I 

in .- C')(C- C)C') 
N. I 

C) C) CO CD N. 	C) C) (NJ .- 'C in C') - 
C) C) 0) .- (C-  C) U) C) C')  C) 'C CD .- N. .- in C') 
C) C) I 

in C).-.- (NJ .- C) .- C) C) C')  (C C') (C C) C') 
co 

I CL) IC (C C') N. (NJ 	C) (NJ C') U) tO U) C') - C) C C) LOC)C)C' -CDtON.DN.C)inC') 
C) CO I .- .' 0) 

S.- 0 
-C (CS.. 
- 0 

O S.-5-W(C 	(3) 
U) 4-) 5-C)0U.- 	..- 
(C CWC 	- 	41 	(A C) C 	CJO)CC4-C 
U) Q 	5- 	(C .... . 	4- ..- 	0 

C) C C () C) 0 C) 	C 	.- C) 
U) +.) 	C) 	0)0) (0 	 to 	C)C C) (0 4) 0 	(C 4j M 	 = (0 

CC 	C)W(C(C 	C)U)4-.- 
(C QC)(C 	 - 

- 
5-C)C) 	C)(C(CU)Ifl5-C)(0QJQ C. 4.' tn )< = C. '4- .- - (C CO C) C) C. >, i) o 0)CC(C,4-(C(CC)C)C(CC)5-. 

C) - - )- co (/) C) &) f il v) UJ = = C) 



C) C) 	C) 	 . 	C) -C Ln . 	Ln 
CD I S.0 N- C) Lfl CD N5 N.- 	-. 	c' 	S.0 S.0 N- Ln S.0 - 

C) S.0 N- V) C) C) C) c) 	C) S.0 
cCC 

CD Cn 	C) C) 	C) N-. 	C). 	. 	N- C) 
I CDNN- LnLJ -) 

, C) 
cn m m S.0 N- Ln cn cn (\J C) S.0 	r cn N- C)  IZT 

C) N- 	 C) LO N-. 	N- C) CO 	 S.0 
LC) I CO C) () LC) C) LL ) ('.J 	N- C'J N- (NJ N-. 	L 	C) 

C)c)S.CC)cC 
'-(NJ 

I C) C) CD M N- r- 1-0 C) ( 	( 	,- - N- c') LI) -,o 
C) 

I . 	 . 	. 	Cfl LI) 	C)I M  C) 	 C) 
LI) 

_ 	CD 	C) m Ln (n S 

I UC) C) LI)LJ) 
...... 

" C) 
N- ,- 

- 
S.- 

CM -C) 	 C)LI)N--(\J 
C) S.- C)CO -  N- LflLI) 
C) (Ti ................ 

• N- 	- 	(NJ (NJ ,- 	C) C) 	 C) C 
C) -S.-- 

C 

CO I C) C) 	:Zr. 	(NJ .0-  S.0 Cl LI) N.- (NJ 	zr LI) .0 CC 
(.0 (NJ . 	.- C') .- C) ,- C) C) C') .0 r') 	C) c 

C) 

C'-) I S.0 N- C) C) LI) LI) 0- N- N- N- () (NJ 1.1) N- .— CD 
N- C) C)C)COC))(NJ.0- C)N---U 
CD I 

LI) —. 	. 	,— — C) C) C) C) C) C) () 

Ln C)C) C)UN-QCDN-C)U - C).0-  LO r-) C) 	- LI) S.0 C'J N.- CO IO (NJ C')C) N- C) LO C') C') I- 
LI)C) C)C)C)C)CC)C-) (S'_) 

C) I N- .0 S.D S.0 C) CO N- C) U_) C) .—. 	C) Ci 
N--C)(=S.CN-LI)CSJC'_)N-N-C)LI)(NJ 

co I 
.0-  I 

LI) - C) 	I 

Ln 

C) 

C) 

C) 
co 

C) 
C) 

C) 
Ln 

C) 
S.0 

11 

0 

5-- 
0 
.0 
(Ti5 

0 L5--C)(Ti C) U, 4-'5--C)0U- 
CUC 	'- 4- If) 

(3) C C)C)CC'-I-C = (I) 0 S... 	D 	(Ti ., 	4- ., -S (1) C C CD C) 0 C) C '— (L) U) + C) 	C)0J(Ti (Ti C) C) .0 4-' 0 	.0 4- = C C 	'— 0 .0 U)C CC 	C)C).0.0 C)tJ)4 -r- 
.0 0C).0 .0J-'---CC>,CS 

- 
S -C)C) C) -.0.0(AU)S- C)TiC)0 

• 0- 4-' il >< C 0-4-- ,- (Ti ra C) C) C- >-, VS o 

Ii) 

--S 

59 



C-')C\J,- 

C) 
C) CJ 	C) C) U) '.0 tzr U) (\U U) U) '.0 .- U) 
N- C 
C) 

C LC)C)C)LC) 
N. 

N- 	U) C-C)  03 C'.J ,- N- N- U) .- U) 
LC) 
C) 

I 
03 U) CO C) U) U) U) ko C-C).. 

I C-C)NJN-U)U)C3 
C) 

U) 
I 

U) - I 
C) 

N- - 

C) C) U) ,.- CO c'.J - 	N. C) '.0 r- U) 03 .- 
Ci I - 	C) 	C-C) U) 03 C) - N- (\.J 	- N- <r U) 03 
- a) 03 	CD* 	- C)C-C) C) ,- 

-C 
C\J Cli LC) C) C) (\J U) (\) 	? <r U) C) - N- U) 	' 	C-C) 
N- s- N- '.0 C\J C) - U) 03 C) '.0 CC) C-C) C) N- C\J U) C-') 
CO 

.- C)C)C) c,C-') 

C) 

I C) N- 03 U) 	C) C'.) C'-) 1.0 C) ,- ,- U) C') C) U) 
U) N- C) - '.0 03 C') N- CO U) C') C') C) N- C) U) C') 
03 I U)C)--,- C)  CD,  CD,  CD, 	C')r C) C-') C') I 

C) I N- C')C\JC),-c')C)U)N-C)C) C') C)'.0C) U)C-').-C)N-03U)C'j 
03 I - U) C)C)I=C)r')C-') CD*  C') 
U) I 

CC I C)N-C-')03U)U),-'.0CoU)1.00D'.0 
C) t4) '.0 C) C') 	C) U) 1,0 re C') C) N- N- N- U) 
03 I 

CO - - 	- C) C) C) C) (') C-') C-') C') C) C') 
N- C 

N- I U)'.0N-U) (n 	M-,-C)U)N-C)C\4 
03 C)03 U)U)C)'.ON-'.OU).- 
N- I 

C) ,-,- C) CD C) CD C) C') M 	) C') C) C') 
C) I 

5- 
0 

- 0 
a) 	-0 	If) 
S.- a) 	a) 

C 	OJCiCC4-C 
o s- - e . 	. 	-0 	0 

a) C C cz Ci 0 Ci C -  a) 
4- 	a) 	CiWCe 	 Ce 
ce 4- U 	CO - Z C 	.- .- 	 CC 

	

(/i C 	C C 	a) a) Ce (C 	Ci i.n 4-,- 
Qa)rC 	(CC)-.--r-C>-,CL (v S.- S.- Cli 	S.. C-) S.. 5-00 Ci, -- S... a) 
S._C)a) 	a)Ce)vichS.CiCea)U 
0.. 4-J C/i )< C C- 9- ,- .- (C (C a) Ci Cl- >., './) 

a) 4) 

= 
0 

C) 
C-
Cl) 

rc 

C.' 

-c 
03 

C -4--' 
.,- C/i 
Ci 0 

C-) 

C)>-, 
C-,- 

s-a) 
4-.)  (/) 
C/i Lh 

reQ 
XC 
a) 

Ci 
4) C 

a) - 
a) 

(I) 
4..) 
C/)0 
o 
o -i-) 

0 
Ci = 
C: V) 

co ra 

C 
C Ci 

C-' •-• 
a) - 
)- C 

-c- 
S- (V 

'—I E 

C)>-, 

E  .,- 
4-C 
C/ire 
LU 0 

-C 

I- 

FIq 

i;i 

11 

C) 
N- 

II 

MA 

C) 
C) 

N-%.0C') 
03 U)  C') 
C-fl N- '.0 

cCC\Jtt) 

C'),-,- - 



co 	I 	U) 	N- U-) (NJ C) C-  U-) N- N 	LO U) U-) N- co N- 
 C N- C 	CO,  N- C) C) 	r C) c 	C .— N- C) U) LC) 

.- - C)Lf) 

N- 	I 	Co 	(NJ 	 CD 
-(C- 	CD sn C) C) CD C) C) C'.) U-) (') C'- U-) N-(7) U-) C'.) 
C) 

C) N. C'.) U-) LO 	(NJ C'.) .— CO 	(C C") C C) (C 

cj 	CC N- 	Cr- 	N- LnUN- 
HrI 

 

 

- 

I 	.- C) C\J CC CC' C') 	- 	N. 	CO C 	U-) (NJ .- C) 
C) 	C) N- C) C) C) C) .- N- MC') C) N- CC U) z3 
CC 	I 
C) 	I 

N- N- 	(NJ .- (7) ,- r— .— (C U-).- .- 
CC  
CC' 	I 

cc) 	 C)C)C)C) DC)C") 

(C 
C) 	-. 	(C C) 	N- U-) U-) N- IC) (NJ C-.) CC .— U-) CC' C) U-) 
(C 	U) 	C) (7) CC' 0) 0) C') CC N- IC) (C' CO C) N- .- IC) (NJ 
CC 	S.- - 

(C 	CC C'.) —.- 	C) C) C) C) (NJ CC' (C' (C. C) M.  
.- 

C 
C) 
I 	 CC'N-cCN-C)ifl.- 

CC' 
I 	LC) .-.-.- .-.- C) C) C) CO (NJ CC' CC' CC' C) CC' N- 

N- 
CD 	I 	CNJ CD r- (C- (C- C) U-) U-) (C CC' N- N- N- N- U) N- 

U') 0)-.-.- .- .- C) C) C) C) C') CC' CC' CC' C) CC' 
C) 

C) 
CC 	I 	CCCDC) DCCN- CCLr)C 
(NJ I 	(C-CDC)C)C)C)C)CC'C)CC' (NJ 
(NJ 	I 

(C. 	I 	N. C)C)CD N-,- C) co (C' CC' (NJ (C U) N- C) CC' 	.-C)CD LCLON-U-)U')C 
N- 	I 
• (C CD C) ,- .- C) C) C) C) C) (NJ CC' CC' CC' C) 

(C- 	I 
C') 

cs.JODCC' 

CC' C) CC' 
C)ODr-
(NJ,- 

(CC'.IC'J 
CO 

U) CC'  (NJ 
Ln N- CD 

C') (NJ.- 

C)C'CC) 
CD 0) 0) 

CC' 

2 

C) 

C) 

11 

iri 

C) 
N- 

5.- 
0 
(CS 

3— 0 
0 	 S.-S.-Q)(C 	(V 
(I) 	 +-CS-(UOU.— 	•,- 
(C 	 CWC 	.- 	4-' 	(f) 
(I) 	C 	 WC)CC4-C 
Cl) 	0 	5- -c 	4- • 	 0 

— 	(1) C C (D C) 0 C) 	C 	.— (1) 
VS 	4-) 	(1) 	C)53)(C 
(3) 	M 4-) Q 	(C 4- Z 	'—.— 	 (C 

_ I/C C 	C a 	(I) (U (C (C 	C) Cl) 4- 
(C 

 
(3) M3 	 CC>-05.- 

-c 
5-53) 0 53) 	W C)(CQ)U 
0.4-) Cl) 	)< C0.4--- 	(C 	(53  (5) 	C) C. >-, U) 

o 

61 



C (Ni CC iC C) 	Ci C' in CO in  
.— 	C) (NJ CC C) 	N- CC C'i  CC N- .— CT) (C 

in 
C) ii Ci C) (C .— 	C) 	i C 	CC C) N. 

cc ui 	 p—.-- 

N- r'i 	C") C) 	 a. a. 	C- 	in N- Ci C 
C) (NJ 

i c'JC) 
I 	C'-JininC'JCDCCC)C)N.C)N.LDC'i.-a.LCi 

in Ci Ci (\J C") 	 lZr C") N- 	CC in Lfl in (C 

C--, CCTh 

in .— 33 N- 	C) 	(C) a. cC C'C C') U) 	— N. 
U') I (NJ Ci C) n-C'  C) C) C") C'- C'-  cc ci C- C) (C 
a. 
(NJ (\J C') 

Ci Cir-  cC,-- - 	cc r-  - 
cc r- 	- cc cc a. a. '-i c' N- 	cc r- C if) Ci 

in 
C)) (C a. C'J C) in a. C) zt-  (NJ CC 	l-  in C") (C C)  C-') 
CD 

c'-j U) CC cc In .— C-- 	-j 	r- C-- cc (C) .c -  C-  cc 
cc .- N- .— a. 33 a. cc cc n r- 	(NJ  C- N. C) in N- 
a. CD 

C) U") (NJ C) C) a. C) C") (NJ C) C) U')  
C-i 

C 
C) 

(C N.C)-C)N. 
Ci CD C\j 
LO I 

CC C) 	C)u')c")ina.c- ) 

CD I cc ci 	 Ci c-i ci C") C-') in C") U') CC 
(C) 14') N- C) tC C) C) r-  Ci N- CC (Ci N- C") in in 

M CD a. 	 C)inc'iina.C-) 
C) 

C") I 33 C) C) N. C) 	.— C) a. 	in u-, C) C) (Ni 
(NJ 
I_C I 

a. 	a.c-iinc-iLna.C") 
C) I 

N. I LflN- Ci, -CsJ 
C-i N- C) C) (7) C) C) (Ni Ui CC co C'-) N- C') in C) 

in I 

a. 
Co 

C) 
C) 

C) 
ci cc C-i 
C"LC)3C 
CiN-r- 

c, a.ci 
.-c-icc 
33LZC.- 

C) 
C 

0 
.0 
CDL 

'— 0 
C Ci 0 in 
0 C) in +LOJUU, -  
CD OWO 	- in 
(1) C 0)0iCC4-C 

0 L -c 	4-. .- C 	0 
— C) C C CD Ci 0 Ci C 	'— C) 

CM 4-' 	Ci CWCD CD 	WC 
(1) CD + 	U CD 4.)  =5 	CD 

CC 	WW(DCD CiI.n4_..- 
CD UWCO (DW - 00>iCL .- 

LWC) CJ -,- CDCDViCMLCiCDCJL) 
• a. -I) 	in )< C a. 4---.- CD CD Ci ci a. > in 

o C)CCD' - 4-CDCDWW0CDC)L-- 
= 

C) 

'--5- 

62 



CC CD CD 
N- LCD NJ 

rCC- - 
NJ N.J 

N— LCD N.J 
NJ Cl 

LCD CC U-) 

CC CD'CN- C)Cr- 	CCUiN— (7N— LCDNJLCDNJ 
'C r—  Q) LCD LCD 	CD 'C CC LCD NJ U-) N— CC LCD CC 

C 
o NJ N). M CD NJ. 	CD Ni 	Ni LCD CD Ni 

4-). I 
.rCf 

N— CC 'CCC N- C) en 	CC 'C CC -LCD NJ Ni 
CC en I CD 'C 'C CC 'C N-.  C) 	U-) CD If) N— — LCD 'C 
U-) 

C) CD CC 	NJ en NJ CD NJ. 	CD Ni 	en LCD CD en 
LCD 

(C 
>) -C 

— I 'i CD 'C CC C) CD N. 	.- LCD CC N— N— U-) CC N) NJ 
0 CD '.0 0 (C IC 	C') CD NJ CD CC NJ U-) CC 	J-  N. N. L') LI) 
ro 'C H- (C 

Ln CCNJC')NJ NJ(C- en(C- CCrn 

0 
.1 

C NJ I C) NJ "t LCD N- Lfl 	N- C) C) CD CC If) lzr NJ (C 
Ci CD C) NJ U-) C') C) Ui C) C) If) CD Ln N.  'C  N— LCD LI) IZT 
O N. ,- 
S.. N- Ni r 	NJ NJ r- CC . 	- CD NJ 	Ni 	CD N) 
C) N. I 
C- 

m I CD —(CC)LCDCD 	(0) I'D C)—N-.Lt)CCNJOD 
CD — N) C) NJ N. NJ N- C) N) C) LCD N. NJ N- Ni LCD C') 
CC NJ I 

'C 	. 	NJ — CD 	C) C) NJ (C C') 	CD C') 
co 

I CC '.0 CC C) C). 	,c N— CC CC 	Ui NJ. 	C') 
CD '.0 '.0 '- LCD C) U-) C) NJ CC '.0 'C 	- N— NJ LCD C') 
0) NJ I 

UiCD—.--  NJCDCDCDNJ CDCn 
C) I 

CCC)CDCC• 	LCDC)CD.---r- C) 
C) N— CD IC) CD ItT CC C') CD .-N- IC IC C) N-. 	LI) NJ 
C) NJ 
•- ' U-) C) — 	. 	C) . 	C) C) NJ 	C') zr C) C') 

C) 

NJ N) CD 
0),—CC 
LCD CC U-) 

U)CCU) 
NJ 

CCIC 
IC(C 

CD IC 
'CCDIC 

- IC If) 
Cn(')C) 

C'iCCN- - 

Lf)C) 
NJCD.- 

r 

0 

S.- 
0 
.0 
(CL 

0 S.-La.)(C C) 
U-) 4-S..øJUU— 
(C O (Ii O 41 If) 
C) C OJC)04-C 0 
Cl' 0 c 	M •- -,- 4.. -,- -c 0 

C) C CC) C) C C) C . 	(1) 
If) 4-) C) 	C)C)(C (C WO 
C) (C 4)  U 	(C 4-' 	0 0 	— 0 (C 

CC 	WC)(C(C C)LO4 - 
(C 0C)(C (CrCjr-CC> -,CS.- - 
.0 WLLUiLULLQ0C) -----LW 

LOJOCi W,(C(CUiV)S.-Ci(CC)U 
• 0.4-) U-C X C 0.4-. 	.- (C (C C) Ci C. >-, If) 

o 
CD - H- CD Cli CD 	) LID Q1 (1) 0) CD CC CD = 

NJ 

C) 

-c 
(C 

F- 

C) 

N- CD U-) 	(n 	CD N- U-i N) LCD co C 
CD NJ I 

I 	CD CD 'C 	cc cn CC CC N— CD N—  CD M cn CC 'C 
LCD 0) 	r 	r r 	,- 

CC CC LCD CC CD - 	U-) CD CD LCD CC L'i 	- 0) 
CC LCD NJ 'C 	- 	- CC CC CC C'i N- 'C N— C'-) N- - 'C 'C) 
NJCC 

LCD Ui C'i N- C) 'COD LCD cn CD 	LCD C'i CC CD 
NJ NJ_ 

NJ CC 'C N— CC CD 	i- 	N- N. CC CC N— LCD 'C N- 
CD CC 1CC (C N- CD LCD CD LCD 	LCD N— 'C N- :ZrLCD 
ri;CD 

I 	CC CC NJ 	t 'C 	CD Ni NJ CC Ni zzr Ni 'C CD 	- 

63) 



C,.) 

cu 
.0 
(C 
I- 

.- 	C) .- .- 	cc CO 0) 	1 ('.) C) C) .- 1.).) .- U.) 0) 
C) 	 I 	(.0 0) C,.) 	- 	(Ni c') 	- .- (0) C'.) c'- 	LC) r-  0 	t.0 0) 

;U-) 
I 	C) cc kD 	- 	j-  C) 1,0 N- 	j-  C) C-  0) C'.) ('Si C) U.) 

cc 	!- 

C") 	-0) C) t() 't 0) 	N, N.. N. CC L..) U.) IT N- (C cc 	p 
C\JC) 

I 	C-.) N. N- 	fl CC- CC- ('Si C) 	CC- N- C) (C 
CC- - 

CC- 	- 0) IZT C) 110 (iC (.0 CO IZI,  Q0 U.) C-') It) C) 	C-.) 
C) 	1 	('Si 	I 	U.) C) 	N- N- 	C') (.0 (Nj 1,0 C'S) N- C'S) U.) 0) 

-C'S) 

- U.) Li.) (Ni N- C) (Ni cc CC- It) CC 	U.) (.0 CC- 1.0 
C) 	1.0 	I 	(C' 1.00) U.) U.) I'D 1.0 N- ('Si (Ni .- .- N- (C 	U) 1.0 

C-.) C'.) (NJ _ 	•_ C) C") 	C) cC- -(Ni 

CC- (C 	(.0 C') 1.0 CC C) CC- C) IC) C) C) U.) N- (Ni C) 
C) 	C) 	I 	0)('JOcCCCC)CC-(C-  all c'SjC)C)r---C)LC-LJ.) 
U.)N- - 

cu 	C) CC .- (Ni ("U (NJ '- - C) C) C") (C-  CC- (C-  C) CC- 
N. .- 

(C 
.0 

N- 	il 	N. -N- u)CCcC-CC.-rn (cCCIoLr) ell -C) 
C) 	(C 	5- 	CC-CC-N-QC\jCCC'SJN.C)N-1.0LC-(C 
(.0 1 (N) 	(C - 	.- 	CO U.).- ('Si ('-U p-.- 	C) C) C-.) (CrC- (C C) (C- 

0 
C) 

cc 	I 	C) CCr C)c)u)C).-c-U 
CD 	cc 	 CC- C) C) (C.  (7 C) N- (NJ 1.0 C) N.  (C 	Lfl CC- 
N- 	N. 	I 

N- C).-C)C) QCC- 
C) 	I 

C) 	I 
C) 	C'-) 	(NJ 410 (NI N- N. C'.) co C) k.0 (NJ t.c CO N-  C'S) U.) (NJ 
cc 	c'-, 

(.0 .- .- .- ,- .- C) C) (= C) C') C') CC- (C C) cC- 
('U 	I 

C) 	I 
C) 	N. 	IC) (C 	It) IC) 	- N- Co In ('4 U.) N. N. C) It) C'S) 
C) 	CC 

LC)C) C)C)C)C) CC-(C- C)CC- C') 	- 

I 	(. C")N-CJN-LC)N.C)C) 
C) 	.- 	C) (C C) (C 	C) (.0 N- CU') ('4 U') 1.0 N- C) It) .- 
C) 	. 	I 

(C C) .- .- .- .- C) 	 (Nj 	C') C' C) C') 
It) 	I 

S.- 
0 .0 
(CS- 
.- 0 

o 	 5-S-C)(C 	ci) Il) 	 -4-5-(1)QQr 	•. 
(C 	 ) 	fl 
C) 	 CJC)CC4-C V) 	0 	 L.. 	'c 	0 

(U C C cz C) 0 0) 	C 	.- (L Cl) 	+- 	(2) 	C)W(C 	 (C 	C)C (i) 	(C 4-) 	U 	CC .i) 	- 	 = 	(C 
CC 	(3)G)CC(C 	0)(A4-.'--- 

Uci)(C 	(CG)CC>)C5- 
.0 	(I) 	S.. 	S.. 	If) 	S.. 	U 	5.. 	5.- 	0 	0 	C -  -.- 	5.- 	ci) 

S- ci)ci) 	W-.-(C(C/,)LC)(CWU 
0- +J Ui X C C. 4-.-.- CO (C ci) 0) 0. > Ui 

C 	CC(C4-(CC)OJC(CC)S.--- 

C)N.C') 
CC- ('4 C) 

('UN-U') - 

- 

- 

- 

- 

1.0 (Ni IC) 

HLCLr 

- 

LO 
0 
C. 
ci) 

CCr0 
-N-C) 	5- 0 

-= 

ci) .4.) 
U 
Ci 
C 

- cO1.c 	C 
• C 

U 

N- 
 IL.) 

It) .- 	CC- 
N 

c4,  
(3) 4.) 

1.0 .-It) 	(C .-•C4C'U 	5.- 

CC-C'.).- 	U 
C 

.Q) 
U 

Q) 	4- 4- C)) 
(C 

cc 

.0.0 Cli If) 
4-'4-'U 	a) 
Ui(A 
CO(1) 	C 
u 	.- 	U) 

.0 	Cli 
-)- 

0--(C 
LL- 

64 



CD - CC 
U')(aCD 

CD 
N.J.- - 

CC.-N- - 
CD N.J CC 

'.0 N- CD 

CC CD CC 
(.0 	LO 

Ml cl~ 
,c czl- 

C) Ct LU 
C) N-C") 

'Cl- C').- 

- 

- 

a) 

LU 
CD 	LO 	 1.!) 	,- 	r-. CC c) N- C) N) 	1 N- N) '.0 N. 
.- 	CD 

c).-  CDLn 

a) 
4- 	 I 
(a 	 CD 	.-CDN-CDCCLUCD.-CDLUNU)Cl- 

CD 	.— 	I 	N)LnCDCD - uC'J 

co, N) '.0 4,0 	C\J (\J 	CD C 	N- CD 
(a- 	c\lc_) 

o 	 I 
-C 

N- '.0 LU 	c' CC ., CD .- CD LU CD 	CD 
a) 	 CD 	'.0 	 -CD.-CD'.0N-'JS.J ,---- -N.LnN- 
C. 	 C') 	 - 

Ln 	 I 	 (a CD U)CD') 
'.1)4-' 	 '.0 
WV) 

.0 	 C) 	N- LO LU N) CD CD 	 CC 	CD LU CD 	LU 
CD CC 	C 	

.  I 	'.0  LU 	CD- 	NJ C' CD NJ N- - N- C) LU LU 
N.J 	0 	 I 	CDCDN- 

 
 .- C') C') N.J .— 	- CD CD N.J (a. 	CD C') 

cc .'W 
CLI) 	(a 

NJ 	 I 
C) (a 	•,- 	 C') '.0 CD C') CC LID N- N- (a CC CC LU LU N- 	CD 

CD 	N- 	I 	LU N- LO (a (a' N- C) C) N- N.J 	C) N- LU LU (a 
.- 	LU 	(\J 

J  a) 	CD LU.-N.J—CDC) 	(a C') (a CD C') C.. 	C 	C).- C..-  
_= 	4-) 4.) . 	. 	CD 	VI 	(C C') NJ N- '.0 .— CD (V) C) N-.- LU CC .- 

I,, 	0 	U 	CD 	(\J 	- 	.— N.J C') CD CD (a co CD '.0 N.J C') CD N- N.J LUC') 
a) 	(a 	'.Q 	C') 	(C 

.- 	N- C CDCDCDCD CDC') (a'.- 	(C 	N.J 	- 
U 	.— 	0 a)C 	 CD 

1-0 	4-' 
•- 	C 	zzt 	I 	CD r').- C') N- LI) CD C) (a C) CD LU LU CC CD (a' -I--4-- 	a) 	CD 	CC N-N.JN-N-LJDC'.JN.JCDN-CDLUC\J (n L) 	U 	N- 

a) = 	s. 	 '.0 .- .— .— .— .— CD CD CD CD N.J C') C') 	- C) C') VI 	a) 	 I 

(I) •'- 
4- 	4- 	 CC 	I 	C') co N.J NJ LO CD 	CD Cl- CD (a' (a LID N) CD CC V) (C 	CD 	C') 	C') C) .— LU LO CD '.0 N. 	- r'D N.i CC N- C) LU.- 

CC 	(a 	I 0 0 	 LU CD — — 	— CD CD CD CD N.J C') C') C') CD C') '.0 	I 
CD= C(a 	 I 
C 	 N') 	I 	(a' N.J LU LI) CO N- (a C') C") CD C) c'') LU '— CD (a' 
CC) 	CD 	C) 	-CDCDC)LU'.(aC").-N-N.CCLU.- 

C) 	(a 	I C)..- 	 (a-CDCDCDCDCDCD C')Cc') 
CO 	I cu 

(a(a 
CC 	I 	N-CCCD-C)N--CDCDLU(aLID--CD.- 

CD 	(a. 	N.J.- CD N.J N.J CC (a LU (a' C').- '.0 N. N- U') S- 	a) CD 	U') 	I 
W .— 	 ' 	CO .- .- - CD CD CD CD CD C\J C'') C") C") CD C") 

CD 	I - 	 N.J -0 
'—I 5- 

- 	 0 
(CS-   - 

(C.".. 	 3r0 EU 	 C 	 a) 	.0 	1/) 
0 	 S_S_a)(a 	a) 4J0. 	 LI) 	 a)Q(J. 	..,. 
(a 	 Ca)C 	•- 	4-' 	LI) 

LLJO 	 a) 	C 	a)CDCC(4-C 
LI) 	Q 	S- -0 (a 	4 	 Q 

a) C C (D 0) 0 0) 	C 	' 	a) 
• (1) 	4- 	a) 	0)W(a 	 (a 	a)C (a 4..) 	Q 	(a 	.) x   -VIC 	CC 	a)a)(CrC 	CDV)4-. 

(a 	Ua)(C 	(aa).-CC>)C5'.. a) 	 .0 	a)LS-tfl'S-US-L00-S.-a) 
S'a)a) 	a)'.-(a(at/)VIS-C)(aa)U  4-) V) )< C M-4-  .— '— (C (C a) C) C. >-, VI 

1 	a)CC(a-4-(a(aC)WC(aWS-'- 
1- 	 = 	C) 	1- (C Li') CD (i') (I) Li') (7) UJ = =CD 

65 



LU CO N. 

- 

(1) 

cc. IT cc. cc. C 	a 	c 	CC 110 LU LU o 	LO LU CC klo 
C) C I C) CC LU (\J (\j N. CC (\,J  C 	cc. C) C N- cc. LU LU 

I cc.LL)cJ.-N-cc.c- JC)LUCCcc..---C)Ln 
("J N- 	.- 

- I 

4-) I 
N- C"J 	(NJ 	•- LI) O 	L') 	CD c'-.i cc. (7b LI) 	- cc. L 

C) Cc. I 
(NJ - 

- CC C-, k O LO Co - (NJ.- C) cc. 	j  cc. N- C) 
LU c'.jcc. o I 

- 	- C) CC 'c CD c cc. c .- 	C) LU .- '.j O 
C) C) C) I cc. 	.- C) N. t 	cc. 	C) cc. 	C) N. C LI) LO • Cc.N. 

I LU C'J 	cc. CNJ. 	.- C) C) (NJ 	Cc. LI) C) cc. 
N. 

-0 
rU I 
-0 LOC)LO N-N.C)N. -LC 

C) N- N- 	N- C) CO 	C) C) N. cc.- C) N- CC LUczr 
LU.- C (NJ cc. -0 cc. (NJ ,- C) - C) C) ( 	Cc. cc. 	C) cc. 

E - 
• ) 4-) 

C&) (C 
fl- 	V) N I 
C) (C - cc. - C) 	- LI) LC LO CC L.Ø C) C) CO N- LU LO - (NJ 

C) I LO CD LI) 	(\J LU N- co LU cc. 	0) N- (J LU cc. 
1-0 .- 	LO C) C) = 4-) C) C) LL 	.- (NJ (NJ .- C) C) C) C) . 	Cc. Cc. (C-  C) cc. CL 

1-C 41 
.- UI N. LO (C (C CD C) LU (NJ C) .- C) (C LO N. C) Cc. (t) C..) 	C) - 1- C)CDcc.LON.LU )C)C)N-LU(NJ (I) (C 	UC (C-  (C If' 	C) 01.. .- N. Cc. .- (NJ - .- C) C) C) C .- cc. cc. 	C) CO (4- (0 LU .- .- 

U - 0 
C) 

•'- C C) I LULUC\JLU .-c.)0)LUN-C) LO 4..)4_) (LI 	C) CC JilL) U 	N- C) I 
(LI C- k.0 .- .- .- .- ,- C) C) C) C) .- cc. cc. cc. C) cc. V1 C) N. I 
.-U I U) 

CC I CC C) cc. cc. - N. C) k.0 C) (NJ C) CO Lc. cNJ C) .- 
C) - cc. C) - LU (C.  C) (C.  LU cc. cc. N. LO N. CO LU.- OE LO CC 

 
U 0 LO C) .- .- .- C) C) C) C) C) .- cc. cc. Cc. CD cc. 4-3 C) I 

(NJ 
tu 

N- I 0) 01LUr- Cc.C)LUc'.JLUN.LU©C)N- CI C) .- N. C) C) cc. (NJ co (C LO cc. cc. N- LO N. N- LU C) 
C) C) C) C) C) .- cc. cc. cc. C) cc. 

- cc. (Ni 
(0(0 
- 	.Z LO I C) co C) c 	cc.  COOl UC (NJ (NJ (NJ CO 14) C) C) (C.  

C) Co C)C..J.-N-Cc.Cc.N-c - N-C.QLUC) S- 	(V C) LO I 
C) (C CO .- ,- .- C) C) C) 	.- cc. cc. (v) 	c-c. 

LI) I 
- (Ni -.-- 	0 

r-1 	E C- - 0 

EU C (1)  
4-' 	01. " -- 	C- C) U U . /1(0 (C COLIC 	• 	4-) 	U) 

C) C 	W0ICC4-C L/) 0 	1- 	CO•. 	• 	• 	 0 
• 1/) 4-' 	a 	j 	 (C 	(DC 

LU C) (C 41  U 	CC 4-) M - 	- 	 = (C •.-U/)C 	CC 	C)  (Ii 	CC 	01(114- - (C UC)(0 	(C.-C)-CC>.,CL- C) - 
• 01.4-) 	CI) 	)< 	C 	CD-4- 	(C 	(0 1)) 	Cl 01 	>, U)  (0 0 

CD v) CDv cc. 	i cn u 



5- 
0 
.0 
ca 	S- 
.- 0 

ci 	o 
0 	 -citio 	ci If) 	 -.S..ci00.- rt 	 CWC 	. 	4.) 	Ln 
ci 	C 	 ciC4- 0) 	0 	5- - 	M .,. r 	4- 	- 	0 

ci C = C 	C) 0 C) 	C 	. 	ci 
(I) 	 cu 	U) Gi ra 	 cc 	ciC 
ci 	rU 4- 	0 	(I 	 ,- - 	C ro 
- 	-. -&flC 	CC 	w w m m 	C)rfI4--- 

0ci m 	rU 	ci---C>.,CS. 	'- 
.0 	ci 5- 5- 	= 5- 0 5- S.. 0 0 C)"- 	S.. ci 

-ci=W 	cirr0)0)S.C)ci0 
• C- 4.)  V 	)< C C- 4 	.- - 	r 	ci C) C.>., 0) 

0 	CL) C 4..rcciQiCrci5.. 
= 

- 

- 

- 

- 

- 

- 

ci 

IZT N- LU 	in C) 	. 	C) C) in Ni in (n LU N- 
C) I 	in 	C) Ni Ni C) C) IZT N- cc c) C) r— in C) LU 

I 	- LU C) C') C) C) C) r- 	C) ,- ('.1 N) 01 C) r- 
cc r 	 - 

N- C) in N- Ni C) 	. 	C) C) T 	in cc 
C) 	NJ I 	N- C) NJ LU LU C) C) N- 	cc C) C) N- m N- c' 
c'J.C) 

C) (') If) - 	C) C) C) N- C) N- LU c') '- C) If) 

C) I .- LU N- N- C) C) 	C) N- LU  C') N- LU LU in 
I 	N- C) C'D N- C) C) C) N- 	r C) in in rn cc C) 	i- 

C)C)C) 	in(DLUC)C)inC)N- 
C) 	in 	I 	c)(=ccccN-)C)C)c'-)N-N-Co-N-c'-)Lcr- 

C) 
(-'J(.-) 

incc LU in LU NJ in cc cc 
C) 	LU 	I 
in 	in 

ci 	LU C) NJ 	If) C) C) 	f Ni C) 	1- in (n LO' C) C) 
NJ 	- 	- Ni 

.0 
NJ 	ul 	C) Cl) C) N- N- 	Ni C) N- N- N- in 	r N- cc 

C) 	CC 	S_ 	LU C) C) CO CC C) C) LU in N- NJ C) N- C) in LU 	C) 	't) .- 	m IqP NJ (n 	C) C) rn NJ C) <r IC) r 	in C) cn 	• 	'-Ni 
0 

C) 
LU I LC)CCLUNJN- - N-CCc'-)cDIr)LnInN- 

C) 	C) 	LU IZT CC (') .- C) C) .-- - N- .- C) N- In If) (C 
N- in I 

C)C)C) - r')inC)c) 

C) 
cc 

C) 	I C) CO C).- in 	C) C') C) Ni m in LU IC) CC 
I NJCCLUC)LUC)C)N-C)N-C)CCN-NiIC)In 

C)CC C)C)C))inC)c 

I LUN-LUCC 	 C)C)in(-')Ni 
Ni 	C)CULf)IC)C'JC)C)IC)N-CC(:7)LUN-C)InIC) 
LU 	I 

C) LU .- Ni C C) C) (NJ.- C) C) 	C'-) in C) (V)  

(NJ(\JC) 
LCC)N- 

NiLUin 
cCLU-  
(v)(n 

C)LCr.) 
N--a- C.-) 
CC 
C) CC 

cc c' in 
CCNJLU 
(n NJ.- 

CC'-)C) 

C) CC,-
(\JC'-)C) 

LUN-
cc CC C) 

C) 
C) 

N- I LU in in NJ (NJ 	C) C) C) CO N- in IC) r.i N- 
('-) 	 cc)C)C)NiinCCccInr- cOu-)- 

o3in C)C)C)r)rC)r'-) 
LL) 	I 

57 



(NJin(C 
CO - (C 

LI) 0.1 (C 

.- <v) 
'.00)N- 
C'.J LO '.0 
(0_ (NJ .- 

C)C'JN. 

- 

-5- 

0 

a) 

N. 

a) 

N- 1 
zz2,  C) 01 1.0 - 	C) N. L') 	in Cfl C') lzr 

C) (NJ I t.0 CO - CO C) '.0 C) N. 'rn- '. 	'.0 	N. 00 N-  czr 
- C) 

I CC N- '.0 C) 0) c) C) C) N. C) N- C 	C 	(NJ C) '. 
r CO r- 

in (NJ in in C_p) C). 	in C) C) in N. in '.0. 	C, 
C) in I C') - C') 01 C) CO C) C') N. '.0 N. in N. C 	'.0 '.0 
(NJ C) 

C') '.0 C, 10 C) in C') C) 	- 	- C') 
(NJ 

(NJ . 	C') C) (NJ C) 	N. N. 0)0) in in 	N. 
C) CO I (NJ '.0 lzr 	C) L-e) C) LO 	IC) N. C) N- C') LI). 
Iv) C) 

I '.0 C,  (NJ 	zJ 	'.0 	C) C') (NJ C) C') . 	C') '.0 C) 
C') 

C) '.0 CC) C 	'.0 C). 	CO in N. C) 'C LI) C') in (NJ 
C) . I '- C') C) 	in 	C) '.0 CO in NJ C, N. in in CO 

C I ............. C)C\JC)C'- C')C')inC)C') o J-  '-(NJ 
4.) 

NJ N- C') C') 	N. C) C') 	CO '.0 C) .- in in C') 	- 
C) C') I N. C) (C N. 1.0 N. C) .- 'r in Cl C) N. C) in (C 

L"' 
'- 

a) C,CO C)c\JC) inC)C') 4.) in - 
-C 

>., 
J-  - 	r in - C) N- 	'-(C) CC N. N. in (NJ Iv) (NJ 

e-  C) '.0 S... ,- 	- 	Iv) C) (NJ C) CO (NJ LI) CO CO N. N. in in 
U '.0 .- a 

. CO LO 	 J- C)C') 
0. 1.0.- 
(0 0 
U C) 

4..) (\J I LC) N. .- CC N- LO 	N. (n C) CO -- in C) (NJ 
C C) (7) C) C) Iv) C) in C) C) in C) in N. 0) N. 	t in 
a) N- I 
U (C C') .- .-(\J ,- C) ,- ,- C) (NJ C') C') czr C) C') 
S... N. I ci. 

C) I CO - - (n 14) C) 	C) (C C) .- C) in (NJ (NJ CO 
C) .- C) LI) (NJ N. (NJ N. C) C') C) in N. N. N. C') in Iv) 
03 (NJ 

'.0 .- - - (NJ ,- C) .- C) C) (NJ Cl) C') 	C) C') 
C) I 

C) Iv) '- C) .- 	(C N- C) '.0 C) in 00 .- CO 
C) LC) C)LI)(--C'JCO'.0'.OinN..-LC)C') 
C) (NJ I 

C) I 

I '.0 C') N. C) C) '.0 	U) C) C) .- C) LI) N. .- C) 
C) N. CO C') C) C') CO C') C) .- N- '.3 '.010 N. C) LO (NJ 
C) (NJ I - 0 

lgzrON .- .- .- ,- C) ,- C) C) (NJ Iv) Iv) 	C) Iv) 
C) I 

S.- 
0 

-C 
to 	S- 

3'- 0 C a) 	.0 	Cl) o S.-S-a)(0 	a) (/) S.-a)UUi- (0 Ca) a 	4.) 	'.fl 
a) C 	 r- vi  0 	S...C(0,-•r-4-•.- 	C 	0 
Cl) 4-) 	cu 	C)a)(0 	 CO 
a) (0 4-) U 	(0 4- E C 	 =(0 

•' 	(fl 	CC 	a)W(O(0 	Ci(fl4-.- (0 OU)CO 	0a) 	CC>,C S- -O W 
S.- 	Wa) 	(1)•13COvnS...0)(0WU CL 4-J Cl) )< C 0.4- .- r- (0 ( 	U C) 0. >-, I/I 

O a)0-4-00ciJUCCOa)S--- 



,- r 	(NJ Lc) CO 03 (7) (C C') C) C) N. LC) CC Lfl 0) 
C) N- LC) C0) 
CC* 	 CN-rC)N-  cc,  C')  C\j C)U 

I (C' 03 	. 	. 

(NJ I N-N-N-CC(')U)CJN-(C 
CC 
C) I 

C') I 

C') I C)  Ln N-LCLCCC(C- LCL')N-U)CXC(C- (NJ 
(NJ C) C) (') Ifl N- (C 	C') 	O (NJ 	0 	O N-. 	LC) C) 

(C' I 

(C.  I 
C) C) 0) (C.  LO co LO N- C' 	(NJ 	0 N- (') LC) 	C 

(NJ. 	. 	(') C') ('.•J — . 	. 	C) c') C') C") Lf) C) (") 

I C) N- (NJ C') ko 03 C) C') C) LC) C) Lo U-) C) eJ C 
C) k.0 'C N- 03 C) C') (C- CT) C 	C) U') N- C) U) LC) 
N- C) — C) N- - (NJ C 	(NJ .- '- C) C (NJ C') C') (C C) C') 
N- (C 

.0 

U) 
N- S.- 

(C C) CC (C ( 	C") N- C) (NJ 03 (NJ N- U) N- U-) U) (C 

'- 03 CC'-)C'C)c') 
C) 

CO 0 C) C) LC) (C-  CO C') Lfl (NJ C C) c.0 If) If) - (NJ co I 0303C')C)CC)CN- N-C')LCC") N- - 
I 0 (NJ - - 	.- C). 	C C (NJ C') C') (C'  C C') 

C -. 

C) 
(NJ I C (NJ  (NJ N. N- C') 03 C) (D (NJ 4.0 C') N- .- If) (Ni 
C') 

I CCCNJC')C')(CCC') 
(NJ - 

C C')C)C) CON.N-(OLOIf)CC') 
N— cc 

I U) C r-  - .- — C C C C (NJ C') C') (C' C C') 
C') 

(C.  
I (C-  C) • 	- ,- r- 	C C C C C'.) C') C") C') C C") 

II 

C 
C 

C) 

C) 
U-) 

C) rl 

II 

C--  03 C) 

(.00NJ(C-
If) N- 03 

S.. 
0 
.0 
(CL 
— 0 

C C) 	.0 U) 
o LS.- W(C C) 
U) 4-'LWUO-- . (C CC)C 	'- 4-' 	U) 
C) C (IJC)CC4-C 
U) 0 S- -O (C — .,.. 4- 

C) C C (D 	0 0) C 	.- 0) 
U) 4) 	C) 0)C)(C to 	WO 
(1) (C 4-3  U (C 4- 	-o - 	- '- (C 

U)C CC 	C)W(C(C 0)U)4-,— 
(C UW(C C•C)••CC>,CS.- '- 
.0 (IjLLU)LULL000)' -•--LW 

LC)W W-CCU)U)LC)(CWU 
0. 4- U) )< C 0.4- .- - (C (C  C) C7 0. > U) 

0 C)CC(C•. -4-(C(CaJaJCWL•'-- 
= 

C) 

cc 

U) 
C) 
E 
U) 
U, 



N. cOCC. 
(C_ (NJ (NJ 

U1Ci4.D 
UI.-CC. 
k.0 	Ln 

N.N.4= 

(CC LC 

C) 
(U 

W C) .0 
C- C—
(C (U 4-' 
.0.0 

0OC) 
o U 

.0 
(U C) -C-.  4) X S-
0.- (U 

Kel 

4= 

4= 
(NJ 

U-) 
u-i C) (NJ (•) N. 	. N. co C') N. C') ç) (NJ N. 	- '.0 N. 
4= I 

LC) .— 	Co 	- tfl C.) 4= 4.0 CC  
(NJ I (C N. 	- .- 

4= I Lo-.zJ- c-.._icC ciac CiOc LC)4= ' -ciLC) OiLCiCc 

I CC) 

4.0 N. 4= .— Ci .— Ci 4.0 N. (NJ (NI .- 40 N. C If) N-. 

40 I 

Ci I C) 40 '— 	4= Ci C") (C C'.) CC (NI CC tn 	C) C'.) If) 
C) Ci N. Ci - - (\J Cfl Ci (NJ N. u-i N. 	i in un 

C'.) I 
CC'.) 

CO i 

40 CC N. u 	CC If) N. N. 	Co CC (V) Ln 	4= 
N. ('..j (j 	CC. (C 	N- Ci 4= N. (NJ -zzr LC 	N. IC) u-I (C 
(NJ C) 

• CO u-i - (NJ C") .— Cl 	4= 4= C') C') CC. (C 4= CC. 
4= (C 
.- 

4/) 
S.. ci N.LocccC.0-lN.4=Lr)(C- r---- 

C".) Ct CCCoCiCCCCi40C'.JCC.UiN.tnCC. 

C'.) 0 .- 4= 

C Ci Ci CC N. Lfl 4= Ci (C Ci Ci If) u-i 	- C (C- 
Co I Ci N.C"JN.N. N.CLC)C'J 

If) 	. 	r 	4= 4= 4= 4= (NJ Cl CC. (C 4= CC. 
(C- 

CC N. N. C N. Ln Ci 	4= Co 4= 	Cr) 4= CC 
CC. I 

j u- ci.-.-.- — ci 4= 4= 4= (Nj CC. CC. CC. 4= CC. 
40 I  

CC. Ci UI 	-00 N. 	CC. CC. 4= Ci UI IS-i CC 4=  zr 
Ci I UIN.CClCiUI4.O(CCC..--N.L-- 

I (C CO .— .- '— ci 4= ci ci ci (NJ CC.  
cc 

- cc ClClCoCoCCCiN.ciCUIN.UIciC 
I .— Ci Ci .— (NJ CC 	UI (C CC. .— .— N. 4.C) UI .- 

U) 
(C N. ci .- 	ci ci ci ci ci "Mm CC. 4= CC. 

ci 
(NJ I 

S.- 
0 
.0 (US 
.— 0 

o -S_W(U 	(1) (I) 4-'S.-C)OOr-- 	.- 
(U . 	4) 	4/) 
C) (3)DiC4- 
(1) 0 S. 	-0 	(U 	, 	44.. .- 	0 - ..... C) 	C Cl) Di 0 Ci 	C 	.— C) 11) 4- 	C) Di(1)(U 	 (U 	C)C 
C) CC 4-' 	U (U 4-. 	-0 -0 — 	= (U C—  ViC C a 	C)C)(a (U 	Cii/i4- 
(U UC)(U (U'C)'CC>iCS.. 	—. .0 C) 	S.. 	S.. li 	E 	5- 	U 	S.. 	5.. 	0 	0 	( 	• 	5- 	C) 

'-C)C) CJ(U(UIhIt)S..Ci(UC)U 
0. 4-b 	C/i >< C C. 4- .-.- (U CO (1) Q) C. >- U) 

0 C)CCC.. -'4.rCCCC)CJZCCC)S.. 

5-- 
C) 
0 

 

4= 
C.-) 

4= 
(C- 

4= 
u-i 

4= 
N. 

4= 
CC 

4= ci 

C) c 
(U (U 

S- (1)
C) 
C. = 

-c 
'-I E 

-c 
C)>-. 
(U 
E  

4/iCC 
.) 

ci 

(3) 

 

4= 
4= 

70 



	

I.0 N. - Ci Ci Ci CC 1-0 LU LU CC LU N. cC 1-0 	Ci 

	

1-0 i-  C) CC (NJ r- CC j Ci C') C N- N-. C LU LU 	'C - LU 

N-U)C. 
N-.  

cc- 
cC cC rcL-  
cc N. (NJ LU LL) C' 	 cc c'i 'i () 'C C 

ccC c'uc'.ici 
oc - 	r-.LnLr)Lc 

rLrC.c 
-(NJ 

CiLUCl) 

cc cc c 

ccci 	(Z) CD 

() ,- N-. N. 1-0 1-0 cc c ci cc cc LU LU 
N-.L 

C-) 

cc cc 	- 	'.c r -i r -  .- rs N-. LU c-i cc 'C 

LO 	. —. — cccccccccicc -ccc -  c- 

  

- 

cic'-.JcicCLUccc)- 
CLUN..-N-N-LUr 
LUci ccC.cccccc ciccr 

C) LU - C') LU 5-. ce-) cc LU c'. LU Co LO N- 	N- 
1--C N- C. C.-) C'.) CC 	LO v) C.) 5--. © N- 'C If) C. 

N- 	c-i 	N. C. N- LU LU C. 

0 
-C 
I—  0 C a) 	.0 VS 

LI) 4-)S.-a) UU (0 Ca)C 	•- 4-) ci) C a)C)cC4-C 
U, 0 5- - 	(0 -.- .,- 4- .- 0 ci) C C L3 Ci 0 Ci C 	.- ci) (I) 4- a) 	Cia) (0 (0 	a)C 
a., (0 .4-' 0 	(0 -4.) 	-C C (0 

LliC CC 	a)Q)(0(0 Cin4-.- 
(0 Ua)(0 (0 -.---a)--CC>,CS. 

- a) 	5- S.- vi 	S.- 	U 	5.. 	S.. 	0 	0 	Ci-- "- 5- a) 
5-OJa) a) -.-(0/i5-C(0ci)u 

• C. 4)  V) >< C C. 4-.-.- (0 (0 cii Ci C. >-, Ui 
o 
= 

- 

5- 

a) 

N- 
= 
Ci 

cc $ 
4-1 

Mc 
cc 

•'- LU CC a) 4) 

• ; u .- cc 

4-' 

ci IC. CJ C:) CO I 
U N. Ci 
S.- •- I 

a: 
cc c-  I CO 

cc 
C\JI 

N- 
Ci - 

LO 
cc co I 
cc l  ko 

LU 

71 


