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Abstract
Tables characterizing the stress-

compression relationship of wood in
compression perpendicular to grain for
several species are presented here.
Complete characterization results are
included, as well as selected regression
models for characterizing other species.
Use of the tables and models is
illustrated via discussion and graphs.
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Earlier research into procedures for compression and for all combinations of (MSR) lumber , no distinction is made
characterizing stress-compression six tolerance regions , ranging from 50 between grades for C-perp allowable
behavior in wood for compression to 90 percent content , and five stresses: the same stress is assigned to
perpendicular to grain (C-perp), and for confidence levels from 75 to 99 percent; all grades. Models containing E as a
modeling this behavior , was (2) the mean ( i ),  standard deviation (s), predictor may provide a basis for
published.23 This paper presents more and coefficient of variation for stresses assigning C-perp stresses in MSR
detailed results of the previous at each level of compression; and (3) grading systems in accord with current
research. dry/green ratios for average practice for other properties. Similarly,

interpolated stresses at each SG may be an appropriate
compression level, nondestructive test parameter forBackground Characterization results from the nine grade-dependent C-perp allowable

Allowable design stresses for wood in species or species subgroups were values in the current visual grading
F C-perp are currently based upon the used by the authors2 in the development system. SG at least could provide a

average proportional limit (PL) stress of a number of different models for basis for assigning a “bonus” to grades
determined from tests of small, clear predicting the stress-compression of high density.
specimens. This design base ~ 

behavior in wood at both the mean and This possible interest in further
excessively conservative. A need for a near minimum stress levels. Several developments of visual and MSR
more appropriate C-perp design base different predictors were employed as grading systems , and the lack of
has become apparent because of independent variables and logarithmic published information on C-perp stress-
today’s more efficient engineering transformations of both the dependent compression behavior—particularly at
design with wood. and independent variables were near-minimum stress levels—suggest

Thus, a procedure was developed for explored, the value of complete characterization
characterizing the C-perp stress- The simple linear regression mudel results (table 1) and selected regression
compression relationship of wood.3 This containing the average 0 2555k C-perp results for models containing E and SG
characterization procedure utilizes the PL as the predictor variable provided (tables 2 and 3).
original test records of specimen test the “best fit” of the models explored.
results that form the current C-perp The appropriateness of this model to
design base4—no new testing is the current visual stress grading system
requir ed. in the United States was illustrated by

The procedures previously reported3 application to white fir. The model is
were used to characterize the C-perp applicable to all species tabulated in D
behavior of nine softwood and 2555.
hardwood species or species Only highly abridged characterization 

~t~ ntained at Madison, W is.. in cooperation with
j subgroups: Coast Douglas-fir , interior results for one species and the one the university of Wisconsin .

‘Bendtse n, B A.. and W . L Galiigan 1979north Douglas-fir, shortlea f pine , model containing the average C-perp Modeling the stress-compression relationships in
western hemlock , Engelmann spruce , PL were published earlier .2 However , wood in compression perpendicular to grain, For .
white spruce, Pacific silver fir , aspen , moc~ ls containing modulus of elasticity Prod, J 29(2):42-48.

~Befldtsen, B. A., J. H. Haskeli , and W . L.
and northern red oak. This research is (E) and specific gravity (SG) as the Gaiiigen. 1977 . Characterizing the Stress-
reported in footnote 2. The output for predi ctor vari able may also be germane compression reiationship of wood in comp ression

perpendicular to grain. Wood SCi . 10(3): 111-121
each species characterization consists to improving the grading technology. ‘American Society for Testing and Materials
of: (1) nonparametric tolerance limit For example, in current practices for 1978. Standard methods for estabiishing clear wood

strength vaiues. ASTM desig. 0 2555-76
4. stresses for each of 20 l evels of both visual and machine stress rated Phiiadep hia, Pa
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Interpretat ion and Use of the Figure 1 is not presented as an obtained by standard procedures for
T u analysis of results Rather , it calculatin9 lower limits on regressiona e demonstrates the interpretation and use estimates of values of ,~ ’,’ Statist ics for

Characterization results for the nine of table 1 data Interpretation of the making this computation are included in
species or species subgroups mean behavior line in figure 1 is tables 2 and 3.
previously evaluated~ are given in table obvious , the tolerance limit lines are A composite diagram of the mean or a
1 Individual stress values in the table somewhat less so The bottom line, for near minimum stress-compression
represent either a species average example , should be interpreted as behavior from zero to 0. 1-inch
stress or a tolerance limit stress for a follows We are 95 percent confident compression can be developed for any
given spec ies and compression level that 95 percent of shortleat pine species using table 2 or table 3 data.
For example , the mean stress for a material will exceed stresses For example , mean behavior is obtained
Coast Douglas-fir at the 0 05-inch level interpolated from the line, by use of regressions 31 through 35
of compression is 738 pounds per Regression statistics for models from either table , the 25 percent
square inch (lb in ~

) (p 1, 4th line from containing modulus of elasticity, E as tolerance limit with 75 percent
bottom under the heading ‘0 050 ) If the predictor variable are presented in confidence is obtained with regressions
the 25 percent tolerance limit (75 pct table 2. Similar statistics for specific 11 through 15. It a species has an
tolerance region content) with 75 gravity , SG, as the predictor appear in average E of 1.6 million lb/in
percent confidence is desired for the table 3. The model contaIning E is. estimated mean stresses and those for
0.05-inch level of compression , the the tolerance limit and confidence
appropriate line is selected using the log 9 A + B ~ x mentioned are.
first two columns on the left. Reading
across to the “0.050” column , the where TOlt’id iicti

tolerance limit is 568 lb in (which 9 an estimated mean or Compiession Mi’r n limit

reflects the strength of the 156th tolerance limit stress for any emil S ibSS stit ’s’.

weakest of the sample of 654 specimens compression level of interest , 
Lb ‘ Lb -

.

for Coast Douglas-hr—see column x a species average E value Ifl ii - fl

heading ” ’). from 0 2 555, and 002 551

The characterization process3 A and B appropriate regression
demonstrated that the stress required to statistics from table 2 ii?? 6
achieve a deformation is a highly The model using SG as the predictor r 0 9.3 7l,i

skewed distribution That is one reason variable is
why the nonparametric approach was 9 A + Bx and the stress-compression diagrams
used for determining the tolerance appear as in figure 4. Stresses in the
limits in table 1. The standard deviations where tabulation here are not design stresses
and coefficients of variation reported in x a species average SG value Further modifications for ring angle ,
table 1 should be used with caution from 0 2555 and seasoning, and design considerat ions
because of the demonstrated skewness. A and B appropriate regression may be required One method for

Stresses from any single line in table statisti cs from table 3. making those modifications is detailed
1, when plotted as a function of These models were selected as best in an example presented elsewhere. - In
compression level , illustrate stress- fitting, based upon R2 analysis, from that example , the average C-perp PL is
compression relatin~ships for a species those containing E and SG as used as the estimator variable.
at a mean or a tolerance limit level, estimators. Details of the development However , details of the procedures
Figure 1 shows such plots for shorileaf and application of the models are outlined in the example are also
pine. The top line of the figure similar to those for the model involving applicable to stresses developed using
represents mean behavior; the two the C-perp PL! either E or SG as the predictor .
lower lines are tolerance limits . The models containing E and SG are

illustrated in figures 2 and 3 for the 
, Summary

N mean and the 25 percent tolerance limit
i” 

AN (75 pct confidence) at 0.06-inch Detailed results of earlier research on
compression. Values of ~ for the the stress-compression relationships in
regressions in figures 2 and 3 are C-perp for several softwood and

1 -
~~~~~

‘ 

~~~ iot.~~L obtained from table 1—one value for hardwood species are given in table 1 .
7 _ — ~, each of the nine species evaluated. The mean C-perp stress , standard

~ ~ic~~ / ~~~
—“

‘ 

~~~~~~~~~~~~~~~ Values of ~ are either an average E deviation , coefficient of variat ion , and

I 7 7 __— value (fig. 2) or an average SG value several nonparametric tolerance limit
I / / ~~~—~~~~

‘ (fig. 3) from ASTM D 2555’ for stresses are tabulated. Ratios of the
.‘~ ~i. /1,7 corresponding species. In each figure , average dry to the average green

/7/ the upper line is a model for estimating stresses are also given for each
mean behavior; the lower line, near compression level. Graphical

I I I 
~~ minimum or a tolerance limit behavior, interpretation of selected data for

0 OO~? 
,
~, ¼~t. 006 010 

Note that a tolerance limit has shortleaf pine is given in figure i to
LOMPRISSiON I IN I confidence associated with it. However , illustrate the development of composite

Figure 1 —Str ess-compression behavio r the estimated tolerance limits obtained
for the mean and two tolerance limits from these models do not. Confidence ‘Freese , Frank 1974 Elementary st at ist ical

(TL) of shortleaf pine iM las 575) in ‘hese estimates, if desired , is ~~0~~~
j
~~b0r t0r..te~~ us D~~ Agric . Handb

2

- .  . - .,. .:,-.-__i- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

— J .~~L ~~~ ~ ‘ 4 .. ‘ ~~~~~~~~~~~ ~~~_Jt-s~
--. —~~~~

--E



i s \ l~ .\N -~

• 11

I ‘ ‘ ‘i,~ ¼ ~~ lIlt Ni I I ~~~~~~~~~~~~~~ I ‘5 ’ .

ii L, ’~~ 1, t i ~ 1’, • ‘ s ’~~ I~s~ 
,.‘~ ‘ I, ,, , ,

I ‘ I
4 3 ’ ‘

5 ,’
. . . , , i  3 , ,s. o~~ii

“ I , ’  . 

~ I~~iii~~ 4 1 shill t1~~(r~~c5
‘ ‘ , 

s ’i’Iri~s iess is ’sr  tiøP,a~ it si ~ i’ ftiqi If?~~~il
/ ai,1f a S w a n ,. limit S~~ ieI ii’ a ~~~~~‘ ira~c

‘‘I ‘,~
_ . I , ’ , )  ‘I ~.ii. I I ,i,l ax,’1il,,l ~~ 1 ~s Piai , i. art  ~~~~~~~ ii)s~sliiI(i,%,,..— 

l~ ’ ‘ ‘I ~if ( l4f 5t?t ’if’~ 5 i f  I l~~’ Ill i i ,
• • ,~~I

stis ’ sM t ’tlittpiø$~ioil fla~ i antrQ fit ~in fable
f i t

1 lie s1af,~ it fi*ble I wet e ii~nd iii

• I I, i ~ . ~~~ liet i err,Mi~’h h’i d~vøl~piittj tttOd IiltI
tIItI I’it’~1,et i i %s .) I ’ $‘nip slietill

I ~ ‘i. I,l~ 
i , i I~~ , L i ’ , ,\‘ . is  I I ‘i i IN’ i s’s Sill~it IssNis s i t  t~q’li:~ i/ t i  Ill L’~ .‘~s

~’~’
$pei ’ies Paii*in,.te,ii ft/i t t s’%~IP$tilOfl

P ~J s ) r  r’ .‘ ~~øt.)1C5$it %fi .‘ ‘O~fr’ 5 i i, tPl !P0,lt, 5 . 5 ,it c’ Iasf ’ ,’ t ~ as a oi ~~~~ tO’ 1\’ mo~4el~ ~ii~iil~~ ~~~IIi ~itI5 f~VCt 4%t)P I ot
esfisi)atinp r?ieair a~~,I t I~W4r i ~’C n i t i i .‘~t’ ~~~~~~-‘ ~ t~~ ~ ~1~’ ~~ ‘ p, 

~~~~ ~alIie1I a$ pt t~s t is ’t s ’ti %‘~~I latiles ~ iC
S ‘‘i~~ii !~ ,‘i.5l,”i I~~

I I 411 110*ii re~ieitt~.~i in (ableti .‘ atNi 3 1 tie ino~1ele
are illusti afeil f~~, the 11)41411 and a

•
5

5 , 

~~let ’t~d ti/tiet ifttt ’Is iiilii( iql the t~ (lf ~ itch
‘I’ .\N 

, levøl ~ f ~
-
~~inpt e~~~o it ii i f h,~ii ies .‘ and 3

• ‘ ‘ ‘ . 1 , 
and f i s t  the ileveIopnleni ~ t the ~ft41~~li’i Ni t (‘.I~ 4 ‘~~~~ ‘5 t’ot1tpie~sloii hoft,is io i f~ i ~i s~~’ioa it

Ii’’ ~ ‘ 
:1.1 

,~ t i%3~ ii1I 4 t iijl iitwl .~ ,1 t*rtd 4 r%i~s
— pi tsse ;t ted I o sttii ii ~i t sit ~itr’ the use ~‘f the

r eijiessloil ilis ’dqils ii~ tabI~ss .‘ and ~I
I’

-‘V
— 

‘
5

I,”,, 

, , - 0 
“

- 

~~~~~~~~~~~~~~~~ • ‘, liii I I
. 

•
~~~. •

I I I I I
i~~ 3¼ ’ s ’ ~.$ s~ )~i ~~~~~ i~ Ii ’ ~ 1 

~
5

‘‘i’f s O It ’ ~.P ,.\i, I~ ‘)

~~~~~ i P~.~p~ assoit itt iws *ith $ p t ’ifrt ’ ~ ;avit~ as a pi ,li i’tits . to’
ri’ afl arId tt51 4$,N ’a ( “nit I L )  at r ess s at fit. 0 O~ inr ’h Iø~sl of ‘,lp~’i,a5$iO,?

1u laSaSl i

.~~~~- I - 

~~~ ~~~~~~~~~~~~~~~~ -- — 
. 

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



- ~~~~~~ ‘ ‘ ‘~~~~~~~~~‘~~~~ “ ‘  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-. ‘ ~~~~~~~~~~~~~~~~~~~~ 

—,-—,
~
-.

IL

~ ~~::: ~~~~ ~~~~~~~~~~~ 
-

~~~~~~ : ‘  
~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ ~~ ~

‘ 
- L

~ ~~~~~.L ~~~~~ . ‘ ‘-
~~~“~~~ ~~~~~~~~~~~~~~~ ~~~~~~ ‘ , ,, . .t “ p 3 ”  V.’

* ~~~~-. _ -. _ ~~~~~~~~~~~ ~~~~~~ ~~~~~~~~~ ~~ 
“:‘* -~‘ P .  “

.

‘ 
~~~~~~~~~~~~~~ ~~ :_ ~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~

~ ~~~~~~~~ ~~~~~~~~~~~~~
‘ ~~~~~~~~ ~~~~~~~~~~~~~~ ::~~

‘ ‘:. :~: ,. -~ ~~~~~~~~~~~~~~~~~~~~~~~~ 

¼

— ~ — ~~~ ~~~~ ~ ~ .~~~ ~~~~~~ ~~~~~ 
. ..

-
~~ 

‘

~~~
‘
~~~~~

‘

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

“

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I ,

.~ ~~~~~~ 
i.: ,. . . . i ~~~ ~~~~~~~~~~ , . .,

~~~~ 
“
~~~~~~~~~

‘
~, “ ~~~~~~~~~~ ~ - S

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ , L
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~ ~~~::‘.~~~~ ~~~~~~~~ 
.

5~~5•~~~~~ 5~~ • 
~~~~~~~~~~~~~~~~~~~~ ~~~~~ 

s .s~

~
‘ ‘-

~~~~~ ‘~~~~ ~~~~~~~~~~~~~~ ‘~~~~~ -•~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ 
:~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ‘S

- - ~~~~~~~~~
• —‘

:‘~~~~~~~~ 
4’ ’5 t4 5~~~~ 

~~~~~~~~ ~~~~~~ ~~~~~~4~~¼ 5’.

I
I.’. ~ ~~~

-
~~

‘
~~~
‘ -~ ~ “ ~

i s .  ~5 - ’. i~ ~~~~~~~~~~ ~~~~ ~~~~~~~~~~~~~~~ :;L.~ ~~~~~~ ~
“

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

~:.- s ” ’ ” ’~~~~~~~~~~~~::’ si ’ ;/_ i
~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~

1
~, — 

~~-~ e ~ “ ,~~is 
- ‘.~~~~ ~~~~~~~~~~~~~~~~~~~~~~

~ ~~~~~~~~ “ ~~ ‘ 5 ’ .~~’ .‘~~ i ’ ,. ’,. ~‘ : ¼ . I~ ti~ ‘I ~~~5 ’ s’ i’ “I l.~~~. .\.” ‘ ‘

‘I s-’ :i. ’~. SiS .~. .5,5 5. .”. .51i,, ’5.i5¼ ’ ,, “I” I”~” ” ( ~~~5~~5.5 5,’~

A ‘~~~~~~~ ‘~~~~‘ ________



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

(
7

:~~ ‘~::~‘3~~ 3~~:: ~~~~~~~~~~~

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

~~~~~~~~~ ~~~~~~~~~~ ~~j S~~~~3 5~~~~ 5S~~~~ ~

~~~~~ ~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ :~~~i~~~

~~~~~~~~~~ ~~~~~~~~~~ ~~~~ ~
‘
~~~:

‘
~~~~~ ~

I ~~~~~~~~ ~~~~~~~~

~~~~~~~~~~~~~~~ ~~~~~~ ~~~ 5.

I ~~~

‘ 

- - -

I I
~~ 

,
~~ ~~~ ~ ‘:H ~~~~~~~~

I ~ ~~~~~~~~~ ~~~~::- ~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~~ 
Si’s

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

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

~ ~

. 

~ ‘~~~~~~
‘
~~S ~~~~~~~~~~ ~~~I

I ~ 

~~~~~~~~~ ~~~ “s‘~~~~ ~~~~~~~~~ ~~~~~~~~~ ~~~~~

i
I ~ ~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~I

~~~~~~~~~~

I
-

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~I — .- -- — --
— .-

IS’;

8

5



~~~~‘ ‘~~~~~~~~~~~ “~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I

~~~~ ~~~~~~~~ ~~~ :::~~ ~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~~

~~~~~ ~~~~~~~~~~ ~~~~ ~~,3 ~ ~
r ~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ : ‘~ 

—‘s

~~~~~~~~ ~~~~~~~~ ~~~ :~~~~~~~~~
‘ 

~

~~ ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ 
‘
~~::. ::~ .. ~ 

-
~H ~:::~ ~~~~~~~~~~~~~ _

‘
~~~~~

‘
~~~~~~~~

‘
~~~~~

~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~ ~~~~~~~~~~~~ S;~ ~ ‘--

~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~ A ’  ~~~~~~~~ ‘55 2 ‘

~~~~~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~ ~~~~~~~~~~~~~~ :~~ ~~~~~~~~~~~

~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~ 
“

~~~~~~~~~~~~
‘
~ 

,. , 

~

. 

~

,

~~~~ ~~ : s ~~ ~~~~ ‘s~~~~
’ 

~‘~~~~
‘ ‘

~~ s ~~~~~~~~ .~~S :7i 5~ “

~~~~. ;::~ ::;T~~~ . ~ !t~ ~ ~~
~~~~~ ~~~~~ ~. . ,, ç ’. 

~~~~~;; ~~~~ 
-
~ 

-~

~~~~~~~~~~ ‘~~~~ : s , ’ ~~~~~~~ 5 ’  ~~ 5’: . . ..:

~~~~ : ‘ ~~~~~~ ~ ~~~~~~~

I
(5, “~~~ ‘

~~~‘,
-_;: 

~~~~ 
~~~ S::.~ 4~~ ‘ “ “

“ 
-

S -, ‘
~~
‘
~~

•
~~ “ 5 3~~~ -, l’~~~~~~ 

“
~~~ 

,. 
~~~~~~~~~~~~~~~ ~~~~

-‘~~~~~~

s~~~~~~~~ 5c ~4~~~~5 . ’ s5 ’ 5  ~~ S 5 ~~~S~~~ 5’~~~ S~~~ ~~~‘~~‘ 
5,5,’ ~ ~

iss *~~ ass ss~~~’~ ~~~~~~~~~~ ~~~~~~~~~~ - & ~~~ Si’s

I
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~I ~— ~~ z

5¼, ‘~,

~~~~~~~~ ~~~~~~~~~~ 5 s ~~~~i~5’

~~~~~~~ _A ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ -‘~~~ ‘-~~~‘ I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .“~~~~~ ‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1L. J



•
~~~~ ~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~ ~~~.. ~. -5

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

~~~~ ‘ .. -:.~~ :‘: ~~~~~~~~ ~~~~~ ~~~~~~~~~~~~~~~~~

~~~: ~~~~~~~~~~~~~~~ ~~~~~ _~~~~~ _ ‘ s , 5 _ ~~~~~~~~~~~~~~~~~~~~~~~ I.
~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~ 7

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1~*
~ 

~~~~~~~~~ 
..

~ :~~~
-:-

~ ‘ ‘~~~~~~~! ~~~~~~~~~~ ~~~~~~~~~~
‘

‘5 . ~~~~~~~~~~~~~~~ 
.~

I 

~~~~~ 

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

-‘ 
~~‘c ”,~ -~ ~~~~~~ ~ -‘

I

~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ ~~~~~~ ~~~~~~~
‘ s’~

’

I
I ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

“5 , . .  i ’ s” : ’s~~~~ ~~~~~~~~~~ ~~~~~ ~~~~~~ ~~ ‘ s .: : r  sS :s~ 51

I “ ‘ ‘ ‘- ‘-‘ 

~~~~~~~~~~~~~~~ :i:~~’s ~~~~ :‘S -’ . ”S~~~~ ::s 5.

I
I § - - -  ~~~ .:‘s .~~~~ ‘ s s s ~’s s .  -:~~~s~~~~ 

... iS

I
“ ‘ ‘ - . ““Si ~~~ 5~~~. S;~~~ ’5’ ~~~~~~~~~~~~~~~ ~

I

~~~7;S ~s : ~~~s~~~ii: ~~~~~~~~~~

‘

_

5 
~1~~~~~-(s ~~~~~~~

7

____ _____________________ 4
L~. ..~~~~ - - ~~~~~~~~~~ ~~~~~~~~~~~~~~



_ _ _ _ _  r_ _ _  S

~*v~~
~~~~~ ~~~~ ~~~~

~~~~~~~~~~

~

~~ ~~~~~~~~~~~~~~~ ~~~~~~~ ~~~~~~~~~~ ~~~~~~~~ ~~~~ ‘4~~~~ 
§ ‘~

I ‘ 55~~~~ . 5.~~~~ S ’ ~~
’
~S’ ~~~~~~~~~ ~~~~~~~~~~~~~~~ ~~ I~:

~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~ 
it

IS:

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I ~
~~~~~~~~ ~~~~~~~~ ~~~~~~~~

~~ ~~~~~~~~‘ - €  ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~ ~~~~~~~

~~~
‘ 

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

~~~~~~~~~~ ,:~~~~~ is’~~r 55 55

I

I ~
~~~~~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ 

- ‘-

~~ ~ ::: :~;~ ::::~ ~ : : : ~I ~~~~~~— - -- ~~~~~~~~~~~~ ~~ $

~~~S SS’5~~~~ is

~~~~~~ i1~~~

—

h1.;:

8

- .- .. ..-, ‘ ‘  ‘ ‘ —r’~’ , ~~~~~~

I —--- — ~~~~~~~ L. - — ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~~~~~— ~~~~~~~~~~~~ 
- —.

‘t L

‘ -.5 -~-4- - 4 1 4  .-4 ‘-4 $..

U ) >  U ) >
0 4 0a 0 0 ) 00 a O C U C-

~~ -~~ ~ 0 ‘s-I ~/‘ ‘f. C 1.4 1.4 0 C O  U i-S Ot o o k  (It O 4 5 0 1 4
52 - —4 1k-, 

~~ 0) ~ • —4 ~~i~~~C ~~ ‘—‘ 0) U
.-~~ i-~ r’-. ~~~ ~j k  r- ~~~‘IL .‘~ C”) -‘-4 0 U) 40 C”) .r4 ‘~~SI’) -~ C”) p 4 5 0)
‘C -o 0 1 4 N  0 ‘0 0 1-s N
~~~~~~~~ • ,-,~ ~.4 cc -,4 ~~~~~~~ .,~~ -, 00 ’,-4

lIt l’s ~~~~~~ (I) 1-4
Q~~~~ C O o j  Q.. Iz,. C O O )

C~~~ “~~L W 1.A U U)~~~ •I~- I.. u • i.4 U
•~~~ cS k t 5

~S — s i s . S ~ f l c~~~1.. ~ (It l’4 U) •~~s a ~~~~~~~
~, ~~~~~~~J U )~~~ 0 ,-4 C~ 0 W 0 0 1 . J (O 0-~ O~~ 4 t 5
o ~— ‘C ’s-S U~~~~~C
.~ --~~~~~~~~ t - i u u  Cs ~~ o a s  • I o u

‘S~~~~~~ ‘j 515 .,-I S-I (I) 4J O) (It C -i-I
~~ • 5 ~ ‘Jl O QJ 0 0) U ) ’ 0 W

C U k  .0 ~J I ~ ~~~~2 ‘- 5 c 5 5  i’4 4) Cs -,-4 C5~~~~~~ 1-4 0.)
:55 ~~~~~~~~~~~~~~~~ • ‘~~ O-~~~ •

,—I~~~~~ - l ’ ~- 4 >  C 1 - 4 C5 0)
02 - 4 Q ’ ~~~ 0 1 4  W C ) ~~-’4 ¼

‘45 --4 ‘~~~Q) W~~~ 0) ‘~~ —4 ( 0 0 )  W 0  0)
5 ~,s ‘C - Z ~I’~ N U) 0 Q) ’0  - Z U’) N U) ‘0

‘s-I ~~~Q ) O
- 14 0 .,-4 a i-s O -r4 E

S 
~~~~~~~~ . 1 ’ s  W - .-4 U (0~~~~~>’. • $ .4 Q) -s’4 U

- )-. .~~~~~~ 0 1-J Cfl W~~~ $.. 1-s .O~~~~ O U U ) W~~.~~ C4 iSI ~1 ls,, U l I tQ~~O 41 0.1 (0~~~~S U U )~~~~~O7 — —~~~~~--~~~ 4 5 0 ) u~~.-s ~~~ •~~~00 (5 41 rIt- ,-I
_ ~ f, ’-4 -t(~ 14 1.4 (I) 

~ 0 C~~-4 <  i-s i-s U)
~ z - ~~~~ Cs U 4) —4~~~ 10 p.~~1-a (I)

j C ’ ~~~~ 4 C/) .~~~a W 0 )  S-i 0 r’i -4 V2 .0 a W W
‘C ’-S U (5~~~ C~’ 0 . 0 1 . .  0 ‘0 -i-I U (0~~~ U 0 . 0 1- i

o 511 0) L~ ‘—‘ C) U SC) C 41 C,)’—’ U U 00
-- ‘55 ’45 O. U) 0 4 )  0) 00 .)

• - i1J~~~ l’s • W U )  • • W~~~~ i-i
- ~~~~ ,_~~~~~ , .—4 ’s-4 U) ~~~i.4 

~~~~Q i-i -i-ISI. )5 ,~ •‘0 • L~ ,o - 0
~~~~~~ O R f i  C0 ’ 0 U ) Q )  W~~~ O~~~~ Lr) 1 0 ’ 0 C W

,-‘ ~“ .~~~0 4 5 ’ - ’  E - 4 0 W U  Z O O~~ 5 — 4  E-4 0 W U
U 5 -s-I C -s’4 C) C.) -~~ 0 -,-4 U

> U 4) ?iI~~ -~4 ~~~U W
41 ~-4 14 ‘4-4 t’-4 4)

0 0 ) 0) 0 0 ) 0 )

00
s--S

-s-i
— .,-S k s--I -i-I l’ s

. 0 4 1  W ’ 0
C >  -0~~~ U ) >

0 5  ~~~W . 0  0 ( 0a 0 0 ) 0 0
•0 -s-I ~ ‘0

‘45 0 U i- s O C O  4.1 14 0
-11 0 ( 0 0 1 4  (It O 4 0 0 1 - i

- .‘-I ‘4-4 -~~ 41 • ~-4 ~I-4 ,~~i. O ,—, a.) 4-i i-i ’0 — s  U
4-4 14 N- t.4~~~ 4.3 14 N’. 14~~~~m •s-4 ’ 0  0 ) 4 5  C”)

~~ m ~~~r 5 4 1  .0 C”~ ~~~~( 0 W
‘0 ‘0 0 1 4 1 4  ‘0 ‘0 0 1 4 1 4
~~~~~~~~ , 4  .

~~~ SC) ~~~~~~~~ • ,-1 s-4 00 ’s-I
C 14 0) 1-1

~~~~ 0 ) 0 0 )  ~ 4 IZS C O W
0 ) 4 1  ‘~~~ s W U 4 J  ( I ) 4 1  O J U U

• 1-i U • 1-I U
• U) Ct1 t1J .C ~ ~~ C4) C0 W .. Q

0) 14 0 ) - t o  6 4 5 1 4  C 1 4 0 )  . 4 5  to~~~5 1 4
GJ 0 0 U U )~~~ O ’ 4 0  W 0 0 U C ~~ .I o — 4 C 0

.
~ ~~ o •

~~~ • 
-
~~ ~~~O

•
~~~~ •

5-i (JI U G) C 0 ) r 4  5.~ O t 1~~~0.1 Co 0 0 . 0 )  U ) ’ 0 W  0 ~~W U ) ’ 0 W
.0 4 4 1 4  c~~~ W 4 1 0  .0 44 14 EI~~~
~ - H 4 5 4 1 O  i - s w  (0 - r . 4 4 5 4 1 0  I-s w
I E — ~~ ( 0 C  • 1J~~~~~~ - ~~ 9~~-4 t0 u~ - IJ~~~~~~~-s-4~~~~~--I ,’4 > 0 ) 1 4 1 0 0 )  e-4~~~~ .-4 r 4 > 0 ) 1 4 45 0)

U) ,‘-4 U - .~~~’0 I-s 0 ) 0  U) ~-4 U~~~~’0 1-i 0) U— I
“ -s-I 4 5 4 1  0) 4~ -i-I (0 0 )  W 0 )~ 0)
C) W ’ 0  .~~~~Cj2 N C ’ 0  ~~ W ’ 0  • Z C . l 2  N U)’0
~ ~~~~~~~ -i-4~~~~W O  ; 2 U~~~ 00 - ‘ - 4 4 1 0 )-
~~ ~~~W • 1 4 0 s - 4 9 ‘2 ~~~0.) -o Cd >~ - k  4) -4 0 ~ CO l’s .1I 0) .r4 U

~ e ,0~ 0 4 4 0 ) 4 ) 4 1  Ia 1s~~~~,~~~0 O  4 4 0 ) 0 )
4 1 0 )  ~~~~ U U ) Q~ O 0 ) 0 )  (0~~~s

( 0 0 ) 0 ) - n - I  ~3 C2. -.’ b0 Cd W C 4
“ 0 C s - I~~~ 14 1-I 0) ‘

~~~ 0 0) -,-l~~~ 14~~~4 C,,~ 4J 41 G) s--4~~~ Cs~~~~.1s C
0 ,-t i-I l/) .419 0 . 1 0 )  ~~ 0 -n-I n--l u) ,41 ~ 0 ) 0 )

o ‘0 -,-4 Q (5~~~ 0 0 4 1 1 4  e ‘0~~~~ U C s~~~ U 0.0 1 4
L i u b O  r 41 C W~~~~”~~ 0 4 4 00

(I) 00 )  03 0 0 )
• 0 ) 0 ) . •  0 ) 4 1  1-i • 0 ) 0 3 . .  0 ) 4 1  14

Cl) 4 1 1 1  ~~~ 0) n- 4 -i-I Cl) 4 1 1 4  ~~~~g. r-4 w-s
• (S ‘0 O • ‘0  • ~~~~~- ‘0 ~~ ‘ ‘0

~~ O)~~~~~o 9 U - )  4 0 ’ O U ) W  ~~ w~~~~ O~~~~if 4 0 ’ 0 C 0 )
~~~ O O C O — 4  E - s O W U  ~~~ O O ( U s-I E . , 0 W 4 J

O ’r’I C) C)~~~~ -r4 0 ,-4 U

~~ U w  r-4
14 14.s ,-I 0 J r 1  1-4 t4,4 n-~lO O . r 4  ‘4•S n, G) 0 0 - n - I0 0 ) 0 )  ~t-4 o) 3 0 0 3 0 )



— ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - ‘

~~~~~~~~~~~~~~~~~~~~
“

~~~~~~~ ‘¼’ 9

2

2

I
I 2:

I 2:

I 2:

‘I ~(I
5’. .~~ -

1 ‘~~

Si; ~ 9

~~~~~~~~~~ 
9

.1
~~~~~~~~~~

I
I ~

~ 
i~i gI

I
8 ~~~~ ~ 122$$ 1~~$~~~~~2

~~~~~~~~~~~~~~~ ‘~~ 5~.~~~~99 ~~~~~~~~~~~~~~~ ~~I
—

;dh
9

4 1 ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ ~~~~~
—

~~~~~
.--s ~~~~~~~ &~~3 -~~



S .
~ ~~~~~~~~~~~~~~~~~~~~~~~~ 

--.. -,- . ,, 

1;

~~~~~~~~~~ ~~~~~~~~~~ ~ si : ‘s

~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~ ~~~~~~~~~~~~ lrii ~ “

~ ~~~, ~~~ ~~~~ ~~~~~~~~~ ~~~~~~~~~~~~~~~ 
‘~~ . 5

5’ 15’I .~~~~’. ~~~~~~~~ ~~~~~~~~ ~~~~7;~~ :•’ ~ ~ ‘

~~~~~~ ~~~ ‘~:~:: ~~~~ ~~~~~~~~~ ..- ‘ ‘

~~~ ~~~~ ~~~~ ‘S

‘I

~-s~~ ~~~:H l~~~~~~ 7i:I~ ~~~~~~~~~ ~~:~~5’ :5 ’~: S5,: ‘~

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

.

~~~~~~~~~~~~~~
, ~~~~~~~~

1! ~t:~ ~~ ~~~~~~~~~ ~~~~ ~~~~~~~~~~~~~~

1 ’ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~ ~~~~~~~~ ~~~~~~~~~~~ ~~ 55~~s~~~~i
’ 

~~~ :~“ ‘J 5”

I .5~ ~ ~~~~~E s ~S :,~: : - ‘ s :.:~~ :, ‘ 5’~.~ Z5’~~ ~i’~~~~~I S S S

‘
~ ~~~~~ ~~~~~ ~~ i”. : . : : /5 ~ .’s~ ~~2: S/L 2: 5.’L ..~~~~~~ i,’ ’

‘ ‘ 5 ’ 5 :-~~ S~~ :~~~~~-: : :  ~~~~ 
7~ ~

‘I
“ S I 

2;

I 

: \ I T :  E ’ 

~~~~~~~

~I5” ~~i,5~~):” ~~~~~~~ ~~~~“ “  51 iS 51t~~iC

I~~~
1

(15 55 M1~~M 5 5  ~~~~~~~~~~ l~~~’ ’: . ’ s”

10

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



. : .~~ ~~~~~~~~~~~~~~ ~~~~ ~~~~~~~~~~~ ~~ ~~

~~ ~~~~~~~~~~~~~~ ~~~~~~~ “ I S  ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ 
~
‘ 

~“ 
5”

~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ ~~‘ ~ 3 ::  ~~ ~~~~~~~

~~~~~ 
‘

~ 

~~~~~~~~~~~~~ ~ ‘~;:~
5 1 ’ ,I~~~~,L~~~ ’~~’ ’ ” S i  ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~

~~~ ~~~~~~~~~~ \ . P ~ - —  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~i ” ( . 5~~ “ .s’ ~
‘

~~~~‘. \  ) f )~~~~” ~~~~~~~~~~~ ~~ S ~~~~~~~~~~~~ 
‘5’ .~~ ‘

; 
~~~~~ ~~~~~~~~~ 

s”  ~~~ “ “~ 
~
- “

~~
‘ :~ . ~~~~~~~~ ~~~~~~~~~~~~~~~ “ ‘~~

~ ,~ :‘~ ~~~~~~~~~~~~ ~~~~~~ , S ’  :. s’ :. ‘~~~‘ “ ‘  ~~~~~~~~~ 
‘ s~~ ’s~~ ~ ~~

‘

-. ~~~~~ ‘IH IS5 ’ s 5 5 ’ 5  
~~~~~~~~~~~~~~ 

,‘~~;:5 i~~~~s” -” s ’ . ’ : S . 
~~~~ i S~~¼~~¼ F  -, ~~~~~~~

~

i

i 

‘‘I 
~~~~~~~~~~~~~~~~~~~~~~~~~~ 

5~~ ’~~ is St(~~~ i- . .. ‘ k s ~~~~
’
~~s~~ ‘:~~~~~‘ “ ‘

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

~ ~ ‘~S ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ S,¼ .~~’sS ’
~~ ~~~~ 

, . ‘4’ 
¼j ~~~~ ~~ s’~~:~ ’ ~:~~~~~‘~H:: ~~~s~~’ s’~s’~~s ~~

~~~~~ ~~: i L ~~~~~ 5 5 5 , . 5 ~ ~~‘;~~~~“ :S ~~~~~~~~~~~

~~~~~ 
)

5~~ , ’~~ 5s, L -‘ 
~~~~~~~~~~ ~~~~~~~~~ ~: ,~~ 5 ’ :  ~ 5’

:~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~

‘ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5. ,.. ’sS lt Si “i :-~~~~~~’,s

I
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~~‘ S ’ •,

;
i. ~~~ .‘‘ ‘ ~~~‘~~~~~~~ I. i . ,5 i45 5” 5 5 S I 5,5 ’,O” ~~~~~~~~~ ~~~~~~~~~~

‘4. 51 ,~~55 ’¼ . 4: (4 ~~~~~~~~~~ ~~~~~~~~~ ““~~~~ r ~~~~~~~~

II

L , - L~~~ ’~~~~~~~~~ -. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ‘
~~~ 

“ ‘



LIS fl~~~~~~s, .”. ” . ’ .
i i ,

E~’r ~r:~~ ’~: ~~~~ 
-

~~ ~~~~~~ ~~~~~~~~~~~ 
,: ,: ~~~~~ ~~~~~~~~~ 

Sit

5: ; ‘- ‘

-~~~

~~~~~~~~~~ ~~~~~~ 
::; “

5’~.~~~~~~”s 5’4 
‘~
‘

I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ 5iS ’55 ,5¼

~ ~~~~~~~ ~~~~~~~~~55* ’5 ~~~~ ~

I ~ ~~~~~~~~~ 

- s “

I
-

~~~~~~~~ ~ ~‘ “ 5 ,
. i~ 

~

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

~ ~~~~~~ L~ ~~~~~~~ ~~~ E~: ~ ~~~~~~~ I
~ 

S i s 4Sl ~:i5 ’~~~N .~ ~~~~~~~~~~ ,. . , . p

1 
,.s ,.:is

‘
~~ -

I

I ~ ~~~~~~~~ 
~~~~~~~~ : :

‘I “
~ 55’ ‘ .55’ I~ ~~~ t~~~~~% ~~, ‘ S . 5 5 ..: 555 ,’55 14 .54 7.5 ,~I ~

. -
~ -s -a ‘~ 

_s (s i~~ *’ ’0 ‘
~, t~ ‘5

1 “

~

I § ~~)i, i S :  5 5 . . . ’~~~2: 5~~’s5I .S4 .54 55 %’ 2’ 5’ ‘ ~~

‘

~~1 
I ll~iI
~1 ., ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~F ‘ 

~~~~~~~~~~~ a,I ),
~
5’ - .  ‘ ‘ ) ‘

~~~~~
S 

‘ 
~~~~ 7 ’ * 5 5 5 1~~~1’ 51 1tz i~~~~1” 51iI 5 5 (~~1” ~ “

-‘ 
51

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

12

~~~~~~~ 
~~~—~~-



ruIpI!pu!puI!piuptpuluuI____,s,. 
~

-“-—-.- “-—“-‘ ‘ . ‘ . ‘ . ‘ ‘ 
. ~~~~~~~~~~‘~~‘_ “  ‘“ ‘ “ 

~~
“.

~~~
5’

~~~~~~~~~~~~
’ ’

~~~~~~
’ ’ 4 ’ ’ ’ 1’

• • ~t i

4 + 4 + 4  + 4 - 4 + 4  4 + 4 4 +  4 - 4 + 4 +  4 + 4 4 +  + + + + +  + 4 + 4 +

a a 0 0 0  000  C” ,‘~~~~~‘ C.5 0 0 0  0~~” 0,  ‘~‘ 0 0 0  0~~~’ 0000  C” ‘¼, ~“ 0 0
4 + 4 + 4  + 4 4 + 4  4 + 4 . 4 +  + 4 4 + 4  + + + + 4  4 + 4 + 4  4 4 + 4 +

~~~~~~ ~~‘ :1’; ~~~~~~

‘I - ~~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~ ::~~~s ;~~~~

I ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~

1 , , . , ,~~ CS. ” ,S’ .0 ‘0 .,, ~~~~~~~~~~~~~~~~~~~~ OS ¼,’ 0. 05 05 OS 05 05 OS 0’ 0. 05 0’ 0,

~~~~~~~~ 0’

~~ ~~~~~~~~~~~~ ~~~~~~~~~~~~ .‘~I 4 + 4 + 4  ‘ # 4 + 4 -  + 4 - 4 + 4 -  # 4 + 4 4  + 4 + 4 +  + 4 4 + 4  ~ + 4 - 4 + 4
0’ 

~~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~ ~~~~~~~~~ 
‘

5

i : :
C I:I -“

~ I ~~~~~~~~~~I — # 4 4 + 4  # 4 + 4 4  4 + 4 4 4  + 4 4 + 4  # 4 4 4 +  4 + 4 4 +  + 4 + 4 +

‘4-, i~ 
—

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

I “ . , . ‘ . ,

~~~~~~~~~

, ‘ ‘ ‘ , , , , ,

I
~5 iss’.’5 9 ~~5.~~~~~ 9 2 ; i s : ” s ’. CS 2 ; .54~~~~~~ : ~~is~~~~~9 2;is~~~~~9 ~~is~~~~9C-

I ’ .
,~~ ;~ 

.~. ~~~~~~ 155 )C 5155~~’s~~~~ ~5 ’ s~~5~~~~ ~~1~5i55 i~~14~ 5 1 5 5 5 5 5~ 55

:i i~.
~ ~~55~~1~~175

~

I ~ ~‘~‘~0 5 0 ’ 0 S  -~~~~s 0 ’ 0 , 9  
~~~~~~~~~~ S ’ 2 : 2 2~~ lZ~~~ X~ 5 1 5~~~

S f t I

13



-

‘ Il
1.

~~~~~~~~~~
+ 4 + 4 +  + 4 + 4 +  + + + + +  + 4 + 4 +  4 4 + 4 4  + ‘ I + + +  + 4 4 + 4

4.’ I

~~8~~~~~8 ~~~~~~ 88 88~~55~4 + 4 4 +  + + + + +  + 4 + 4 +  4 + 4 + 4  4- + 4 4 +  + 4 + 4 +  + 4 4 4 +
- ~~~~~~~~~~~~~~~ 

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

4 + 4 +  + 4 + 4 +  + + + + +  + 4 + 4 +  # 4 + 4 +  + + + + +  4 4 + 4 +

i ‘
~~~~~ ~~~~~~~~~~~~~~~I C-

I
I 

0 5 0 5 0 , 0 5 0  0 0 . 0 . 0 . 0  0 , 0 5 0 5 0 5 0’  0 5 0 0 5 0 5 0’  0 5 0 0 5 0 5 0 5  0 5 0 5 0 5 0 , 0 5  0 5 0 5 0 . 0 5 0’

I 

5-

i s i s i s i s~~ 
0’

~~~~~
’
~~is ~~ 4-5 i s0’~~5 ~

+ 4 4 + 4  + + + + +  + + + + +  + 4 4 4 +  + + 4~~~_, +

i ~~ ::~ z::~ ::: :::: ~I 
_
~ 0’ 0’ 0’ 0 0 0 0  0 000 0 0  0 00  C” 0’ 

~ 4. 
~ + + # # 0’ 4 4 + + 0’

— + 4 + 4 +  + + + + +  4 4 + 4 +  + + + 4 +  + 4 +

I 

-

~ 

~~~~~~

i
a ~.1 n-s~~~ s~~~~~8 S.,,

i4
+

i II hI ;!
-‘

~~~I
2 ~~5555~~~55 5 5 5 5 5 5 5 5 5 1  ~~~~~~~~~~ ~~~~~~~~~~

~

S
. I

‘.~~~~~ OS~~~~ 0 0~~~~~~~ 058  — n - . 5 O S 0’ , i-  05’.0’ CS~~~ ~~~~~~~~~~~~j I
14

US GOVERNMENT FIIINS n~~, os Ci 1974 +75+) +5 ,5+ 5+

~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ t.:2:. ,-._ - _ ~~.,~:_~:.. .~~~~.,._.-.— —-—


