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v i i  

ABSTRACT 

The 1963 Input-Output Table (U.S. Department of Commerce) has been 

converted t o  energy terms. The r e s u l t s  f a c i l i t a t e  c a l c u l a t i o n  of t h e  

t o t a l  energy c o s t  o f  many consumer goods and services. Tota l  energy cost 

denotes  a l l  energy i n p u t s  i n  t h e  manufacture/sales  cha in ,  inc luding  

e x t r a c t i o n  of r a w  materials,  primary process ing ,  t r a n s p o r t a t i o n ,  interme- 

d i a t e  and f i n a l  f a b r i c a t i o n ,  and f i n a l  marketing a c t i v i t i e s .  A 362 s e c t o r  

breakdown has been used,  and 5 energy s e c t o r s  are  included ( c o a l ,  crude 

o i l  and gas  e x t r a c t i o n ,  r e f i n e d  petroleum, e l e c t r i c i t y ,  and gas  s a l e s ) .  

R e s u l t s  are i n  t he  form of c o e f f i c i e n t s  which t ransform d o l l a r  expen- 

d i t u r e s  i n  t h e  362 s e c t o r s  i n t o  energy impact. The methodology of t h e  

conversion i s  descr ibed  i n  d e t a i l ;  b a s i c a l l y  it involves  combining d e t a i l e d  

energy p r i c i n g  d a t a  wi th  e x i s t i n g  d o l l a r  s a l e s  d a t a .  P o t e n t i a l  shortcomings 

a r e  d iscussed;  many are inhe ren t  t o  t h e  input-output  approach i t s e l f .  

I t  i s  hoped t h a t  t h e  r e s u l t s  w i l l  be u s e f u l  i n  many a p p l i c a t i o n s .  

Four a r e  presented  here:  1) A method t o  o b t a i n  a d e t a i l e d  breakdown of  

t h e  energy t o  make a product ;  e .g . ,  t h e  energy needed t o  make t h e  g l a s s ,  

s t ee l ,  rubber ,  e t c . ,  contained i n  an automobile.  2)  A c a l c u l a t i o n  of t h e  

t o t a l  energy impact of t h e  p r i v a t e  a u t o  i n  1963, i n  which the  many auto-  

a s soc ia t ed  expendi tures  are  ass igned  an appropr i a t e  energy c o s t .  3) A 

c a l c u l a t i o n  of t h e  energy-eff ic iency of t h e  energy s e c t o r s  i n  providing 

energy t o  f i n a l  demand. 

e l e c t r i c  mixer.  

4) A c a l c u l a t i o n  of t h e  energy c o s t  of a k i t chen  
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I. INTRODUCTION 

A.  Motivation 

W e  are compounded of d u s t  and t h e  l i g h t  o f  a s ta r .  

- Loren E i se l ey  

The re ' s  a b i t  of strip-mined c o a l  i n  every s h i r t .  

- Anon. 

P e r  c a p i t a ,  Americans consume 320 m i l l i o n  Btu of energy annua l ly ,  t h e  

equ iva len t  of 1 2  tons  of c o a l ,  which i s  40% ahead of t h e  c l o s e s t  compet i t ion ,  

Canada. The p r e s e n t  ra te  of growth i n  U.S. energy use (about 4 - 8 %  p e r  yea r  

f o r  1965-70*) has been c r i t i c i z e d  (by some i n d i v i d u a l s )  as excess ive  i n  l i g h t  

of 1) apparent  f i n i t e n e s s  of energy supp l i e s  and 2 )  environmental damage 

a s s o c i a t e d  wi th  energy production and use.  One is l e d  t o  a s k  why U . S .  energy 

use  is so h igh ,  and how it r e f l e c t s  i n d i v i d u a l  consumption l e v e l s .  

The purpose of t h i s  work is t o  q u a n t i f y ,  a t  t h e  consumer l e v e l ,  t h e  t o t a l  

energy demand r e s u l t i n g  from t h e  production and marketing of va r ious  s p e c i f i c  

goods and s e r v i c e s .  This c o n t r a s t s  with t h e  energy necessary t o  o p e r a t e  pro- 

duc t s .  The reason f o r  i n v e s t i g a t i n g  t h e  i n d i r e c t  a s p e c t  of energy demand is  

t h a t  t h e  d i r e c t  personal  use of energy amounts t o  only  a l i t t l e  over one - th i rd  

of America's t o t a l .  ( O f  t h i s ,  roughly two-thirds i s  used i n  r e s idences  and 

one- th i rd  f u e l s  t h e  p r i v a t e  automobile.) The remaining two-thirds is  used by 

indus t ry ,  commerce and government and thus  i n d i r e c t l y  by c i t i z e n s  who consume 

their  ou tpu t s .  T a b l e  1 d e t a i l s  t h i s  breakdown over t h e  l a s t  two decades. 

* In  1970, 3.8%; i n  1971, 2.3'20, i n  1972, 4.9%.2 
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B .  Statement of t he  Problem 

The t o t a l  energy demand a t t r i b u t a b l e  t o  a product  is the  sum of t h e  

t o t a l  manufacturing energy ( inc luding  a l l  s t e p s  from e x t r a c t i o n  of raw 

ma te r i a l s  t o  the  f i n a l  f a b r i c a t i o n ) ,  t he  energy needed t o  d e l i v e r  it t o  

f i n a l  market,  t o  opera te  it, and t h a t  energy needed t o  support  maintenance 

a c t i v i t i e s  ( inc luding  eventua l  d i s p o s a l ) .  A l l  of these  components must be 

normalized t o  the  same time per iod  f o r  comparison. 

I f  one knew these  d a t a  f o r  t he  whole spectrum of consumer products ,*  

he could use them a s  follows. 

F i r s t ,  by combining the  r e s u l t s  with s a l e s  d a t a ,  one can ob ta in  t h e  

r e l a t i v e  percentages of America's energy output  used t o  produce va r ious  

goods, and the  r e l a t i v e  con t r ibu t ions  of maintenance of p re sen t  s tock ,  and 

of growth. For example, how much of our energy went t o  t h e  manufacture and 

s a l e  of automobiles:  how much of t h i s  w a s  t o  r ep lace  o ld  c a r s ,  how much 

t o  increase  t h e  t o t a l  s tock? 

Second, supposing the  c o e f f i c i e n t s  t o  be cons t an t  over t i m e ,  o r  a t  

l e a s t  p r e d i c t a b l e ,  one can p r e d i c t  t he  energy requirements of c e r t a i n  

consumption f u t u r e s ,  e .g . ,  1 .3  co lo r  TV s e t s  per  family by 1980. 

Thi rd ,  by comparing t h e  r e l a t i v e  magnitudes of  t h e  manufacture/sales ,  

ope ra t ion ,  and maintenance 

*Rough approximations 

ene rg ie s ,  one can determine which products  a r e  

a r e  e a s i l y  obtained.  For example, i n  1963 about 
2/3 of America's e l e c t r i c a l  energy output  of 917 x l o 9  KW h r .  went t o  non- 
r e s i d e n t i a l  u se ,  and the  GNP was $590 x 10'. 
f a c t u r e / s a l e s  and maintenance of products  f o r  e l e c t r i c i t y  w a s  thus  

- 2 / 3  ('16 

Likewise, f o r  t o t a l  primary energy the  f i g u r e  i s  =50,000 Btu per  d o l l a r .  

The average value f o r  t h e  manu- 

lo:) 
fl 1 KW h r  (= 3413 Btu) per  d o l l a r  of f i n a l  market value.  590 x 10  
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Third ,  by comparing t h e  r e l a t i v e  magnitudes of t h e  manufac ture /sa les ,  

ope ra t ion ,  and maintenance ene rg ie s ,  one can determine which products  are 

r e l a t i v e l y  energy i n t e n s i v e  i n  t h e i r  manufacture, i . e . ,  r e q u i r e  much more 

energy t o  make them than  t o  ope ra t e  them over t h e i r  l i f e t i m e s .  These pro- 

duc t s  would be t h e  most l i k e l y  candida tes  f o r  l i fe t ime-pro longing  t o  save  

energy. 

Fourth,  one can q u a n t i f y  t h e  energy impact of h i s  personal  l e v e l  of 

consumption. This has inhe ren t  educa t iona l  value.  

C .  Methodology 

The main o b j e c t i v e  of t h e  p re sen t  work i s  de termina t ion  of t h e  manufac- 

t u r e / s a l e s  ene rg ie s  (and t o  a lesser e x t e n t  t h e  maintenance e n e r g i e s )  over 

a wide range of products  f o r  f i v e  ene rg ie s :  c o a l ,  crude o i l  and gas  

( e x t r a c t i o n )  , r e f i n e d  petroleum, e l e c t r i c i t y ,  and gas  ( s a l e s ) .  Input-Output 

a n a l y s i s  i s  used f o r  two b a s i c  reasons: 1) There i s  a l a r g e  body of d a t a  

a l r eady  a v a i l a b l e ,  and 2 )  The conceptual b a s i s  a l lows  easy c a l c u l a t i o n  o f  

the  energy needed f o r  a l l  steps along a manufacturing-sales cha in .  This  

i s  very important,  s i n c e  t y p i c a l l y  t h e  t o t a l  energy f a r  exceeds t h a t  used 

i n  t h e  l a s t  s t e p .  For example, r e s u l t s  of t h i s  work i n d i c a t e  t h a t  t h e  a u t o  

i n d u s t r y  i t s e l f  uses only about 7% of t h e  energy needed t o  make a c a r .  

Input-Output (I/O) analys is '  al lows p r e d i c t i o n s  of t h e  i n d u s t r i a l  

repercuss ions  of changes i n  consumer demand. Suppose t h a t  t h e  economy i s  

d iv ided  i n t o  s e c t o r s  (on t h e  b a s i s  of t h e i r  p r o d u c t s ) ;  suppose a l s o  t h a t  

we know t h e  d o l l a r  va lue  of each s e c t o r ' s  yea r ly  s a l e s  t o  every o t h e r ,  and 

t o  f i n a l  demand. Assuming t h a t  t h e  inpu t  requirements of every indus t ry  

are r e l a t e d  l i n e a r l y  t o  i t s  ou tpu t  ( i n  d o l l a r  t e r m s ) ,  knowledge of t h e s e  
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s a l e s  completely s p e c i f i e s  t he  change of ou tput  of one s e c t o r  r equ i r ed  by 

a change i n  f i n a l  demand of another .  A l l  t he  i n t r i c a t e  interdependencies  

a r e  accounted f o r .  

The c o l l e c t i o n  of d a t a  i s  a forbi'dding t a s k .  Various government 

agencies ,  notably t h e  Bureau of Economic Analysis  (BEA, formerly t h e  Off ice  

of Business Economics) of t he  U . S .  Department of Commerce, a r e  doing so 

on a cont inuing b a s i s .  The r e s u l t s  have been publ i shed ,  though n e c e s s a r i l y  

delayed. 

expected i n  win ter  1973. Other compilat ions,  based a t  l e a s t  i n  p a r t  on t h e  

BEA work, have a l s o  been publ ished.8 

Data f o r  1963 became a v a i l a b l e  i n  1969;5 those  f o r  1967 a r e  now 

The l e v e l  of d i saggrega t ion  ( i . e . ,  of d e t a i l )  of approach i s  a prime 

cons idera t ion .  I n  1/0 work before  1963, t he  economy w a s  broken down i n t o  

about 80 s e c t o r s .  I n  the  1963 s tudy,  367 s e c t o r s  were used. These a r e  

l i s t e d  i n  Table 2 .  

The t a sk  here  i s  t o  convert  t he  1963 1/0 r e s u l t s ,  which a r e  i n  terms 

of d o l l a r  s a l e s ,  t o  energy terms. The method i s  descr ibed  i n  Sec t ion  11. 

11. INPUT-OUTPUT THEORY 

Sect ion A i s  a s i m p l e  i n t roduc t ion  t o  I / O .  Sec t ions  B ,  C ,  and D d e a l  

with conversion t o  energy terms. 

A.  D i rec t  and Tota l  Requirements 

The b a s i c  d a t a  f o r  1/0 ana lys i s  a r e  d o l l a r  s a l e s  pe r  year  measured i n  

producers '  p r i c e s .  A l l  q u a n t i t i e s  w i l l  be i n  these  u n i t s  un le s s  otherwise 

s t a t e d .  



5 

xi = e x  j = l  i j  + Y  i '  
Let X = t o t a l  ou tpu t  ( i . e . ,  sales) of sector i. i 

where X i s  an in t e rmed ia t e  ou tpu t  ( i n t e r i n d u s t r y  sale) from i t o  j ,  and 

Y .  i s  t h e  f i n a l  demand (sales) of i. The sum runs  over a l l  i n d u s t r i a l  

i j  

1 

n 

j=1 
and commercial s e c t o r s .  X j i  is t h e  sum of a l l  purchases by i ,  and 

n 

j = l  
- X . .  i s  t h e  value added (wages, d e p r e c i a t i o n ,  p r o f i t s  , e t c . )  . 

7 1  xi 

1/0 theory  now assumes t h a t  t h e  i n p u t s  of a s e c t o r  are l i n e a r l y  r e l a t e d  

x . .  
Thus $ = A 

j 
t o  t h e  ou tpu t .  ( A i j  i s  a dimensionless c o n s t a n t )  , and i j  

n 

j = l  i' A i j  X j  + Y Xi = 

o r ,  i n  mat r ix  form 

This may be i n v e r t e d :  

-1 
X = ( L - A )  - Y - -  - 

Three " t a b l e s "  (ma t r i ces )  a r e  commonly used i n  1/0 work:5 

1. 5 is  t h e  t r a n s a c t i o n s  t a b l e  (of d o l l a r  f lows) f o r  a yea r .  I n  - 

a d d i t i o n  t o  t h e  X t h e  f i n a l  demands and t o t a l  ou tpu t s  a r e  a l s o  

t abu la t ed .  A l l  a r e  empir ica l  q u a n t i t i e s .  

i j  

2 .  A - i s  t h e  t a b l e  of d i r e c t  c o e f f i c i e n t s .  The e n t r i e s  a r e  computed - 

from A i j  = x .  . / X j .  A i j  is  t h e  d o l l a r  t r a n s a c t i o n  from i t o  j 
1 3  

r equ i r ed  f o r  j t o  produce a d o l l a r ' s  worth of t o t a l  ou tpu t .  
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Crude o i l  

Refined p e t  

C a r s  

Crude O i l  Refined P e t  C a r s  TFD TO 

0 10 0 0 10 

5 5 5 25 40 

0 0 0 20 20 

0 

1/2  

0 

1 /4  

1/8 

0 

7 / 6  

2/3 

0 

0 

1/4 

0 

1/3 

4/3 

0 

, and 

1/12  

1/3 

1 

-1 *(I - A) i s  def ined  i n  t e r m s  of f i n a l  demand, while  fi is  def ined  i n  - -  - 

-1 However, it i s  r igo rous ly  t r u e  t h a t  (2 - 4I i j  terms of t o t a l  ou tpu t .  L j .  - 
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Note t h a t  $ 1  of TFD f o r  a car requires $0.083 output  from c rude ,  $0.33 

from r e f i n e d ,  and $1 from cars. 

B.  Obtaining t h e  To ta l  Energy Coef f i c i en t "  

A l l  t h e  work mentioned so f a r  i n  t h i s  s e c t i o n  has been done elsewhere.  

-1 
(I_ - 5)  f o r  a 367 s e c t o r  economy f o r  1963 has been publ i shed .5  Converting - -  

t h e  t o t a l  c o e f f i c i e n t s  f o r  the energy-producing s e c t o r s  t o  energy terms 

would be easy i f  every s e c t o r  pa id  t h e  same price f o r  energy, b u t  t hey  do 

not .  E.g., t h e  average commercial price f o r  e l e c t r i c i t y  i n  1963 w a s  2.29 

cents/kWhr., while i n d u s t r i a l  customers averaged 0.90 cents/kWhr., and t h e  

primary aluminum indus t ry  pa id  0.33 cents/kWhr. What follows is  a technique 

which t akes  these  d i f f e r e n c e s  i n t o  account. 

1 
i k  pi i k= 1 

where 

E = t o t a l  energy ou tpu t  of energy-producing s e c t o r  i ( i n  Btu) i 

i k  E .  = energy suppl ied  from i t o  k ( i n  Btu) 

= p r i c e  of energy i so ld  t o  f i n a l  demand ( i n  $/Btu) . 
pi 

X 1 -__  - 
Aik k i k  E i k  

*W. A .  Reardon of Bat te l le  Northwest Labora to r i e s  has done t h i s  f o r  
a 35-sector economy. 1 0  
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where 

= p r i c e  of energy i so ld  t o  k.* 'ik 

n -1 
But s i n c e  X = (I - I$kj Y j ,  - 

j= l  k 

-1 1 
Y Y .  + - 1 n 

Aik  ($ - t ' k j  , 
k=l  j=1 'ik pi i 

i runs over  t h e  energy s e c t o r s ;  t hus  _R is  not  1 
Aik * - Define: a) Rik = - 

pik 
square.  

, i = k = energy s e c t o r  1 

- S accounts f o r  t h e  energy suppl ied  d i r e c t l y  t o  f i n a l  demand. 

5 also is not  square. 

- 

- 

Then 

o r  

The t o t a l  energy c o e f f i c i e n t s  e g ives  the  t o t a l  ou tput  of energy i j  

s e c t o r  i requi red  f o r  t h e  economy t o  d e l i v e r  a d o l l a r ' s  worth of product  

j t o  f i n a l  demand. The energy c o e f f i c i e n t s  are thus  a t ransformat ion  from 

d o l l a r s  t o  Btus. 

-1 
I n  words: Using the  t o t a l  d o l l a r  c o e f f i c i e n t  (I_ - A) I we can calcu-  

l a t e  the  d o l l a r  demand on each of t h e  va r ious  s e c t o r s  r e s u l t i n g  from a 

- -  

does n o t  always 'ix *Often t h e  p r i c e ,  p .  I i s  i n f e r r e d  from E . 
equal  t h e  a c t u a l  p r i c e  o F e n e r g y .  See S e c t i o n i h I .  

- 
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Crude 

Refined 

C a r s  

d o l l a r ' s  f i n a l  demand of s e c t o r  j. W e  then use the  d i r e c t  c o e f f i c i e n t  (and 

Crude Refined Cars TFD TO 

0 10 (40) 0 0 lO(40) 

5 (5 )  5 (5)  5 ( 5 )  25(25) 40(40) 

0 0 0 20 20 

p r i c e )  t o  determine the  energy used by each s e c t o r  t o  m e e t  t h a t  r equ i r e -  

ment f o r  - i t s  output .  Summing g ives  the  t o t a l  energy requirement;  t h i s  i s  

equiva len t  t o  mat r ix  m u l t i p l i c a t i o n .  

Returning t o  the  example, l e t  a set  of energy flows be included:  

The f i g u r e s  i n  pa ren thes i s  r ep resen t  Btu, t h e  o t h e r s ,  d o l l a r  f lows,  as 

before .  Thus crude sel ls  a l l  i t s  output  a t  $0.25/Btu; while  r e f i n e d  sel ls  

t o  a l l  of i ts  customers a t  a s i n g l e  p r i c e ,  $l/Btu.* Refining i s  assumed t o  

be 100% ene rgy-e f f i c i en t .  

0 1 1 0 

- 
1 / 2  1/8 1/4 

E = (  

$1 f i n a l  demand f o r  c a r s  r e q u i r e s  crude t o  produce 1/3 Btu, and r e f i n e d  

t o  produce l / 3  Btu. 

Some a d d i t i o n a l  information can be obta ined  from t h i s  approach. Consider 

an automobile.  How much of  t he  t o t a l  energy of type i necessary t o  d e l i v e r  

*Note t h a t  t hese  are hypo the t i ca l  p r i c e s ,  f o r  i l l u s t r a t i v e  use only .  
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it t o  f i n a l  demand went d i r e c t l y  t o  t h e  assembly l i n e ?  How much t o  t h e  

s t e e l  m i l l ?  The g l a s s  works? The ind iv idua l  terms i n  t h e  ma t r ix  product  

R(I_ - A) g ive  this. -1 
= -  - 

(1) 

is  the  energy i suppl ied  t o  s e c t o r  k i n  order  f o r  t he  economy t o  supply a 

-1 
Rik (& - - q ) k j  

d o l l a r ' s  worth of j t o  f i n a l  demand. I n  t h e  example, we would have 

4/3 

+ - + -  
24 24 4 

1 1 
3 O f  t he  t o t a l  - Btu requi red  from r e f i n e d  f o r  every $1 TFD ( c a r ) , *  24 Btu 

1 1 
24 4 is suppl ied  t o  crude,  - t o  i t s e l f  and - t o  c a r s .  

C .  A Cons t r a in t :  Does This Approach Vio la t e  Energy Conservation? 

I n  the  example, t he  primary energy s e c t o r  "crude petroleum" supp l i e s  

a l l  of i t s  output  t o  the  secondary energy s e c t o r  " r e f i n e d  petroleum" wi th  

no l o s s e s .  One expects  t h a t  the  t o t a l  B tu  of crude pe r  $1 TFD ( c a r )  

should be equal t o  the  B t u  of r e f ined  per $1 TFD ( c a r ) ,  and t h i s  i s  t r u e .  

. However, it is poss ib l e  t o  r e s t a t e  t he  problem i n  such a way t h a t  t h i s  

"energy conserva t ion  l a w "  is v i o l a t e d ,  y e t  t he  economy is reasonable .  A s  

a r e s u l t ,  when dea l ing  w i t h  primary and secondary energy s e c t o r s ,  one mus t  

e x p l i c i t l y  include an energy conservat ion c o n s t r a i n t .  

To demonstrate t he  v i o l a t i o n  , l e t  ' s change the  r e f i n e d  petroleum energy 

row i n  the  example. 

*From now on I adopt t h i s  shorthand: $1 TFD ( c a r )  should be read as 
" d o l l a r ' s  worth of c a r  suppl ied t o  f i n a l  demand." 
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Crude 

Refined 

C a r s  

Crude Refined C a r s  TFD TO 

0 1 0  (40) 0 0 10 (40)  

5 (5)  5 (5 )  5 (10) 25 (20) 40 (40)  

0 0 0 20 20 
- 

This  j u s t  r ep resen t s  a d i f f e r e n t  p r i c i n g  scheme f o r  r e f i n e d  petroleum; 

t h e  system is economically poss ib l e .  But now 

4/3 1/3 0 

- - e =[(::: 1/3 7/12) + (1 4/5 :)I. 
$1 TFD ( c a r )  r equ i r e s  1/3 Btu of crude,  b u t  7/12 Btu  of r e f ined !  The problem 

is  t h a t  w e  used energy p r i c e s  t o  a l l o c a t e  r e f i n e d  petroleum, but  w e  had no 

way of r e f l e c t i n g  t h i s  back t o  crude.  Following i s  a scheme t o  do t h i s .  

F i r s t ,  c a l c u l a t e  e ( r ) ,  which i s  obta ined  as before  except  t h a t  t h e  - 

energy flow from primary t o  secondary energy s e c t o r s  i s  s e t  equal  t o  zero  

("r" is  f o r  " reduced") .  I n  the  example, 

Second, ob ta in  new t o t a l  energy c o e f f i c i e n t s  f o r  crude by 

E 
T = e  ( r ) + r  l2 e ( r )  i j  2 i j  i j  



12 

where E is t h e  energy flow from crude t o  r e f i n e d  and E is  t h e  t o t a l  

r e f i n e d  energy ou tpu t .  Here, E /E = 1, and 

1 2  2 

1 2  2 

T - is t h e  ( f i n a l )  t o t a l  energy mat r ix .  Note t h a t  now t h e  crude asso-  - 

c i a t e d  wi th  r e f i n e d  sales t o  f i n a l  demand has  been r e a l l o c a t e d  t o  f i n a l  demand 

i t s e l f .  

I n  t h e  BEA 1/0 mat r ix ,  there are f i v e  energy s e c t o r s :  

Index I/O Sec to r  T i t l e  

1 7 .OO Coal 

2 8.00 Crude o i l  and gas  e x t r a c t i o n  

3 31.01 Refined petroleum 

4 

5 

68.01 E lec t r i c  u t i l i t i e s  

68 - 0 2  G a s  u t i l i t i e s  

- e ( r )  is  obta ined  wi th  t h e  fol lowing energy flows se t  equal  t o  0: - 

1'4 c o a l  + e l e c t r i c a l  u t i l i t i e s  

2 -+ 3 crude o i l  and gas  -+ r e f i n e d  petroleum 

2 -+ 5 crude oil and gas  -+ gas  u t i l i t i e s  

3 -+ 4 r e f i n e d  petroleum -+ e lec t r ic  u t i l i t i e s  

5 -+ 4 gas  u t i l i t i e s  -+ e l e c t r i c  u t i l i t i e s  

By t h e  same reasons as above* 

*This i s  s t i l l  an approximation, as I have n o t  accounted f o r  e l ec -  
t r i c i t y  used by r e f i n e r i e s ,  e t c .  These energy f lows are  s m a l l  compared 
wi th  t h o s e  included i n  Eq. ( 2 ) .  

. 



1 3  

where 

C = 1 ,  i = l , 2 . .  .5 ii 

C14 = E /E 14 4 

C23 = C /E 23 3 

C25 = E /E 25 5 

C34 = E /E 34 4 

C54 = E /E 54 4 

D .  L imi ta t ions  of 1/0 Analysis 

Ce r t a in  l i m i t a t i o n s  on t h e  use fu lness  of t h e  technique are d i scussed  

i n  Sec t ion  I V ,  bu t  t h e r e  are s e v e r a l  which should be mentioned here .  Most 

o f  t hese  r e s u l t  from conventions made i n  cons t ruc t ing  t h e  BEA 1/0 tables;  

BEA w a s  no t  t h ink ing  i n  t e r m s  of energy! 

F i r s t ,  1/0 i s  b a s i c a l l y  empi r i ca l ,  and depends on t h e  accuracy of i t s  

component d a t a .  The d a t a  are subject t o  inaccurac i e s  from 1) lack  of com- 

p l e t e  coverage of an i n d u s t r y ,  2 )  r e s t r i c t i o n  of information f o r  p r o p r i e t a r y  

r easons ,  and 3 )  use of d i f f e r e n t  t i m e  pe r iods  f o r  d i f f e r e n t  k inds  of d a t a .  

E r r o r s  i n  may genera te  d i sp ropor t iona te  e r r o r s  in (L - 5 )  . T h e  ques t ion  

of accuracy w i l l  be t r e a t e d  i n  a subsequent pub l i ca t ion .  

-1 
- -  - 

Second, t h e r e  i s  t h e  problem of t r a n s f e r s .  B E A ' s  1/0 s e c t o r  d e f i n i t i o n  

i s  based on t h e  e s t ab l i shmen t ,  r a t h e r  than  a c t i v i t y .  For example, i f  t hose  

es tab l i shments  which produce primary aluminum a l s o  produce aluminum c a s t i n g s  

(amounting t o  less than 50% of t o t a l  s a l e s ) ,  t h e  primary aluminum s e c t o r  i s  

c r e d i t e d  with t h e i r  complete output .  The secondary output  i s  t r a n s f e r r e d  t o  

t h e  aluminum c a s t i n g s  s e c t o r ,  i . e . ,  t r e a t e d  as a s a l e .  The corresponding 
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i npu t s  are not  t r a n s f e r r e d .  This  means t h a t  t h e  d o l l a r  ou tpu t  corresponding 

t o  production of t h e s e  aluminum c a s t i n g s  has been counted twice,  bu t  t h e  

energy only once. The f r a c t i o n  t r a n s f e r r e d  v a r i e s  from s e c t o r  t o  s e c t o r ,  so 

t h a t  t he  R r e q u i r e  a co r rec t ion .  This has been done; see Appendix A .  i j  

Thi rd ,  t h e r e  is  t h e  ques t ion  of l i n e a r i t y .  Would the  a u t o  indus t ry  

r e a l l y  r equ i r e  twice as much e l e c t r i c i t y  t o  double i t s  output?  For t h i s  

paper I w i l l  assume so, bu t  t he  ques t ion  i s  r e a l l y  unanswered. 

Fourth,  a problem a r i s e s  i n  c a p i t a l  goods; t hese  a r e  not  considered 

p a r t  of t he  i n t e r i n d u s t r y  t r a n s a c t i o n s  bu t  a r e  l i s t e d  a s  s a l e s  t o  f i n a l  

demand. Conceptually,  I would cons ider  t he  energy t o  make a s t e e l  forming 

p res s  owned by Ford t o  be as much a con t r ibu t ion  t o  my c a r  a s  t h a t  used t o  

make the  s t e e l ,  b u t  t h i s  i s  not  t he  way BEA looks a t  it. This l e a d s  t o  

an underestimate of t o t a l  energy c o e f f i c i e n t .  Since c a p i t a l  formation 

expendi ture  w a s  about one-sixth of t he  GNP i n  1963, t h i s  i s  a s i g n i f i c a n t  

e f f e c t .  This w i l l  be the  s u b j e c t  of f u r t h e r  s tudy.  

F i f t h ,  f i n a l  demand is  measured i n  producers '  p r i c e s .  While r e s u l t s  

of t h i s  work can be appl ied  t o  determine the  energy requi red  by s a l e s ,  

t r a n s p o r t a t i o n ,  e t c .  (as i s  done f o r  t he  automobile i n  Sec t ion  V I )  , they 

would be much more use fu l  t o  consumers i f  a l ready  converted t o  purchasers '  

p r i c e s .  This  problem w i l l  a l s o  be t r e a t e d  i n  a subsequent paper .  

S ix th ,  t h e r e  is the  ques t ion  of time v a r i a t i o n .  How cons tan t  a r e  t h e  

c o e f f i c i e n t s ;  i s  it poss ib l e  t o  quan t i fy  t h e i r  loss of r e l i a b i l i t y  with time? 

This i s  probably the  most s e r ious  weakness of t he  1/0 approach. I t  is d i s -  

cussed b r i e f l y  i n  Sect ion V, bu t  more d e t a i l e d  work i s  needed. 
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111. ALLOCATING ENERGIES 

I n  t heo ry ,  ob ta in ing  t h e  p r i c e  ( i n  producers '  terms) of energy as 

suppl ied  t o  t h e  s e c t o r s  i s  equiva len t  t o  ob ta in ing  t h e  ene rg ie s ,  i f  t h e  1/0 

d o l l a r  flows (X. , )  are c o r r e c t .  

energy flows i s  even more important .  I n  f a c t ,  even i f  t h e  X from energy 

s e c t o r s  are completely i n c o r r e c t ,  t h e  t o t a l  energy mat r ix  can be determined,  

assuming t h a t  t h e  rest of t h e  X are c o r r e c t .  

are inaccura t e ,  ob ta in ing  t h e  
If the 1 3  

i j  

i j  

Whenever poss ib l e  I have used bas i c  energy d a t a ,  t h a t  i s ,  E . The 
i j  

1 

'ik 
- 

This  appar- i k '  
1 

has then been c a l c u l a t e d  by d iv id ing  X i nve r se  p r i c e ,  

e n t l y  r ep resen t s  some wasted e f f o r t ,  s i n c e  by mul t ip ly ing  p 

e f f e c t i v e l y  cance l  o u t  t h e  X .  Also,  t he  inve r se  p r i c e  so obta ined  i s  i k '  

a c t u a l l y  an implied one, and does not  correspond exac t ly  t o  a c t u a l  market 

p r i c e s .  I have used t h i s  approach because it o f f e r s ,  a t  l e a s t  approximately,  

a graphic  demonstration of t h e  sec tor - to-sec tor  v a r i a t i o n  i n  energy p r i c i n g .  

by Aik i k  

Data on energy suppl ied  t o  indus t ry"  ( I / O  sectors 13.01-64.12) and 

mining12 ( s e c t o r s  5.00-10.00) are t abu la t ed  a t  5 year  i n t e r v a l s  (more o f t e n  

a t  a lower l e v e l  of d i saggrega t ion)  by t h e  Bureau of  t h e  Census. 

petroleum products  are not  we l l  covered, however.) 

ve r t ed  t o  t h e  1/0 format;  hence,  they are a prime source.  They cover  about 

300 of t he  362 s e c t o r s ,  account ing f o r  over h a l f  of t h e  non- re s iden t i a l  

energy use i n  1963. 

materials f o r  non-fuel purposes ,  such as coa l  f o r  coke i n  s teel  making and 

petrochemical  feeds tocks .  

(Refined 

Their  d a t a  i s  e a s i l y  con- 

The Census of Manufactures inc ludes  t h e  use of f u e l  

The remaining 60-odd s e c t o r s ,  inc luding  a g r i c u l t u r e ,  c o n s t r u c t i o n ,  

t r a n s p o r t a t i o n  o the r  than p r i v a t e  c a r ,  s e r v i c e  i n d u s t r i e s ,  communication--the 



commercial sec tors - -a re  gene ra l ly  not  as w e l l  documented. De ta i l ed  d a t a  are 

a v a i l a b l e  f o r  only a few, notab ly  t r a n s p o r t a t i o n .  Most must be t r e a t e d  by 

approximations and ad hoc p r o r a t i o n  schemes. 

Appendix B con ta ins  t h e  d e t a i l s  of my a t t empt s  t o  a l l o c a t e  e n e r g i e s  f o r  

1963. The f i n a l  r e s u l t  is t h e  d e t a i l e d  inve r se  p r i c e  d a t a  i n  Table 4. For 

i l l u s t r a t i o n ,  a p a r t i a l  breakdown i s  included i n  Table 3. 

IV. RESULTS 

Resu l t s  f o r  conversion of t h e  1963 1/0 table t o  energy terms are pre-  

sen ted  i n  t h e  computer p r i n t o u t s  of Tables  4 and 5. Before d i scuss ing  them, 

l e t  m e  aga in  caut ion  about t h e  l i m i t a t i o n s  t o  t h e i r  use.  Besides t h e s e  

mentioned i n  Sec t ion  I I . D ,  t h e r e  are two o t h e r s :  f i r s t ,  nuances from my 

personal  approach t o  computation ( e . g . ,  t h e  primary/secondary energy break- 

down i n  Sec t ion  1I.C o r  t h e  t rea tment  of hydropower below);  and second, t h e  

conceptual d i f f i c u l t i e s  i nhe ren t  i n  t r y i n g  t o  withdraw phys ica l  d a t a  from 

a t a b l e  b u i l t  on economists '  d e f i n i t i o n s  and convent ions.  These are 

extremely impor tan t ,  and r e fe rence  must be made t o  t h e  l i t e r a t u r e  of I/Ot7f9 

and t h a t  supplementary t o  t h e  publ ished 1/0 t a b l e .  Some of t h e s e  problems 

a r e  i l l u s t r a t e d  i n  Sec t ion  V I ,  i n  which t h e  t o t a l  energy c o e f f i c i e n t s  a re  

used t o  determine t h e  energy impact of automobiles.  

A .  Table 4 l ists  t h e  implied inve r se  p r i c e s  (INVPRI) of t h e  f i v e  k inds  of 

energy as suppl ied  t o  the  consuming s e c t o r s .  The f i v e  rows a r e  t h e  1/0 

s e c t o r s  (with t h e  decimal p o i n t  omit ted)  f o r  c o a l ,  crude o i l  and gas  

e x t r a c t i o n ,  r e f i n e d  petroleum, e l e c t r i c  u t i l i t i e s ,  and gas u t i l i t i e s .  

The columns correspond t o  the 362 energy consuming s e c t o r s  of t h e  economy; 
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see Table 2 .  The d a t a  r e s u l t  from t h e  d e t a i l e d  energy a l l o c a t i o n  i n  

Appendix B u n i t s  are l o 6  Btu/$ (1963) .  A s  noted i n  Appendix B ,  compar- 

i son  of p r i c e s ,  e s p e c i a l l y  f o r  t h e  energy s e c t o r s '  s e l f -use ,  must be 

done c a r e f u l l y .  Five e n t r i e s  are l i s t e d  i n  parentheses ;  t hey  a re  f o r  

sales from primary t o  secondary energy sectors, and r ece ive  special 

t rea tment  i n  computation, as expla ined  i n  Sec t ion  1 I . C .  

B. T a b l e  5 l ists  t h e  t o t a l  energy c o e f f i c i e n t s  and a u x i l i a r y  r e s u l t s .  

I n t e r p r e t a t i o n  i s  complicated by t h e  f a c t  t h a t  t h e  computer p r i n t o u t  

terminology i s  n o t  t h e  same as t h e  n o t a t i o n  of Sec t ion  11, t o  which t h e  

r eade r  should r e f e r .  Sec t ion  1V.B 1) d e f i n e s  and exp la ins  t h e  t e r m s ,  

whi le  Sec t ion  1V.B 2 )  i l l u s t r a t e s  them f o r  a s p e c i f i c  s e c t o r ,  r e f i n e d  

petroleum. 

1) Explanation f o r  i n t e r p r e t i n g  Table 5. Reca l l  from Sec t ion  I1 

t h a t  E = TY, where T = C [ R ( r )  _ _  _ _  _ _ - -  (I - _ 
is  i d e n t i c a l l y  equal  t o  R i . e . ,  t h e  energy 

of t ype  i suppl ied  t o  s e c t o r  j per d o l l a r  of j ' s  ou tpu t .  

The u n i t s  are l o 6  Btu/$ (1963).  F igu res  i n  p a r e n t h e s i s  

r e p r e s e n t  energy flows from primary t o  secondary s e c t o r s ,  

which a r e  e x p l i c i t l y  t r e a t e d  i n  Sec t ion  1 I . C .  Values shown 

have been co r rec t ed  €or t r a n s f e r s ;  see Appendix A .  

a) ( D I R B T U I i j  i j '  

b)  (I - - 
-1 $1 - I i j .  This i s  t h e  energy of 

type i suppl ied  t o  a l l  s e c t o r s  (except f i n a l  demand) per $1 

TFD (1) .  I f  j i s  an energy Sec to r ,  one must a l s o  t a k e  account 

of t h e  energy de l ive red  d i r e c t l y  t o  f i n a l  demand a s  wel l  by 

T = ( I N V B T U I i j  + ( C _  _ _  S I i j  i j  
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I have purposely kept  t h i s  l a s t  term separate; it is  l i s t e d  

i n  Table 6. 

(1963).  The i n t e r p r e t a t i o n  when j is an energy s e c t o r  is  

t h a t  the second t e r m  i s  the  ac tua l  energy d e l i v e r e d  t o  

f i n a l  demand, and the  f i r s t  t e r m  i s  t h e  energy consumed i n  

t h e  economy pe r  $1 TFD ( j )  . 

Uni ts  f o r  both Tables 5 and 6 are l o 6  Btu/$ 

c) (TOINBP) is t h e  t o t a l  primary energy r equ i r ed  p e r  $1 FTD (1) .  
j 

The u n i t s  are l o 6  Btu/$ (1963) .  

t h e  coa l  and crude o i l  and gas  requi red  p e r  $1 TFD ( j ) ,  p l u s  

a f o s s i l  f u e l  equ iva len t  f o r  hydro and nuc lea r  power (which 

produced 18.1% and 0.3% of America's e l e c t r i c i t y ,  respec-  

t i v e l y ,  i n  1963) .  This  fol lows t h e  usua l  convention of 

conver t ing  of t h e  c u r r e n t  e f f i c i e n c y  of f o s s i l  f u e l  e l ec t r i c  

p l a n t s .  The f i n a l  expression i s  then  

I t  is obta ined  by summing 

(TOINBP) = (INVBTU) + ( INVBTU) + 0.5948 (INVBTU) * 

Again, f o r  j = energy s e c t o r ,  one must r e f e r  a l s o  t o  Table 6 

f o r  t h e  energy de l ive red  d i r e c t l y  t o  f i n a l  demand. 

d)  (TOINBU)  = ( I N V B T U ) i j  + (INVBTU) - 1.636 (INVBTU) . 

j i j  21  41 

j 21  41 

Th i s  i s  t h e  t o t a l  primary energy minus t h a t  r e j e c t e d  i n  

*De ta i l s  of t h e  c a l c u l a t i o n :  From Table 3 ,  5490 x 10 l2  Btu ( c o a l )  , 
543 x 1012 Btu ( r e f i n e d  pe t ro leum) ,  and 2220 x 1OI2 Btu (gas)  were burned 
i n  power p l a n t s .  3.128 x 1015 Btu (916.8 x l o 9  KW h r .  x 3413 Btu/KW h r . )  
of e l e c t r i c i t y  w a s  produced, bu t  18.4% w a s  hydro o r  nuc lea r .  Thus, t h e  
f o s s i l  f u e l  hea t  r a t e  w a s  (8.253 x 1015) / [ (916 .8  x l o 9 )  (1 - .184)1 = 
11032 Btu/KW h r . ,  o r  3.2323 Btu/Btu. Since 18.4% of e l e c t r i c i t y  w a s  from 
hydro o r  nuc lear ,  t h e  f o s s i l  f u e l  f a c t o r  i s  (3.2323) ( .184) = 0.5948 Btu/Btu 
E E I ' s  f i g u r e  f o r  f o s s i l  p l a n t s  i n  1963 is  10,438 Btu/KW hr .4  The d i sc rep -  
ancy with my va lue  of 11,032 i s  probably due t o  my assumed h e a t  va lue  f o r  
coa l  burned i n  power p l a n t s .  I used an average va lue  f o r  a l l  c o a l  used i n  
the  U.S. My main source of conversion f a c t o r s  i s  r e f .  10. 
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f o s s i l  f u e l  e lec t r ic  p l a n t s .  Uni t s  are l o 6  Btu/$ (1963) .  

Roughly speaking,  t h i s  i s  the  energy t h a t  would be r equ i r ed  

i f  t he  economy could s u b s t i t u t e  o t h e r  energ ies  f o r  elec- 

t r i c i t y .  Again, f o r  j = energy s e c t o r ,  an a d d i t i o n a l  term 

from T a b l e  6 i s  needed. 

e )  The e n t r i e s  i n  Table 5 a f t e r  (TOINBU) are  a c t u a l l y  applica- 

t i o n s  of t he  use of t he  c o e f f i c i e n t s  f o r  1963. For example, 

(PCGDOBli j  i s  the  f r a c t i o n  of t h e  U . S .  t o t a l  ou tput  of energy 

i t h a t  w a s  requi red  t o  s a t i s f y  the  1963 t o t a l  f i n a l  demand 

f o r  j .  (See s e c t i o n s  i) , j )  , k)  below). Thus 

i 
( PCGDOB 1 i j  = ( I N V B T U I i j  (TFDDOL) . (GDOBTU) 

3 
Again, an a d d i t i o n a l  term from Table 6 would be needed i f  

j = energy s e c t o r .  

f )  (TOPCGP) i s  the  f r a c t i o n  of t h e  t o t a l  primary energy neces- 
j 

s i t a t e d  by 1963 ' s  f i n a l  demand €or j ;  as i n  Sec t ion  1V.B 1)c )  

it requ i r e s  a sum over c o a l ,  crude and gas ,  and hydro and 

nuc lea r  power. Thus 

2 

i=l 
(PCGDOB) (GDOBTU) + 0.5948 (PCGDOB) (GDOBTU) 

41 
(TOPCGP) = 

1 2  
(GDOBTU) + 0.5948 (GDOBTU) 

i=l 

Again, i f  j = energy s e c t o r ,  an a d d i t i o n a l  t e r m  from Table 6 

would be needed. 

g) (TOTPCU) i s  de f ined  analogously;  it is  t h e  t o t a l  primary 
j 

energy minus t h e  energy r e j e c t e d  i n  power p l a n t s .  I t s  

express ion  i s  t h e  same as f o r  (TOPCGP) except  t h a t  0.5948 
1' 
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is rep laced  wi th  -1.636. Again, i f  j = energy sector,  an  

a d d i t i o n a l  term f r o m  T a b l e  6 i s  needed. 

h)  (PCGTOT) is  a c o n t r o l  t o t a l  t h a t  allows a check of  t h e  i 

Input-Output approach. One would l i k e  t o  know i f  t h e  product  

of t h e  t o t a l  energy c o e f f i c i e n t s  and t h e  U.S. f i n a l  demands 

f o r  1963 r e a l l y  g ives  t h e  t o t a l  energy consumed; i . e .  , does 

energy i n  = energy o u t  for  our  model? Thus 

n C (INVBTU) i j  (TFDDOL) 
j =1 (PCGTOT) ~ = 

(GDOBTU) I 

i s  t h e  f r a c t i o n  of t h e  t o t a l  U.S. budget of energy i t h a t  

w a s  consumed i n  a l l  s e c t o r s  except  f i n a l  demand t o  s a t i s f y  

1963's  f i n a l  demands. These r e s u l t s  are p r i n t e d  on t h e  

f i r s t  page of Table 5,  and they a l l  are less than  one 

because of t h e  energy so ld  t o  f i n a l  demand. Using Table 6 ,  

w e  can add t h i s  l a t t e r  energy: 

(SUM) i -- i Sector  (i) (PCGTOT) (CSY) i/ (GDOBTU) 

7 .OO 0.6847 
8 .OO 0.5806 

31.01 0.5047 
68.01 0.6738 
68.02 0.6605 

0.3129 0.9976 
0.9976 0.4170 

0.4917 0.9964 
0.3241 0.9979 
0.3391 0.9996 

The sum i n  the  l a s t  column should equal  u n i t y  f o r  a p e r f e c t  

energy balance.  The agreement i s  t o  wi th in  0.4% f o r  a l l  

sectors,  which I cons ider  good. 

i) (GD0BTUIi  = t o t a l  energy output  of energy sector i. 

are l o 9  Btu. This  w a s  c a l l e d  E i n  Sec t ion  11. 

Units  

i 
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j )  (GDODOL) = t o t a l  output* of s e c t o r  j .  Uni t s  are  $103 
j 

(1963) .  This  w a s  c a l l e d  X i n  Sec t ion  111. 
j 

k) (TFDDOL) = t o t a l  f i n a l  demand of s e c t o r  j .  Uni t s  are  $ l o 3  
j 

(1963) .  This  w a s  c a l l e d  Y. i n  Sec t ion  11. 
J 

2 .  Example: use of Tables 5 and 6 f o r  1/0 s e c t o r  31.01, r e f i n e d  

petroleum. I have purposely chosen an energy s e c t o r ,  which i s  

more complex than a non-energy s e c t o r .  The subsec t ion  headings 

below correspond t o  those  i n  Sec t ion  1V.B. 1) , i n  t h e  same o rde r .  

a)  Sec tor  31.01 rece ived  9.12 x l o 2  Btu of c o a l ,  2.018 x l o 6  Btu 

of c rude ,  6.89 x lo4 Btu of r e f i n e d  petroleum, 1.78 x l o 3  Btu 

of e l e c t r i c i t y ,  and 3.45 x lo4 Btu  of gas  pe r  d o l l a r  of i t s  

output .  

b )  $1 TFD (31.01) requi red  1.37 X lo4 Btu of  c o a l ,  1 .80 x l o 5  

Btu of  crude,  e t c . ,  t o  be "suppl ied" t o  a l l  s e c t o r s  except  

f i n a l  demand. In  a d d i t i o n ,  from Table 6 the  d o l l a r ' s  worth 

of petroleum de l ive red  t o  f i n a l  demand had an energy con ten t  

of 1.060 x lo6 Btu, and t h i s  impl ies  an a l l o c a t i o n  of 0.9498 

x l o 6  Btu of crude t o  f i n a l  demand. The crude i s  less than  

the  r e f ined  because of t h e  import of r e f i n e d ,  which i s  not 

accounted f o r  i n  Table 6." 

c )  1.967 x l o 5  Btu p l u s  9.498 x l o 5  Btu of primary energy w a s  

requi red  t o  provide $1 TFD (31.01) . The f i r s t  t e r m  i s  from 

Table 5 ( i . e .  , (TOINBP) ) ,  and t h e  second, from Table 6 ,  

i s  t h e  crude a l l o c a t e d  t o  f i n a l  demand corresponding t o  t h e  

31.01 

s a l e  of r e f i n e d  petroleum. 

*Imports complicate t h e  meaning of primary energy,  s ince  t h e  technology 
t h a t  produced imported r e f i n e d  petroleum l i e s  o u t s i d e  t h e  U . S . ,  and i s  not  
included i n  the  1/0 t a b l e .  
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d )  When c o r r e c t e d  f o r  t he  l o s s e s  i n  e lec t r ic  power gene ra t ion ,  

t h e  f i r s t  t e r m  i n  c )  becomes 1.887 x lo5 B t u .  The second is 

unchanged. 

e )  I n  o r d e r  f o r  t h e  economy t o  d e l i v e r  1963's  f i n a l  demand of 

r e f i n e d  petroleum ($10.09 x l o 9 )  , t h e  f i v e  energy s e c t o r s  

were requi red  t o  supply 1.11, 5.30, 3.93, 1 .56,  and 4.87%, 

r e s p e c t i v e l y ,  o f  t h e i r  t o t a l  energy output  t o  t h e  s e c t o r s  

o t h e r  than f i n a l  demand. (These f i g u r e s  are read d i r e c t l y  

from Table 5 . )  The f i n a l  demand t e r m  adds energy t o  t h e  

crude and r e f i n e d  s e c t o r s ,  so t h a t  t h e  f i g u r e s  f o r  t h e s e  

become 33.3 and 52.3%, r e spec t ive ly .  These must be calcu- 

l a t e d  from r e s u l t s  i n  Tables  5 and 6. E.g. ,  f o r  r e f i n e d  

petroleum, t h e  t o t a l  energy demanded is  

1 (TFDDOL) 31. o1 [ (INVBTU) 31.01 , 31.01 +- (G) 31.01,31.01 

= (8.605 x l o 4  + 1.060 x l o 6 )  - Btu ($1.009 x 1010) 

= 11.56 x 1 0 l 5  Btu,  which i s  52.3% of t h e  t o t a l  r e f i n e d  

petroleum energy ou tpu t ,  2 2 . 1  x 1 0 l 5  Btu. 

$ 

f )  The 1963 f i n a l  demand f o r  r e f i n e d  petroleum requ i r ed  4.03% 

of t h e  n a t i o n ' s  primary energy t o  be suppl ied  t o  t h e  s e c t o r s  

o t h e r  than  f i n a l  demand. (TOINBP , from Table 5.) When t h e  

f i n a l  demand energy is  accounted f o r ,  t h e  f i g u r e  becomes 

23.82%. This  is c a l c u l a t e d  from Tables 5 and 6 by primary 

energy r equ i r ed  = 

( (TOINBPI 31 .ol + (cs)8.00,31.01 

Btu 
= (1.967 x lo5 + 9.498 x l o 5 )  - 

= 11.57 x 1015 Btu. 

(TFDDOL) 31. o1 

($1.009 x 1010)  
$ 

The t o t a l  primary energy of t h e  
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U . S .  (def ined  c o n s i s t e n t l y  wi th  t h e  d i scuss ion  i n  Sec t ion  

1V.B.  1) c ) )  , i s  12.48 x 1015 + 34.23 x 10'' + (0.5947) 

(3.128 x = 48.57 x 1015 B tu  (The ( G D 0 B T U ) ' s  are from 

Table 5 a l s o . )  11.57/48.57 = 23.82%. 

C .  Table 7 i l l u s t r a t e s  a breakdown of t o t a l  energy requirements by i n t e r -  

mediate s e c t o r ,  as d iscussed  i n  Sec t ion  I I . B ,  eq. ( 4 ) .  Of t h e  t o t a l  

energy of type i requ i r ed  by $1 TFD ( j ) ,  some f r a c t i o n  was supp l i ed  t o  

in t e rmed ia t e  s e c t o r  s. ( P C I N V B ) i s j  g ives  t h a t  f r a c t i o n .  

For s i m p l i c i t y  I have aggregated t h e  362 s e c t o r s  i n t o  28, as tabu- 

l a t e d  i n  Table 8. I have omi t ted  some s e c t o r s ,  so t h e  column t o t a l s  

are  less  than 1. Three s e c t o r s  a r e  shown: Apparel (18.041, household 

r e f r i g e r a t o r s  (54 .02 ) ,  and motor v e h i c l e s  (59 .03 ) .  

Without going i n t o  d e t a i l ,  l e t  m e  p o i n t  o u t  t h a t  a quick g lance  a t  

Table 7 shows t h a t  t h e  r e s u l t s  seem t o  conform wi th  i n t u i t i o n .  For 

example, 41% of t h e  t o t a l  energy t o  produce motor v e h i c l e s  o r  p a r t s  i s  

used d i r e c t l y  by t h e  primary metals indus t ry .  For household r e f r i g e r a -  

t o r s  and f r e e z e r s ,  t h i s  primary metals f r a c t i o n  i s  2 8 % ,  and f o r  a p p a r e l ,  

only 2 . 4 % .  The chemicals f r a c t i o n  shows t h e  oppos i te  t r end :  9.5% f o r  

motor v e h i c l e s ,  1 7 . 7 %  f o r  r e f r i g e r a t o r s ,  and 27.8% f o r  appa re l .  Th i s  

would s e e m  t o  r e f l e c t  t h e  use of p l a s t i c  p a r t s  i n  r e f r i g e r a t o r s ,  and t h e  

use of s y n t h e t i c  f a b r i c s  i n  appa re l .  

D .  Do t h e  r e s u l t s  r ep resen t  an improvement? 

U s e  of d e t a i l e d  energy p r i c i n g  d a t a  t h e o r e t i c a l l y  y i e l d s  t o t a l  

energy c o e f f i c i e n t s  which con ta in  more information than t h e  c o e f f i c i e n t s  

of (1 - A) . But do they?  An i n d i c a t o r ,  admi t ted ly  imperfec t ,  of -1 
- - - 
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whether t h i s  i s  t rue ,  is  Table 9 ,  i n  which t h e  v a r i a b i l i t y  o f  T and 

(1 - A) 
v a r i a t i o n  of (1 - - A) over t h e s e  s e c t o r s  i s  31%; f o r  T ,  it is 112%.  

I f e e l  t h e  a d d i t i o n a l  "spread" obta ined  j u s t i f i e s  t h e  method. 

-1 f o r  e l e c t r i c i t y  is compared f o r  s i x  d i f f e r e n t  s e c t o r s .  The - -  
-1 

- -  

V.  TIME VARIATION OF COEFFICIENTS 

The implied i n t e n t  of t h i s  work i s  use fu lness  i n  p r o j e c t i n g ,  so t h i s  

ques t ion  i s  extremely important .  The s u b j e c t  has  a f a i r l y  ex tens ive  l i tera-  

t u r e ,  b u t  p r o j e c t i o n s  have not  been made a t  t h e  360 l e v e l  o f  d e t a i l .  A l l  

I o f f e r  here  is t h e  roughest  a t tempt  t o  make t h e  1963 t o t a l  energy c o e f f i -  

c i e n t s  u sab le  f o r  1960 and 1970. It  t akes  no account of t h e  d i f f e r e n c e s  

in  t i m e  v a r i a t i o n  between c o e f f i c i e n t s ,  and i s  thus  seve re ly  l i m i t e d .  

F igure  1 shows t h e  energy in t ens iveness  (energy use/GNP) of t h e  U.S. 

economy over  t h e  p a s t  decade. I n  terms of cons t an t  d o l l a r s ,  energy in t en -  

s iveness  has increased  s i n c e  1966 a f t e r  decreas ing  from 1960. On t h e  o t h e r  

hand, t h i s  r a t i o ,  as measured i n  c u r r e n t  d o l l a r s ,  has  decreased s t e a d i l y  

throughout t h e  pe r iod ,  with a poss ib l e  l e v e l i n g  off i n  1969-70. I n  t h i s  

decade, energy in t ens iveness  i n  c u r r e n t  d o l l a r s  has  decreased by 2 0 % .  

I suggest  t h a t  energy i n t e n s i t y ,  i n  c u r r e n t  d o l l a r s ,  i s  a reasonable  

f i r s t - o r d e r  scale f a c t o r  t o  use with t h e  t o t a l  energy c o e f f i c i e n t s .  (The 

sum of t h e  f i n a l  demands is  the  G N P . )  This  approach can be app l i ed  t o  each 

of t h e  energy types i n d i v i d u a l l y ,  as i n  Table 10. Note t h a t  i n  t e r m s  o f  

c u r r e n t  d o l l a r s ,  energy in t ens iveness  f o r  c o a l  and r e f i n e d  petroleum has 

dropped s i g n i f i c a n t l y ,  while  t h e r e  has  been a minor decrease  f o r  g a s ,  and 

a minor inc rease  f o r  e l e c t r i c i t y .  This  r e f l e c t s  t h e  r e l a t i v e  inc rease  i n  

use of t h e  l a t t e r  two. 
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Fig. 1. Primary Energy Use/GNP for t h e  U.S., 1960-70. 
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V I .  THREE FURTHER EXAMPLES OF APPLICATION 

The r e s u l t s  of t h i s  work hopeful ly  can be appl ied  i n  many ways such as 

those suggested i n  Sec t ion  I . A .  

some a p p l i c a t i o n s .  I n  t h i s  s ec t ion  a r e  t h r e e  more: t h e  energy impact of 

t he  p r i v a t e  automobiles i n  America, 1963; t he  energy e f f i c i e n c y  of t h e  energy 

s e c t o r s ;  and t h e  energy c o s t  of a small appl iance ,  t h e  e l e c t r i c  mixer. 

Sec t ions  IV .B .2 .  and 1 V . C .  have i l l u s t r a t e d  

A .  Energy Impact of t h e  P r i v a t e  Automobile, 1963 

1. A semantic d i f f i c u l t y :  how t o  ask the  ques t ion .  

Besides a l l  t h e  r e s e r v a t i o n s  about us ing  t h e  c o e f f i c i e n t s  T i j  

mentioned a l r eady ,  t h e r e  i s  s t i l l  a semantic problem over t h i s  

ques t ion :  "What i s  the  t o t a l  energy requi red  t o  produce ca r s?"  

Within the  framework of t he  1/0 approach, t h e  ques t ion  i s n ' t  

s p e c i f i c  enough. The problem is c l e a r e r  when w e  ask the  more 

r e s t r i c t i v e  ques t ion :  "What f r a c t i o n  of America's energy budget 

i s  requi red  t o  produce ca r s?"  

The l a t t e r  quest ion in t roduces  a c o n s t r a i n t ,  t h a t  t he  t o t a l  

energy so a l l o c a t e d  w i l l  sum t o  the  economy's energy inpu t .  With 

t h i s  c o n s t r a i n t ,  t h e r e  are two ways t o  ask :  

a)  Question: What t o t a l  energy is needed t o  produce product  j , 

without  regard t o  whether it i s  so ld  t o  o t h e r  s e c t o r s  o r  f i n a l  

demand? 

Answer : 
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b) Question: What t o t a l  energy is necessary t o  d e l i v e r  product  

j t o  f i n a l  demand? 

Answer: 

a) g ives  t h e  d i r e c t  energy use by s e c t o r  j only (p lus  a co r rec t ion  

which is zero unless  j is an energy s e c t o r )  , while b) inc ludes  

ene rg ie s  suppl ied t o  a l l  s e c t o r s  t o  d e l i v e r  product j t o  f i n a l  

demand. 

Without t he  c o n s t r a i n t ,  ques t ion  a )  can be answered by saying 

t h a t  t he  t o t a l  energy t o  produce X i s  E = [TI X s u b j e c t  t o  a 

d i sc l a imer :  ' ,Production of X d o l l a r ' s  worth of j requi red  t o t a l  

- - j j '  j 

energy given by [TI X b u t  some of j ' s  output  was shipped t o  o t h e r  

s e c t o r s  a s  f a c t o r s  of t h e i r  product ion,  and would not  have been 

produced were the re  not  f i n a l  demands f o r  products  o t h e r  than j .  

This  energy is  counted again a s  con t r ibu t ing  t o  t h e i r  ou tput .  Hence 

a l l o c a t i n g  energy on t h i s  b a s i s  y i e l d s  a t o t a l  which exceeds t h e  

= j '  

energy input  of t he  economy. " 

For the  case of t he  p r i v a t e  au to ,  a l l  a s soc ia t ed  expendi tures  

a r e  by d e f i n i t i o n  personal  consumption; i . e . ,  a component of  f i n a l  

demand, and use of E = T y is appropr ia te .  - - 

2 .  D e t a i l s  of t he  computation* 

The method involves  mul t ip ly ing  the  appropr ia te  t o t a l  energy 

c o e f f i c i e n t s  t imes the  corresponding f i n a l  demand expendi tures  

*The a n a l y s i s  p a r a l l e l s  t h a t  of Ref. 16. Resul t s  shown here  a r e  f o r  
1963, while i n  Ref. 16 the  method w a s  extended t o  1970. 
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a s s o c i a t e d  wi th  t h e  private au to .  (These w i l l  i nc lude  purchase and 

f i n a l  c o s t s ,  maintenance and repair ,  pa rk ing ,  garaging ,  t h e  c o s t  of 

b u i l d i n g  roads, and so on.)  Refer t o  T a b l e  11. 

a) Fuel.  From Ref. 3, p. 307 , t h e r e  were 68.8 x l o 6  p r i v a t e  cars 

r e g i s t e r e d ,  each us ing  (Ref. 3 ,  p. 322) 655 g a l l o n s  of g a s o l i n e  

f o r  t h e  yea r .  

Some 20% a d d i t i o n a l  primary energy w a s  r equ i r ed  i n  o r d e r  f o r  

t h i s  energy t o  be shipped t o  f i n a l  demand; see Table 12. Th i s  

r e q u i r e s  an a d d i t i o n a l  1.22 x 10l5 Btu.* 

Th i s  g ives  a f u e l  energy o f  5.86 x lOI5 Btu. 

Energy is used i n  t h e  r e t a i l i n g  of gaso l ine .  From Ref. 3 ,  

pages 458-59, t h e  r e t a i l  markup is  approximately $ .09/ga l lon ,  

f o r  a t o t a l  markup of $4.05 x l o 9 .  

c o e f f i c i e n t  from 1/0 sector 69.02, r e t a i l  t r a d e ,  of 32,700 Btu/$ 

( i . e .  , 

This  assumes t h a t  g a s o l i n e  r e t a i l i n g  a c t i v i t i e s  are as energy 

i n t e n s i v e  as t h e  average. 

This  i s  ass igned  an  energy 

( T O I N B P ) )  , y i e l d i n g  a r e t a i l i n g  energy of 0.13 x 1015 Btu. 

b) Manufacturing and sales of t h e  c a r  i t s e l f .  I n  1963, 7.64 x l o 6  

a u t o s  were produced domest ica l ly  wi th  a p roduce r ' s  va lue  of 

$14.427 x l o 9 ,  o r  $1890/car. The appropr i a t e  1/0 s e c t o r  i s  

59.03, motor v e h i c l e s  and p a r t s ,  wi th  (TOINBP) = 70,000 Btu/$. 

The t o t a l  energy is  1 . 0 1  x lo1' Btu, o r  132 x l o 6  Btu /car ,  

which ag rees  remarkably we l l  wi th  t h e  va lue  ( f o r  1967) obta ined  

by Berry and Fe l s ,17  126 x l o 6  Btu/car.  Given t h e  inaccurac i e s  

i n  t h e  1/0 approach, t h i s  agreement should be cons idered  f o r -  

t u i t o u s .  

*Btu f i g u r e s  are  rounded t o  nearest  10  x 10 l2  Btu. 
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I n  1963, 8.05 x l o 6  cars ( inc lud ing  inpu t s )  were s o l d  by 

r e t a i l  d e a l e r s  a t  a t o t a l  markup of $10.67 x l o 9  (Ref. 1 4 ,  

p. 536) - Again us ing  t h e  r e t a i l  t r a d e  c o e f f i c i e n t ,  I o b t a i n  

0.35 x Btu f o r  t h e  r e t a i l i n g  energy. 

c)  T i r e s .  The same approach i s  used. From Ref. 1 4 ,  p. 537, an 

average car r equ i r ed  $20 worth of new t i res  i n  1963. I assume 

t h a t  60% of t h i s  i s  t h e  p roduce r ' s  price,  and use t h e  1/0 coef- 

f i c i e n t  f o r  s e c t o r  32.01, 99,100 Btu/$.  

r e g i s t e r e d ,  this g ives  a t i r e  manufacturing energy o f  0.08 x 

With 68.8 x lo6 cars 

Btu. I assume t h e  o t h e r  40% i s  a t t r i b u t a b l e  t o  r e t a i l  

t r a d e ,  f o r  a r e t a i l i n g  energy o f  0.02 x 10l5 Btu. 

d )  O i l .  From Ref. 14 ,  p. 537, t h e  o i l / g a s o l i n e  r a t i o  is 1/128 on 

a Btu basis. This f a c t o r  w a s  used. 

e)  Others ( au to  r e p a i r ,  maintenance, parking and garaging ,  i n su r -  

a n c e ) .  For t h e s e ,  p roducers '  and pu rchase r s '  prices are t h e  

same, so t h e  expendi ture  f i g u r e s  can be a p p l i e d  d i r e c t l y  t o  t h e  

appropr i a t e  1/0 c o e f f i c i e n t s .  Auto repair and maintenance is 

aggregated wi th  parking and garaging  i n  t h e  1/0 t a b l e ;  hence 

they sha re  t h e  same c o e f f i c i e n t  . 
f) T a x e s .  From Ref. 3, pages 458-59, t h e  t a x  on a g a l l o n  of gas  

w a s  approximately $.11 f o r  a t o t a l  revenue of $4.96 x l o 9 .  I 

assumed t h i s  w a s  a l l  spen t  f o r  road c o n s t r u c t i o n ,  1/0 s e c t o r  

11.04, which h a s  an energy c o e f f i c i e n t  of 98,500 Btu/$, y i e l d i n g  

a road cons t ruc t ion  energy of 0.58 x 1015 Btu. 

The r e s u l t s  i n  Table 1 2  show t h a t  i n  1963 , t h e  U . S  . a u t o  

f l e e t  r equ i r ed  10.24 x 1OI5 Btu, o r  20.5% of t h e  n a t i o n ' s  energy 
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budget.  Three - f i f th s  of t h i s  energy use was i n  t h e  

d i r e c t  f u e l  consumption, while  two- f i f th s  w a s  neede 

t h e  i n d i r e c t  needs of t h e  automobile t r a n s p o r t a t i o n  

form of 

t o  supp 

system. 

LY 

B. Energy Ef f i c i ency  of  t he  Energy Sec to r s ,  1963 

Here w e  use t h e  r e s u l t s  of Tables  5 and 6 t o  determine t h e  t o t a l  primary 

energy needed to  d e l i v e r  1 9 t u  of energy of type  j t o  f i n a l  demand. Th i s  i s  

given by 

[ (TOINBP) 
j 

+ 

W e  have a l r eady  c a l c u l a t e d  p a r t  of t h i s  f o r  r e f i n e d  petroelum i n  Sec t ion  1 V . B .  

2 )  f ) .  The complete f i g u r e  i s  (1.9666 x l o 5  + 9.498 x 105)/1.060 = 1.082 

Btu/Btu. This  does n o t ,  however, t ake  i n t o  account t h e  f a c t  t h a t  10.4% of 

America's  r e f i n e d  petroleum w a s  imported i n  1963. The a c t u a l  primary energy 

r equ i r ed ,  i f  a l l  t h e  r e f i n e d  petroleum had been produced domes t i ca l ly ,  would 

have been 1.082/0.896 = 1.208 Btu/Btu. Table 1 2  lists t h e  r e s u l t s  f o r  a l l  

t h e  energy s e c t o r s .  Note t h a t  t h e  e f f i c i e n c y  of  t h e  e l e c t r i c a l  s e c t o r  by 

this c a l c u l a t i o n  is only  25.8%. 

C .  Appliance U s e :  An E l e c t r i c  Mixer 

This simple a p p l i c a t i o n  i s  meant t o  suggest  o t h e r s  i n  terms of  consumer 

choices .  A t y p i c a l  e l e c t r i c  mixer uses  about 100 w a t t s  and is  opera ted  ( say)  

15 minutes  a week; during t h e  year  it consumes 1 . 3  KW h r .  of e l e c t r i c a l  

energy. From T a b l e  1 2 ,  t h i s  r equ i r e s  1 .3  x - x 3413 = 17 ,200  B t u  of  

primary energy. 

-258  

I n  1963, an average mixer c o s t  $20 (pu rchase r ' s  p r i c e )  .18  

I d e a l l y ,  w e  should break t h i s  down i n t o  p roduce r ' s  p r i c e  and markup and 

apply the  appropr i a t e  1/0 c o e f f i c i e n t s .  For s i m p l i c i t y ,  I ' l l  assume t h a t  

t he  markup w a s  40% of pu rchase r ' s  p r i c e  and t h a t  a l l  of it i s  a l l o c a b l e  t o  



31 

r e t a i l  t r a d e  ( I / O  sector 69.02) .  E l e c t r i c  mixers belong i n  sector 54.04, 

e lec t r ic  housewares and fans .  Then t h e  capi ta l  energy cost  i s  given by 

($20) 
Btu 

I $  0.6 (TOINBPI 54. o4 + 0.4 ( T O I N B P ) ~ ~ . ~ ~  

= [0.6 (74,100) + 0.4  (32,70011 (20) 

= 1.15 x l o 6  Btu. 

Assuming t h a t  t h e  device  is maintenance- and r epa i r - f r ee  till. i t s  

demise, 15 years  hence, and t h a t  i ts  d i sposa l  is energy f r e e ,  t h e  yea r ly  

average c a p i t a l  energy cost  i s  one - f i f t een th  of  t h i s ,  or 76,700 Btu. Thus, 

t o  operate t h e  mixer t akes  76,700 + 17,200 = 93,900 Btu/year,  of which on ly  

18% i s  ope ra t ing  energy. 

Since I es t imated  t h e  usage r a t e ,  t he  f i g u r e s  here  are not  f i n a l ;  they  

are presented  only t o  i l l u s t r a t e  t he  approach. 
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APPENDIX A.  

Correc t ing  f o r  T rans fe r s  

Because B E A ' s  1/0 t a b l e  is  based on t h e  es tab l i shment ,  p a r t  of t h e  

ou tpu t  of many sectors is  counted as t h e  output  of another .  However, t h e  

corresponding inpu t s  are not  - t r a n ~ f e r r e d . ~  For most of  t h e  i n d u s t r i a l  sec- 

t o r s ,  I obta ined  energy da ta  from t h e  Census of Manufacturers;  BEA obta ined  

t h e i r  i n i t i a l  d o l l a r  d a t a  from the  same source.  I used the  energy inpu t s  

a s  publ ished,  but BEA f u r t h e r  manipulated the  d o l l a r  f lows with t r a n s f e r s ,  

a t  l e a s t  p a r t i a l l y  double count ing.  A s  a r e s u l t ,  t he  inverse  p r i c e s  would 

tend t o  be i n c o r r e c t ;  some g r e a t e r  than ,  some less than t h e i r  " c o r r e c t "  

values .  

To compensate f o r  t h i s  f u l l y ,  one would have t o  know the  exac t  amount 

of energy used i n  manufacturing secondary products  ( e . g . ,  aluminum c a s t i n g s  

produced a t  a primary aluminum s m e l t e r ) .  This  is p r a c t i c a l l y  impossible ,  

so I'll use the  fol lowing p ro ra t ion  scheme: 

The a c t u a l  "in-house" output  of s e c t o r  j i s  X - ; tkj' where the  sum 

is  over a l l  t r a n s f e r s  i n t o  j .  This suggests  t h a t  t he  c o r r e c t  energy of type 

i t o  a s s o c i a t e  with the  output  of j ( inc luding  t r a n s f e r s )  should be 

can be c a l c u l a t e d  from d a t a  i n  the  1/0 t a b l e , 5  and < g . > i  i s  t h e  computer 

average value of g such t h a t  t he  t o t a l  amount of energy type i used by a l l  

of t he  a f f e c t e d  s e c t o r s  is unchanged. The co r rec t ion  has been app l i ed  f o r  

c o a l ,  e l e c t r i c i t y ,  and gas  t o  s e c t o r s  5.00-10.00 (mining) and 13.00-64.12 

g j  3 

j 
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(manufacturing) with a few except ions ,  and the  r e s u l t s  a r e  incorpora ted  i n  

Table 5. That i s ,  the  values  of 5 (DIRBTU) i n  Table 5 are computed f r o m  

t h e  inverse  p r i c e s  of Table I V  and the  appropr ia te  normalized t r a n f e r  

f a c t o r s .  The average value of I g . / < g . >  - 11 is approximately 0.1.  I 

have not  included t r a n s f e r  f a c t o r s  i n  t h i s  r e p o r t .  They a r e  a v a i l a b l e  on 

reques t .  

- 

3 3 i  

BEA does not  use t h i s  t r a n s f e r  procedure f o r  t h e  t r a d e ,  c o n s t r u c t i o n ,  

and se rv ice  s e c t o r s ; 5  hence no co r rec t ion  is  needed. 

petroleum energy da ta  i s  a l ready  compatible with 1/0 c l a s s i f i c a t i o n  , 2 5  no 

co r rec t ion  i s  necessary f o r  t h i s  energy. 

Since the  r e f i n e d  
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APPENDIX B. 

Energy Al loca t ion  : Details 

Here I d i scuss  energy a l l o c a t i o n  f o r  each of t h e  s e c t o r s .  I w i l l  t r ea t  

e l e c t r i c  u t i l i t i e s  f i rs t ,  s i n c e  it seemed t o  be the  e a s i e s t  t o  handle.  

1. 68.01 ( E - e c t r i c  u t i l i t i e s ) .  By d e f i n i t i o n ,  e l e c t r i c  u t i l i t i e s  s e l l  

d i r e c t l y  t o  t h e i r  customers;  hence, t h e r e  is no d i f f e r e n c e  between producers  

and purchasers '  p r i c e s .  

Many i n d u s t r i e s  produce some of t h e i r  own e l e c t r i c i t y ;  some of t h e s e  a l s o  

s e l l  a po r t ion  of t h i s .  I n d u s t r i a l  production of e l e c t r i c i t y  amounted t o  

10% of the  n a t i o n ' s  t o t a l  i n  1963, bu t  most of it w a s  consumed in-house; 

only 2/3 of one percent  of the  t o t a l  w a s  generated and so ld  by indus t ry .  I 

ignored t h i s  s m a l l  f a c t o r .  

Edison E l e c t r i c  I n s t i t u t e '  i s  a prime d a t a  source.  

Even a f t e r  accounting f o r  t r a n s f e r s ,  I found a discrepancy between B E A ' s  

and E E I ' s  es t imate  of t o t a l  output  ( d o l l a r s ) .  BEA' s  w a s  g r e a t e r  by 12.6%. 

T h i s  i s  a t  l e a s t  p a r t l y  due t o  taxes  (which a r e  considered a p a r t  of pro- 

duce r s '  p r i c e s  by BEA).  Since I do accept  E E I ' s  energy d a t a ,  I must s c a l e  

up t h e  EEI  p r i c e  da t a  f o r  agreement. 

a .  Sec to r s  1-2 ( A g r i c u l t u r e ) .  D a t a  scanty ;  everything is  an e s t ima te .  

For cons t ruc t ing  a l l  t he  energy outputs  t o  a g r i c u l t u r e ,  BEA r e l i e s  on d o l l a r  

d a t a  from USDA. Most l i k e l y  the  1/0 d o l l a r  flow is  underestimated s i n c e  it 

assumes only 24% of farm-used e l e c t r i c i t y  goes t o  non- re s iden t i a l  farm func- 

t i o n s .  l9 

t r a c t i n g  the  E E I  average r e s i d e n t i a l  f i g u r e  from an average farm ( t o t a l  use)  

f i g u r e  f r o m  the  Crop Reporting Board of USDA.21 

t he  energy flow. 

A more l i k e l y  f i g u r e  f o r  1963 is 47%.20 This is go t t en  by sub- 

I used the  l a t t e r  source f o r  
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b. Sec to r s  5-10, 13-64 (mining, i n d u s t r y ) .  Census of Mineral  Indus- 

t r i e s ,  1963; Census of Manufactures, 1963, f o r  energy da ta .  One except ion  

i s  s e c t o r  31.01 ( r e f .  3,  p. 437) 1/0 d o l l a r  flows. 

c .  Sec to r s  65.01, 79.01 ( R a i l  t r a n s p o r t a t i o n ) .  Some l o c a l  r a i l  use 

is charged by BEA t o  l o c a l  government (79.01);  o t h e r  t o  65.01. E E I  inc ludes  

both i n  i t s  ca tegory  l l r a i l r o a d s .  

i t s  Transpor ta t ion  Fac t  Book (1970-71) , Table 10, includes only met ropol i tan  

t r a n s i t  (no commuter r a i l r o a d s )  .23  

a l l o c a t e d  t o  79.01, and the  d i f f e r e n c e  between E E I ' s  f i g u r e  and t h i s ,  t o  

65.01. 1/0 d o l l a r  f lows. 

The American T r a n s i t  Assoc ia t ion  , i n  

Thus the  energy flow from ATA w a s  

d .  Sec to r s  68.01, 78.02, 79.02 ( e l e c t r i c  u t i l i t i e s ) .  I n  B E A ' s  

account ing,  a l l  ou tput  of  78.02 and 79.02 ( f e d e r a l ,  s t a t e ,  and l o c a l  elec- 

t r i c  u t i l i t i e s )  i s  t r a n s f e r r e d  t o  68.01. I assume t h a t  t he  d o l l a r  flows 

from 68.01 t o  68.02, 79.02 have no a s soc ia t ed  energy flow. For ' s e l f - u s e , "  

I used E E I  f i g u r e s  on t ransmiss ion  l o s s e s  and company use.  Since t h e  1/0 

d o l l a r  flow f o r  68.01 t o  i t s e l f  has  mainly t o  do with in t e rdepa r tmen ta l ,  

i n t e r - u t i l i t y  sales, t h e  inverse  p r i c e  here  has l i t t l e  s i g n i f i c a n c e  f o r  

comparison wi th  t h a t  of o t h e r  s e c t o r s .  

e. Sec to r s  78.01, .04, 79.03, 98.70, .80, and .90 (Federa l ,  S t a t e ,  

l o c a l  government e n t e r p r i s e s ) .  These were picked judgmentally i n  an a t tempt  

t o  match "o the r  pub l i c  a u t h o r i t i e s "  and " s t r e e t  and highway l i g h t i n g "  as 

def ined  by E E I . 2 4  In  t h i s  case t h e  E E I  p r i c e  ( ad jus t ed  up as pe r  above) 

w a s  used wi th  the  I / O  d o l l a r  flows t o  o b t a i n  energy flows. The ind iv idua l  

s e c t o r  a l l o c a t i o n  w a s  thus  p ropor t iona l  t o  1/0 d o l l a r  f lows. 

f .  Sec to r s  69.02, 70, 71, 72.02, -03,  75, 76, 77.01, 77.05 (Commercial). 

I judged thecs  s e c t o r s  t o  be "commercial," and appl ied  the  ad jus t ed  E E I  p r i c e  

t o  the  I / O  d o l l a r  flows. 
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g .  Sec to r  96.60 (personal  consumption expend i tu re s ) .  BEA es t imated  

how much r e s i d e n t i a l  e l e c t r i c i t y  w a s  used i n  apartments (and hence recorded 

a s  commercial). I app l i ed  t h i s  co r rec t ion  t o  EEI's r e s i d e n t i a l  energy, 

then used the  1/0 d o l l a r  flow. 

h. Sec to r s  3-4, 11-12 ,  65.02-67, 68.02-69.01, 72.01, 97,10, .20,  98.60. 

This i s  a c a t c h a l l  ca tegory ,  mostly commercial, b u t  conta in ing  p o t e n t i a l l y  

l a rge  use r s  who might g e t  i n d u s t r i a l  r a t e s .  The energy is  t h e  r e s i d u a l  from 

above; 1/0 d o l l a r  flow. 

2. 8.00 (Crude o i l  and gas e x t r a c t i o n ) .  This  s e c t o r  s u p p l i e s  almost 

a l l  of i t s  ou tpu t  t o  petroleum r e f i n e r i e s  (31.01) and gas  u t i l i t i e s  (68 .02) .  

I t  should be considered simultaneously with these  s e c t o r s ;  s ee  F igure  2 .  

a .  Sec tor  8.00 (Crude o i l  and g a s ) .  Se l f  use energy f i g u r e s  a r e  from 

Census of Manufactures, 1963. Over 99% of t h i s  is  from the  gas  used o r  wasted 

i n  e x t r a c t i n g  gas  and o i l .  Probably a r a t h e r  i nexac t  f i g u r e .  1/0 d o l l a r  

flow. 

b .  Sec tor  27.04 (Misc. chemical p roduc t s ) .  The gas  burned by carbon 

black p l a n t s  i s  included here .  For this process  gas is considered a raw 

ma te r i a l  and t h i s  energy (Census of Manufactures, 1963, Table 7 A ) ,  must be 

added t o  t h a t  used f o r  h e a t  and power.* Considering t h i s  gas t o  be suppl ied  

by 8.00 r a t h e r  than 68.02 is a BEA convention. Actua l ly ,  energy d a t a  f o r  

"heat  and power" w a s  f o r  1962. To update t o  1963, I p ro ra t ed  on the  b a s i s  

of t o t a l  d o l l a r s  spent  f o r  a l l  f u e l s  by each s e c t o r .  (Dol la r  d a t a  for both 

years  i s  i n  the  Census of Manufactures, 1963.) 

c .  Sec to r  31.01 (Petroleum r e f i n i n g ) .  Bureau of Mines f igu res .15  

*Fuels used a s  r a w  m a t e r i a l s  have been included i n  a l l  energy flow da ta  
in  t h i s  r e p o r t .  
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Notes for Fiaure  2 

Most f i g u r e s  a r e  from Bureau of Mines.” Se l f -use  f i g u r e s  a r e  d e t a i l e d  
i n  t e x t .  Note t h a t  some n a t u r a l  gas  l i q u i d s  a r e  t r a n s f e r r e d  t o  t h e  inpu t  t o  
31.01, while  o t h e r s  are used f o r  blending ( a f t e r  r e f i n i n g )  o r  are t r a n s f e r r e d  
d i r e c t l y  t o  31.01’s ou tpu t .  Exports from 8.00 and 68.02 a r e  n e g l i g i b l e .  
Exports from 31.01 are from r e f .  25; these are l a r g e r  than from r e f .  15. 
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d .  S e c t o r  68.02 ( G a s  u t i l i t i e s ) .  Bureau of Mines f i g u r e s .  15 

Seve ra l  o t h e r  s e c t o r s  have non-zero d o l l a r  f lows, bu t  I b e l i e v e  t h e s e  

r ep resen t  ze ro  energy flow; e . g . ,  1/0 s e c t o r  71 ( real  e s t a t e ) ,  which repre- 

s e n t s  l e a s i n g  f e e s .  

3 .  31.01 (Petroleum r e f i n i n g ) .  Census of Manufacturers d a t a  is  t o o  

aggregated (over va r ious  f u e l  products )  t o  be of g r e a t  use.  For example, 

i n  t he  1963 p u b l i c a t i o n  t h e r e  is a ca tegory  "o the r  f u e l s "  which inc ludes  

g a s o l i n e ,  LPG, wood, and purchased steam, and which is t a b u l a t e d  i n  d o l l a r  

sales on ly ,  no t  i n  energy. The prime source f o r  energy d a t a  i s  a s tudy  

completed f o r  t h e  Of f i ce  of Emergency Preparedness by Jack Fauce t t  Asso- 

c i a t e s .  25 This  breaks r e f i n e d  petroleum products  i n t o  14 c a t e g o r i e s  and 

a l l o c a t e s  each sepa ra t e ly .  Thei r  method g e n e r a l l y  uses p r o r a t i o n  (based 

on motor v e h i c l e s ,  e t c . )  bu t  much a d d i t i o n a l  i npu t .  They o f t e n  inco rpora t e  

BEA's schemes used i n  prepar ing  t h e  1/0 t a b l e . *  While these  approaches 

seem inhe ren t ly  less accura t e  than empi r i ca l  d a t a ,  t h e r e  seems t o  be no 

b e t t e r  source a v a i l a b l e .  

I have used F a u c e t t ' s  r e s u l t s  almost exc lus ive ly .  I n  a few c a s e s ,  

l i s t e d  below, I f e l t  t h a t  m y  own f i g u r e s  w e r e  b e t t e r .  I used them, and 

ad jus t ed  t h e  remainder accord ingly .  

a .  S e c t o r  31.01 (Refined p t r o l e u m ) .  Self-use d a t a  from r e f .  3, 

p .  437. 

b .  Sec to r  65.03 (Motor f r e i g h t ) .  F a u c e t t ' s  energy flow is  over 308 

lower than mine, which a r e  from M o o z . ~ ~  H i r s t ' s  f i g u r e 6  w a s  in-between. 

Hence, I used t h e  former. 

*I have prepared a more d e t a i l e d  documentation of BEA's c o n s t r u c t i o n  
of t he  energy rows. It  i s  a v a i l a b l e  on r eques t .  
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c. Sec to r  65.04 (Water t r a n s p o r t ) .  Over 80% of  the  f u e l  f o r  t h i s  

s e c t o r  is r e s i d u a l  o i l .  On t h i s  Fauce t t  d i d  not  use fundamental sh ipping  

d a t a ,  whi le  Mooz d i d .  I used the  l a t t e r .  

d.  Sec to r  68.01 ( E l e c t r i c  u t i l i t i e s ) .  EEI  d a t a  here  is accepted as t h e  

most accu ra t e ,  so I used it. F a u c e t t ' s  was 15% higher .  

4. 68.02 ( G a s  u t i l i t i e s ) .  A bas i c  source is t h e  American G a s  Associa- 

t i o n ,  notably t h e i r  yea r ly  pub l i ca t ion ,  G a s  Fac t s .  However, they do no t  

c o l l e c t  i n t r a s t a t e  d a t a  and hence t h e i r  numbers a r e  underest imates .  

a .  Sec to r s  5-10 (Mining).  Census of Mineral  I n d u s t r i e s ,  1963, f o r  

energy flows. 1/0 d o l l a r  flows. 

b .  Sec to r s  13-64 ( I n d u s t r y ) .  Census of Manufactures, 1963. This  

con ta ins  1962 d a t a ,  which w a s  p rora ted  t o  1963, as descr ibed  i n  Sec t ion  2.  

of t h i s  appendix. One exception i s  31.01 ( r e f .  3,  p. 437) .  1/0 d o l l a r  

flows. 

c .  Sec to r  65.06 (P ipe l ine  t r a n s p o r t ) .  Bureau of Mines.27 1/0 d o l l a r  

flow. 

d .  Sec to r  68.01 ( E l e c t r i c  u t i l i t i e s ) .  E E I  f i g u r e s  f o r  BTU, 1/0 d o l l a r  

flow. I have juggled a b i t  here .  F i r s t ,  I ' v e  a l l o c a t e d  a l l  t he  gas  burned 

€or e l e c t r i c i t y  product ion t o  68.01. I n  the  1/0 t a b l e  some is a l l o c a t e d  t o  

68.02, 79.02. Since their output  i s  t o t a l l y  t r a n s f e r r e d  t o  68.01, it i s  

permiss ib le  t o  t r a n s f e r  t he  energy input  a l s o .  Then t h e  d o l l a r  flows from 

68.02 t o  78.02, 79.02, have zero a s soc ia t ed  energy flow. Second, by doing 

t h i s ,  I ' v e  ass igned zero energy flow wi th  the  $50 mi l l i on  flow from 8.00 t o  

68.01. 

e .  Sec tor  68.02 (Gas u t i l i t i e s ) .  Self-use was obtained from a computa- 

t i o n  suggested by J .  Diehl ,  American Gas Associat ion.  1/0 d o l l a r  flow. 
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f .  Sec to r  96.60 (PCE) . BEA accepted G a s  Fac ts28  r e s i d e n t i a l  energy 

data (but  no t  t h e  i n d u s t r i a l  o r  commercial);  I d i d  too.  1/0 d o l l a r  f lows. 

g .  (Others)  Residual energy, 1/0 d o l l a r  flows. 

5. 7.00 (Coal ) .  

a. S e c t o r s  5-10 (Mining).  Census of Mineral  I n d u s t r i e s ,  1963, f o r  

ene rg ie s .  For 7.00, a d d i t i o n a l  "unaccounted f o r ,  coa l  was l i s t e d  by r e f .  15. 

There is a l a r g e  s e l f  d o l l a r  f l o w  from resales; hence the  s e l f  u s e  i nve r se  

p r i c e  seems very low. 

b.  Sec to r s  13-64 ( I n d u s t r y ) .  Census of  Manufactures, 1963. 1962 d a t a  

updated t o  1963, as f o r  gas .  A somewhat involved method w a s  used t o  o b t a i n  

t h e  coa l  used t o  make coke €or  steelmaking; t h i s  accounts  f o r  roughly 40% of  

the  i n d u s t r i a l  c o a l .  One except ion:  31.01 ( r e f .  3, p. 437) .  1/0 d o l l a r  

flows. 

c .  Sec tor  65.01 ( R a i l  t r a n s p o r t a t i o n )  . Energy from Mooz , 2 6  1/0 

d o l l a r  flow. Coal used by r a i l r o a d s  w a s  s m a l l  i n  1963 and is  much smaller now. 

now. 

d .  Sec to r  65.04 (Water t r a n s p o r t a t i o n ) .  Energy from Minerals Yearbook, 

1965; 1/0 d o l l a r  flow. 

e.  Sec tor  68.01 ( E l e c t r i c  u t i l i t i e s ) .  E E I  energy d a t a ,  1/0 d o l l a r  

flow. 

f .  Sec to r s  1 - 2 ,  68.02, 68.03, 96.60 ( P C E ) ,  97, 98. Energy as r e s i d u a l ,  

1/0 d o l l a r  flows. 

g .  (All o t h e r  s e c t o r s ) .  Energy flow = 0 .  
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Notes f o r  Table 1 

Coal : 

1. Sources: Bureau of Mines. Thei r  d a t a  a r e  summarized i n  

r e f .  3 ,  page 443. See a l s o  r e f .  2. 

2 .  Coal used f o r  e l e c t r i c i t y  production w a s  a l l o c a t e d  according 

t o  Edison E l e c t r i c  I n s t i t u t e  d a t a  ( r e f .  4). These same 

f i g u r e s  a r e  used f o r  hydropower and nuc lear  i n  t he  t a b l e .  

3 .  Res iden t i a l  and commercial u s e  a r e  a l l o c a t e d  according t o  

the  1963 Input-Output d o l l a r  t r a n s a c t i o n s  ( r e f .  5) . 

Refined Petroleum : 

1. Sources: Same a s  f o r  coa l .  Transpor ta t ion  energy i s  

a l l o c a t e d  t o  p r i v a t e  au to  and commercial use based i n  d a t a  

from H i r s t  ( r e f .  6 ) .  

2 .  Other notes  same a s  f o r  c o a l .  

Gas : 

Same a s  f o r  coa l .  

Hydropower and nuc lear :  

1. Sources:  Refs. 3 and 4 .  

2 .  This  fol lows the  usual  convention, which ass igns  a primary 

energy equiva len t  equal t o  t h a t  needed i f  the  e l e c t r i c i t y  

were generated i n  f o s s i l  f u e l  p l a n t s  with the  cu r ren t  thermal 

e f f i c i e n c y .  

( a )  Tota l  ou tput  f i g u r e s  do not inc lude  expor t s .  

Note: F o r  Table 2 ,  note  t h a t  two foo tno te s  were typed a t  end of 
t h e  t a b l e .  
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Table  2.  I ndus t ry  C l a s s i f i c a t i o n  of t h e  1963 Input-Output Tables  

The underlined t i t l es  represent  t h e  groupings of indus t r i e s  used f o r  t h e  summary vers ion  of t h e  
1963 t a b l e s  and were a l s o  used i n  t h e  1958 and 1961 input-output t a b l e s  prepared by t h e  Office 
of Business Economics. 

1 

Indus t ry  number and t i t l e  Related SIC codes 
(1957 ed i t ion )  

I 

AGRICULTURAL, FORFSI'RY & FISHERDS 

O l E ,  p t .  014, pt .  02 
0113, pt .  0119, pt .  014, 

pt .  0119, p t .  014, pt .  02 
0122, pt .  014, pt .  02 
0123, p t .  0119, pt .  014, 

pt .  0119, p t .  014, pt .  02 
0192, p t .  014, pt .  02 

pt .  02 

p t .  02 

4 Agr icu l tura l ,  f o r e s t r y  & f i she ry  serv ices  
4.00 Agr icu l tura l ,  f o r e s t r y  & f i she ry  services----------- 071, 0723, 073, pt .  0729, 

085, 098 

MINING 

9 Stone & c lay  mining & quarrying, 
9.00 Stone & c lay  mining & 9uazTying--------------------- 141, 142, 144, 145, 148, 149 

10 Chemicals & f e r t i l i z e r  mineral  mining 
10.00 Chemical & f e r t i l i z e r  mineral  mining---------------- 147 

CONSTRUCTION 

11 New cons t ruc t ion  
11.01 New construction, r e s i d e n t i a l  bu i ld ings  (nonfarm)--- pt .  15, pt .  16, p t .  17, 

pt .  6561 



Table  2 c o n t i n u e d  

Indus t ry  number and t i t l e  Related SIC codes 
(1957 ed i t ion )  

11.02 New construction, nonres ident ia l  buildings- - -- - - - - -- pt.  15, p t .  17 
11.03 New construction,public u t i l i t i es - - - - - - - - - - - - - - - - - - -  pt .  15, pt .  16, pt .  17 
11.04 New construction, I ~ i ~ ~ ~ s - - - - - - - - - - - - - - - - - - - - - - - - - -  p t .  16, pt .  17 
11.05 New construction, a l l  other------------------------- p t .  15, pt .  16, p t .  17, 138 

12 Maintenance & r e p a i r  cons t ruc t ion  
12.01 Maintenance & r e p a i r  construction, r e s i d e n t i a l  

12.02 Maintenance & r e p a i r  construction, a l l  other-------- pt .  15, pt .  16, pt .  17 
bui ld ings  (nonfarm)-------------------------------- Pt. 15, pt.  17 

MANUFACTURING 

13.01 
13.02 
13-03  
13.04 
13-05 

13-07 
13.06 

14.01 
14.02 
14.03 
14.04 
14.05 

14.07 
14.08 
14.09 
14.10 
14.11 
14.12 
14.13 
14.14 
14.15 
14.16 
14.17 
14.18 
14.19 
14.20 
14.21 
14.22 
14.23 
14.24 
14.25 
14.26 
14.27 
14.28 
14.29 
14.30 

14. 32 

14.06 

14.31 

20 1 
2021 
2022 

2024 
2023 

2026 
2031 
2032 
2033 
20 34 
2035 
2036 
2037 
2041, 2043, 2045 
20 42 
2044 
2046 
a5 
206 
207 
2082-5 
2086 

2091 
2092 
2093 
2094 
2095 
2096 
2097 
2098 
2099 

2087 
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Table 2 cont inued  

I 
Indus t ry  number and t i t l e  I Related SIC codes 

(1957 ed i t ion )  

17.01 
17.02 
17-03 

17.05 

17.07 

17.09 
17.10 

17.04 

17.06 

17.08 

227 
2291 
2292 
2293 
2294 
2295 

2297 
2298 
2299 

2296 

20.01 
20.02 
20.03 
20.04 
20.05 
20.06 
20.07 

20.09 
20.08 

2411 
2421 
2426 
2429 
2431 
2432 
2433 
2491 
2499 



Table 2 cont inued 

1 

I Indus t ry  number and t i t l e  Related SIC codes 
(1957 ed i t ion )  

24.01 
24.02 
24.03 
24.04 
24.05 
24.06 
24-07’ 

2611 
2621 
2631 
2642 
2647 
2644, 2661 

2641, 2643, 2645, 2646, 2649 

25 Paperboard conta iners  & boxes 
25.00 Paperboard conta iners  & boxes----------------------- 265 

26.01 

26.03 

26.05 
26.06 

26.02 

26.04 

26.07 
26.08 

2711 
2721 
273 
2741 

2761, 2782 
2771 
2753, 2789, 279 

2751, 2752 

2851 

32.01 
?2.02 

33 Leather tanning & i n d u s t r i a l  l e a t h e r  products 
Leather tanning & i n d u s t r i a l  l e a t h e r  products------- 31U, 3121 33-00 
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Table 2 continued 

I 
Industry number and t i t l e  Related SIC codes 

(1957 edition) 

36.01 
36.02 
36.03 

36-05 

36.07 

36-09 

36.04 

36.06 

36.08 

36. i o  
36.11 
36. E? 

36.14 

36.16 

36.18 

36.20 
36.21 
36.22 

36.13 

36-15 

36-17 

36-19 

3241 
3251 
3253 
3255 
3259 
3261 
3262, 3263 
3264 
3269 
3271 
3272 
3273 
3274 
3275 
3281 
3291 
3292 
3293 
3295 

3297 
3299 

3296 

38.01 
38.02 
38-03 
38.04 
38-05 

38-07' 

38.09 

38.06 

38.08 

38. io 
38.11 
38.12 
38-13 
38.14 

3331 
3332 
3333 
3334, 28195 
3339 
3341 
3351 
3352 
3356 
3357 
3361 
3362 
3369 
3392 



Table 2 continued 

40.01 
40.02 
40.03 
40.04 
40.05 
40.06 
40.07 
40.08 
40.09 

Indus t ry  number and t i t l e  Related SIC codes 
(1957 ed i t ion )  

42.01 
42.02 
42.03 
42.04 
42.05 
42.06 
42.07 
42.08 
42.09 
42.10 
42.11 



Table 2 continued 

Indus t ry  number and t i t l e  Related SIC codes 
(1957 edition) 
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Table 2 con t inued  

Industry number and t i t l e  Related SIC codes 
(1957 edi t ion)  

64.01 

64.03 

64.06 

64.08 

64. io 
64.11 
64.12 

64.02 

64.04 
64.05 

64.07 

64.09 

391, 3961 
3931 
3941 
3949 
395 
3962 
3963, 3964 
3981 
3982 
3988 
3993 
3983, 3984, 3987, 3995, 3999 
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Table 2 c o n t i n u e d  

Indus t ry  number and t i t l e  Rela ted  SIC codes 
(1957 ed i t ion )  

66 Communications except rad io  & t e l e v i s i o n  broadcasting 
66.00 Communications, except r ad io  iz television----------- 48, except 483 

67 Radio & TV broadcasting 
67.00 Radio & t e l e v i s i o n  broadcasting--------------------- 483 

WHOLESALE & RFTAIL TRADE 

Business Services 
73-01 Miscellaneous busifless services--------------------- 

60 
61, 67 
62 
63 
64 

NA 
65 (except pt .  65611, 66 

70 

72 (except 723, 7241, 76 

723, 724 
(except 7694 & p t .  7699) 

73 (except 731, 73?6),  7694, 
pt .  7699 
731 
81, 89 (except 891) 



53 

Table 2 continued 

Indus t ry  number and t i t l e  Related SIC codes 
(1957 ed i t ion )  

74 Research & development 
74.00 Eliminated as a separa te  indus t ry  i n  t h e  1963 study. 

Research & development performed f o r  s a l e  is d i s -  
t r i b u t e d  t o  t h e  purchaser by each of t h e  indus t r i e s  
performing t h e  research & development. 

IMPORTS 

DUMMY INDUSTF'JES 

81 Business t r a v e l ,  entertainment & g i f t s  
Business t r a v e l ,  entertainment & gifts-------------- 81.00 

83 Scrap, used & secondhand goods 
83.00 Scrap, used & secondhand goods---------------------- 
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T a b l e  2 c o n t i n u e d  

Indus t ry  number and t i t l e  Related SIC codes 
(1957 e d i t i o n )  

87.00 

88.00 

96.60 

96-70 

96.80 

96.9 

97.10 
97-20 

98.60 
98-70 

98.80 
98.9 

99.02 
99.03 
99- 04 

I 
V. A. 
T 
TR 

Personal consumption expenditures 
Personal consumption expenditures-------------------  

Gross p r i v a t e  f ixed  c a p i t a l  formation 
Gross p r i v a t e  f ixed  c a p i t a l  formation--------------- 
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Consuming sector 

5-10, except 7.00 
Mining 

7 .OO Self-use 

13-64 Indus t ry  

65.01 R a i l  t ransport  

65.04 Water 
t r a n s p o r t  

68.01 E l e c t r i c  
u t i l i t i e s  

r e s i d u a l  

1-2  Agr icu l ture  

68.02 G a s  u t i l i t i e s  

68.03 Water u t i l i t i e s  

96.60 PCE 

97 1 Government 98 

All o t h e r s  except 
expor t s  

96.60 Exports 

To ta l s  

T o t a l  f i n a l  demand 

Btu Dollar  flow Inverse  price 
( l o 6  Btu/$) %Btu ($106) 

46 0.37 11.8 3.90 

102 0.82 410.3 0.249 

460 36.89 883 5.213 

40.1 0.32 5.5 7.29 

17.4 0.14 2 . 8  6.21 

5490. 43 -99 628.5 8.735 

863 6.92 228.4 3.78 

0 0 160 (a )  0 

1320 10.57 305.4 4.32 

(b) 12 , 480 100.02 2636. 

2 , 128 17.05 519.8 4.094 
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Table 3B. Crude o i l  and gas  (8.00) p r i c i n g ,  1963 

Consuming s e c t o r  

8.00 Se l f -use  

27.04 Misc. chemicals 

31.01 P e t r .  r e f i n i n g  

68.02 G a s  u t i l i t i e s  

A l l  o t h e r s  

T o t a l s  

T o t a l  F i n a l  Demand 

Exports are n e g l i g i b l e  

Btu 
(1012) 

876 

165 

19 I 800 

13  I 390 

0 

34,230 

0 

%Btu 

2.56 

0.48 

57 -84  

39.12 

0. 

100.00 

0 

Do l l a r  flow 
($106) 

296.5 

14.3 

9813. 

1898. 

243 (a) 

(b )  12,265 

0 

Inve r se  price 
( l o 6  Btu/$) 

2.95 

11.54 

2.018 

7.055 

0 
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Table 3C.  Refined petroleum (31.01) p r i c i n g ,  1963 

Consuming sec to r  

1-2 Agr icu l ture  

5-10 Mining 

13-64 Indus t ry  

31.01 Self-use 

65.01 Rai l  t r a n s p o r t  

65.02 Local suburban, 
in te rurban  passenger 
se rv i ce  

65.03 Motor f r e i g h t  

65.04 Water t r a n s p o r t  

65.05 A i r  t r a n s p o r t  

65.06 Pipe l ine  t r a n s p o r t  

65.07 Transpor ta t ion  serv ice  

68.01 E l e c t r i c  u t i l i t i e s  

96.60 PCE 

Others except expor t s  

96.90 Exports 

T o t a l s  

Tota l  f i n a l  demand 

Btu  
(1012) 

762 

134.5 

29 30 

1420 

570 

206 

827 

563 

560 

0.5 

12.5 

54 3 

8513 

4315 

752 

22,100. 

10,700. 

%Btu -- 
3.45 

0.61 

13.25 

6.43 

2.58 

0.93 

3.74 

2.55 

2.53 

--- 

0.06 

2.46 

38.51 

19 .51  

3.40 

100.01 

48.4 

Dol lar  flow 
($106) 

1124 

147 

2883 

1413 

314.2 

218.9 

471.9 

130.1 

386 

20.6 

1.788 

154 

8232 

4686 

675.5 

20,858. 

10 , 090. 

Inverse p r i c e  
( l o 6  Btu/$) 

0.678 

0.415 

1.016 

1.005 

1.814 

0.9411 

1.752 

4.327 

1 .451 

0.024 

6.99 

3.53 

1.034 

0.921 

1.060 



Table 3D. E lec t r ic i ty  (68 .01 )  pricing, 1963 - 
Inverse pr ice  Kw hr.  Dollar flow Price 

% Kw hr .  ($IO6) (C/Kwhr) ( l o 6  Btu/$) Consuming sector ( i o 9 )  

1-2 Agriculture 

5-10 Mining 

13-64 Industry 

65 .01  

79 .01  

78 .01  
.04 

79.03 
98 .70  

.80 

.90 

R a i l  transport 

Federal , 
State  , 
Local I 

Government 

68.01 Self-use 

78 -02  Federal , State ,  
local  e l ec t r i c  

79.02 t u t i l i t i e s  

72.02,  .03 ,  73 ,  75 
69.02,  70 ,  7 1 ,  

7 6 ,  77.01,  77.05 

96.60 PCE 

3-4, 11-12, 65.02- 
67 .00 ,  68.02-69.01, 
72.01,  77.02,  - 0 3 ,  
. 0 4 ,  9 7 ,  98.60 

Totals 

Total f i n a l  demand 

13 .5  

22.19 

330.3 

2 .03  

2.64 

27.79 

89.0 

0 

98.67 

251.36 

79 .4  

916.8 

297.1 

1 . 4 8  

2.42 

36.03 

0 .51  

3 , 0 3 0  

9 .71  

0 

10 .76  

27.42 

8 .66  

100.00 

32.4 

0.2816 

0.2901 

2787 0.844 0.4044 

27 - 9  1 .374  0.2483 

0 .2611  34 .5  1 .307  

163 .6  1 .212  

26 1 1 . 1 7 6  

56 3 2.076 0.1685 

864 0 .971  

352 (a)  

2532 

6057 

1770 

(b) 1 5  I 412 

7066 

2.57 

2 . 4 1  

2.229 

0.3514 

0 

0.1329 

0.1416 

0 .1531  

0.1435 

Exports are negligible 
_______ ---- --- 

1 Kwhr = 3413 Btu 
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Table 4 .  Implied inverse  p r i c e s  ( I N V P R I )  f o r  energy a s  suppl ied  by the f i v e  energy s e c t o r s  ( c o a l ,  crude o i l  and gas 
Figures i n  e x t r a c t i o n ,  ref ined petroleum, e l e c t r i c  u t i l i t i e s ,  gas u t i l i t i e s ) .  

parentheses represent s a l e s  from primary t o  secondary energy producers,  which are  s e t  equal t o  zero i n  com- 
putat ion ( s e e  Sect ion 1 1 4 ) .  

Units are lo6 BtulS(1963) .  

______________ ______ - -  
INVPRI MATRIX ( 5  BY 362) 

1 2 3 4 5 6 7 8 9 10 
CODE 101 102 103 20 1 202 203 204 205 206 207 

2 800 0.0000E 00 0.0000E 00 0.0000E 00  0.0000E 00  0.0000E 00  0.0000E 00 0.0000E 00  0.0000E 00 0.0000E o', 0 . 0 0 0 0 ~  00 
1 700 3.7800E 00 3.7800E 00 3.7800E 00 3.7800E 00 3.7800E 00 3.7800E 00 3.78OOE 00 3.7800E 00 3.7800E 0 0  3.7800E 00 

3 3101 6.4820E-01 6.4820E-01 6.4820E-01 6.834OE-01 6.8340E-01 6.8340E-01 6.8340E-01 6.834OE-01 6.8340E-01 6.834OE-01 
4 6801 2.816OE-01 2.816M-01 2.8160E-01 2.816OE-01 2.8160E-01 2.8160E-01 2.8160E-01 2.8160E-01 2.8160E-01 2.8160E-01 
5 6802 1.5130E 00 1.5130E 00 1.5130E 00 1.513OE 00 1.5130E 00 1.5130E 00 1.5130E 00 1.5130E 00 1.5130E 00  1.5130E 00 

INVPRI MATRIX ( 5  ey  362) 
1 1  12 13 14 15 16 17 18 19 20 

CODE 300 400 500 60 1 602 700 800 900 1000 1101 
1 700 0.0000E 00 0.0030E 00 4.8970E 00 4.3880E 00 4.4900E 00 2.486OE-01 0.0000E 00 2.1884E 00 7.2700E 00 0.0000f 00 
2 800 0.0000E 00 0.0000E 00 0.0000E 00  0.0000E 00  0.00OOE 00 0.0000E 00 2.9540E 00 0.0000E 00 0.0000E 06 0.0000E 00 
3 3101 7.8556E-02 2.1872E 00 1.7399E 00 1.1739E 00 1.0764E 00 7.9700E-01 5.1936E-01 1.0081E 00 2.1297E 00  2.9210E 00 
4 6801 1.5200E-01 1.5200E-01 3.0580E-01 4.8970E-01 3.2200E-01 2.9220E-01 2.5380E-01 2.3170E-01 3.536OE-01 1.S310E-01 
5 6802 1.5130E 00 1.5130E 00 3.3326E 00 3.9340E 00 3.1210E 00 2.181OE 00 2.2580E 00 2.9970E 00 4.0850E 00 1.5130E 00 

INVPRI MATRIX ( 5  BY 362) 
21 22 23 24 25 26 27 28 29 30 

CODE 1102 1103 1104 1105 1201 1202 1301 1302 1303 1304 
1 700 0.0000E 00 0.0000E 00 0.OOOOE 00  0.0000E 00  0.0000E 00 0.0000E 00 7.6226E 00 8.4607E 00 1.0359E 01 0.0000E 00 
2 800 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00  0.0000E 00  0.0000E 00 0.0000E 00  0.0000E 0 0  0.0000E On 0.0000E 00 
3 3101 1.0951E 00 5.6389E-01 7.6010E-01 2.3493E-01 3.0636E 01 2.7400E 00 4.3175E-01 2.0428E-01 1.5072E-01 5.4187E-01 
4 6801 1.5310E-01 1.5310E-01 1.5310E-01 1.5310E-01 1.531OE-01 1.5300E-01 3.4151E-01 3.4222E-01 3.4276E-01 3.4110E-01 
5 6802 1.5130E 00 1.5130E 00 le5130E 00 1.5130E 00 1.5130E 00 1.5130E 00 3.2565E 00 3.0290E-01 2.4517E-01 7.4567E-01 

INVPRI MATRIX (5 BY 362) 
31 32 33 34 35 36 37 38 39 40 

CODE 1305 1306 1307 1401 1402 1403 1404 1405 1406 1407 
1 700 6.6229E 00 8.7826E 00 7.5642E 00 5.8711E 00 4.66376 00 3.7792E 00 4.8497E 00 9.34756 00 5.4522E 00 2.8821E 00 

3 3101 1.1454E-01 1.7830E-01 2.0726E-01 1.2500E 00 9.179%-01 1.1481E 00 1.4823E 00 6.7401E-01 6.6368E-01 1.0734E-01 
4 6801 3.4420E-01 3.3381E-01 3.138s-01 2.2582E-01 1.8562E-01 2.0908E-01 2.1218E-01 2.20906-01 2.1170E-01 1.8226E-01 
5 6802 3.5006E 00 2.3446E 00 3.0076E 00 2.6104E 00 2.4145E 00 2.0677E 00 2.5690E 00 1.6729E 00 2.1285E 00 1.98636 00 

INVPRI MATRIX ( 5  BY 362) 

2 800 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00  0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 

41 42 43 44 45 46 47 48 49 50 
CODE 1408 1409 1410 1411 1412 1413 1414 1415 1416 1417 

1 700 5.7304E 00 4.7503E 00 4.4728E 00 4.7509E 00 0.0000E 00 4.4544E 00 5.4601E 00 5.5657E 00 0.0000E 00 7.3394E 00 
2 800 0.0000E 00 0.0000E 00 0.0000E 00  0.0000E 00  0.0000E 00 0.0000E 00  0.0000E 00 0.0000E 00  0.0000E 00 0 . 0 0 0 0 ~  00 
3 3101 4.0371E 00 1.4228E 00 3.1859E-01 2.9328E-01 2.8709E-01 2.8134E 00 8.8947E-01 8.9801E-01 6.1294E-01 1.1183E 00 
4 6801 2.7314E-01 2.0504E-01 2.5676E-01 2.2259E-01 1.9291E-01 2.7959E-01 3.0243E-01 1.8865E-01 2.6280E-01 3.1727E-01 
5 6802 2.3693E 00 2.3188E 00 2.3466E 00 2.0309E 00 1.34OBE 00 2.5521E 00 2.2921E 00 2.1058E 00 3.62lOE 00 3.3683E 00 

INVPRI MATRIX ( 5  BY 362) 
51 52 53 54 55 56 57 58 59 60 

COD€ 1418 1419 1420 1421 1422 1423 1424 1425 1426 1427 
1 700 2.6393E 00 6.0225E 00 4.8038E 00 6.5430E 00 3.1555E 00 0.0000E 00 0.0000E 00 6.132OE 00 4.4271E 00 5.0595E 00 
2 8 0 0  0.0000E 0 0  0.0000E 00  0.0000E 0 0  0.0000E 00  0.0000E 0 0  0.0000E 00 0.0000E 00  0.0000E 00 0.0000E 00 0.0000E 00 
3 3101 6.4873E-01 2.4497E 00 1.1902E 00 1.8696E 00 7.9225E-01 7.4504E-01 7.7047E-01 1.6712E 00 2.6195E-01 3.0635E 00 
4 6801 1.5711E-01 2.3514E-01 2.5737E-01 2.7467E-01 1.6738E-01 1.7509E-01 3.2068E-01 3.0763E-01 2.8904E-01 1.9206E-01 
5 6802 1.2446E 00 3.1795E 00 1.9846E 00 2.4119.E 00 1.5346E 00 1.5552E 00 2.8128E 00 2.7040E 00 2.4246E 0 0  2.99136 00 



I N V P R I  MATRIX ( 5  BY 362) 
6 1  62 

CODE 1428 1429 
1 700 0.0000E 00 6.4362E 00 
2 800 0.0000E 00 0.0000E 00 
3 3101 2.7386E-01 3.7842E 00 
4 6801 2.6479E-01 3.3524E-01 
5 6802 2.8784E 00 3.2134E 00 

I N V P R I  MATRIX ( 5  BY 362) 
7 1  72 

CODE 1 6 0 i  1701 
1 700 6.2606E 00 5.7537E 00 
2 800 0.0000E 00 0.0000E 00 
3 3101 2.3879E-01 1.4490E-01 
4 6801 3.6239E-01 2.8495E-01 
5 6802 2.3785E 00 1.9926E 00 

I N V P R I  MATRIX ( 5  BY 362) 
8 1  82 

CODE 1710 1801 
1 700  0.0000E 00 7.1008E 00 
2 BOO 0.0000E 00 0.0000E 00 
3 3101 3.3194E-01 2.0240E 00 
4 6801 2.6381E-01 2.8402E-01 
5 6802 2.8421E 00 2.2227E 00 

I N V P R I  MATRIX ( 5  B Y  362) 
9 1  92 

CODE 2003 2004 
1 700  5.3781E 00 0.0000E 00 
2 800 0.0000E 00 0.0000E 0 0  
3 3101 8.1931E-01 4.2629E-01 
4 6801 1.9191E-01 1.6301E-01 
5 6802 2.1969E 00 0.0000E 00 

I N V P R I  MATRIX ( 5  BY 362) 
101 102 

CODE 2203 2204 
1 700 5.9182E 00 4.0045E 00 
2 800  0.0000E 00 0.0000E 00 
3 3101 3.8330E-01 4.7381E-01 
4 6801 2.0330E-01 1.8770E-01 
5 6802 1 . 5 8 8 6 ~  0 0  1.7872~ 00  

I N V P R I  MATRIX ( 5  BY 362) 
111 112 

CODF 2402 2403 
1 700 5.2656E 00 5.5761E 0 0  
2 800 0 .0000E 00 0.0000E 00 
3 3101 3.0534E 00 2.6404E 0 0  
I 6 8 0 ;  4.2060E-01 5 . e w i E - o i  
5 6802 3.5215E 00 3.7723E 00 

67 68 69 70 
1502 1601 1602 1603 

63  64 65  66  
1430 1431 1432 1501 

0.0000E 00 4.4147E 00 7.3140E 00 5.0830E 00 4.9692E 00 5.44296 00 4.4736E O r )  5.0017E 00 
0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 09 0.0000E 00 
6.9768E-01 3.1409E-01 1.0995E 00 9.3656E-01 2.4875E 00 2.8797E 00 1.4891E-01 1.2458E 00 
2.2253E-01 2.2236E-01 2.0409E-01 3.1227E-01 2.1060E-01 4.0396E-01 2.0063E-01 3.8441E-01 
0.0000E 00 2.4431E 00 2.OS94E 00 2.1950E 00 1.7283E 00 2.6946E 00 1.9459E On 211514E 00 

73 74 75 76 77 78 79 80 
1702 1703 1704 1705 1706 1707 1708 1709 

0.000oE 0 0  0.0000E 0 0  0.0000E 0 0  0.0000E 0 0  0.0000E 0 0  0.0000E 0 0  0.000oE on 0.0000E 0 0  
5.6545E 00 0.0000E 0 0  5.3888E 00 0.0000E 00 5.3904E 00 5.0566E 00 0.0000E 00  6.9739E 00 

7.0037E-02 1.1916E-01 2.0528E-01 1.4559E-01 2.5767E 00 9.9893E-01 1.3051E-01 2.9135E-01 
2.4262E-01 1.8168E-01 1.9566E-01 1.9724E-01 2.3715E-01 4.3906E-01 2.3762E-01 2.5922E-01 
2.02OOE 00 0.0000E 00 1.6201E 0 0  0.0000E 00 1.7452E 00 2.0074E 00 2.9324E 00 2.3775E 00 

83 84 85 8 6  87 88 89 90 
1802 1803 1804 1901 1902 1903 2001 2002 

4.6007E 00 4.6910E 00 4.6799E 00 0.0000E 00 5.2115E 00 3.9803E 00 0.0000E 0 0  5.9318E 00 
0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 0 0  0.0000E 00 0.0000E 00 
1.3501E 00 3.3535E 00 1.0723E 00 5.5686E-01 1.2666E 00 4.9158E-01 7.9226E-01 6.9284E-01 
2.1150E-01 2.5380E-01 1.8289E-01 1.9408E-01 1.9964E-01 2.0257E-01 1.3730E-01 2.5380E-01 
3.1983E 00 1.6351E 00 1.7201E 0 0  O . O O O O E  00 1.8567E 00 4.7260E-01 2.0190E 0 0  2.456OE 00 

93 94 95 9 6  97 98 99 100 
2005 2006 2007 2008 2009 2100 220 1 2202 

4.4675E 0 0  5.3077E 0 0  4.4910E 0 0  5.8OSSE 00 0.0000E 00 4.1430E 0 0  5.5000E 00 5.3044E 00 
0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 0 0  0.0000E 0 0  0.0000E 0 0  0.0000E 00 
4.8197E-01 1.6923E 00 4.1096E-01 2.9149E 00 1.4006E 00 5.0197E-01 2.9961E on 4.6601E-01 
1.8818E-01 3.0085E-01 1.8889E-01 1.6520E-01 2.5506E-01 1.8919E-01 2.1444E-01 1.9143E-01 
1.8225E 00 2.3656E 00 1.5673E 00 2.9003E 00 2-0569E 00 2.5373E 00 2.1223E 0 0  2.0923E 00 

103 104 105 106 107 108 109 110 
2301 2302 2303 2304 2305 2306 2307 248 1 

7.7824E 0 0  6.219% 00 5.4045E 00 5.8519E 00 5.668OE 00 4.4807E 00 4.4253E On 4.9785E 00 
0.0000E 0 0  0.0000E 0 0  O.O'JOOE 00 0.0000E 00 0.0000E 0 0  0.0000E 00 0.0000E on 0.0000E 00 
4.1106E-01 3.3803E-01 3.9418E-01 4.6065E-01 3.9770E-01 4.4981E-01 3.4505E-01 3.5816E 00 
1.9137E-01 2.3118E-01 1.9094E-01 1.6020E-01 1.9582E-01 2.5882E-01 2.6619E-01 6.7150E-01 
0.0000E 00 1.6193E 0 0  1.7146E 00 1.9293E 00 1.9271E 00 2.0031E 00 2.0793E On 3.2128E 00 

113 114 115 116 117 118 119 120 
2404 2405 2406 2407 2500 260 1 2602 2603 

0.0000E 00 7.5904E 00 1.5306E 0 1  4.0663E 0 0  5.2239E 00 0.0000E 00 4.3924E 09 5.6126E 00 
0.0000E 0 0  0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 0 0  0.0000E 00 
3.8354E-01 5.0537E-01 1.4931E 0 0  4.6344E-01 2.7753E-01 6.3822E-01 5.5531E-01 7.6301E-01 
1.7773E-01 3.3313E-01 4.4810E-03 2.6274E-01 2.2982E-01 2.1567E-01 2.3820E-01 2.3410E-01 
1.4418E 00 1.9774E-01 1.0358E 0 1  1.9105E 00 2.0432E 00 1.8264E 00 1.7600E 0 0  1.9630E 00 



Table 4 cont inued  

INVPRI MATRIX ( 5  BY 362) 
121 122 

CODE 2604 2605 
1 700 0.0000E 00 4.2412E 00 
2 800 0.0000E 00 0.0000E 00 
3 3101 5.2137E-01 4.4668E-01 
4 6801 1.6145E-01 2.0756E-01 
5 6802 1.7341E 00 1.6394E 00 

INVPRI M4TRIX ( 5  RY 362) 
131 132 

CODE 2802 2803 
1 700 0.0000E 00 7.1584E 00 
2 800 0.0000E 00 0.0000E 00 
3 3101 1,15775 00 9.0170E 00 
4 6801 4.4481E-01 5.6119E-01 
5 6802 3.1670E 00 3.2141E 00 

INVPRI H4TRIX ( 5  BY 362) 
141 142 

CODE 3201 3202 
1 700 6.9621E 00 4.4757E 00 
z 8 0 0  O . O O 0 O E  0 0  0.0000E 00 
J 3ioi i.iS93E 00 2.2167E 00 
4 6601 3.6631E-01 3.0123E-01 
5 6802 3.2460E 00 !.9909E 00 

INVPRI MATRIX ( 5  BY 362) 
151 152 

CODE 3601 3602 
1 700 3.2124E 00 0.0000E 00 
2 800 0.0000E 00 0.0000E 00 
3 3101 2.3299E 00 1.3096E 00 
4 6801 3.7105E-01 2.3735E-01 
5 6802 3.5654E 00 2.6R94E 00 

INVPRI MATRIX (5  BY 362) 
161 162 

CODE 3611 3612 
1 700 6.7073E 00 0.0000E 00 
2 800 0.0000E 00 0.0000E 00 
3 3101 1.2509E 00 5.6178E-01 
4 6801 1.8410E-01 1.6347E-01 
5 6802 2.0137E 00 2.15016 00 

INVPRI MATRIX ( 5  BY 362) 
171 172 

CODE 3621 3622 
1 700 0.0000E 00 0.0000E 00 
2 800  0.0000E 00 0.0000E 00 
3 3101 8.7973E-01 7-52976-01 
4 6801 3.0018E-01 2.3342E-01 
5 6802 2.0831E 00 2.0236E 00 

123 124 125 126 127 128 129 130 
2606 2607 2608 2701 2702 2703 2704 2801 

0.0000E 00 0.0000E 00 0.0000E 00 8.7800E 00 O.OOOOE 00 0.0000E 00 5.1339E 00 5.9696E 00 
0.0000E 00 0.0000E 00 0.0000E 00  0.0000E 00 0.0000E 00 0 . 0 0 0 M  00 1.15446 O! 0.0000E 00 
8.3195E-01 5.2067E-01 3.3697E-01 4.1086E-01 5.4363E 00 4.7882E-01 1.2154E OS 1.66356 00 
1.9762E.-01 2.5754E-01 1.5728E-01 1.3034E 00 2.9658E-01 2.0474E-01 3.2630E-01 3.7517E-01 
7.017OE-01 1.8790E 00 0.0000E 00 3.1627E 00 2.6152E 00 3.945% 00 1.7823E 01 3.0065E 00 

133 134 135 136 137 138 139 140 
2804 290 1 2902 2903 3000 3101 3102 3103 

0.0000E 00 6.4167E 00 6.0319E 00 0.0000E 00 4.f599E 00 2.1900E 00 0.0000E 00 6.3569E 00 
0.0000E 00  0.0000E 00 0.0000E 00  0.0000E 00 0.0000E 00(2.01,303 0 0 )  0.0000E 00 0.6000E 00 
9.6200E 00 7.2524E 00 1.3962E 00 1.2017E 01 5.6932E-01 1.0050E 00 1.4865E 00 1.9729E 00 

3.0922E 00 2.2587E 00 2.6946E 00 1.4938E 00 1.6635E. 00 3.24256 00 2.0610E On 2.8369E 00 
4.7052E-0 1 3 0331E-01 2.51 O8E-0 1 2.1580E-0 1 1 -9260E-0 1 3.8998E-0 1 1.7363E-01 2.595&-0 1 

143 144 145 146 147 148 149 150 
3203 3204 3300 340 1 3402 340 3 350 1 3502 

5.7569E 00 6.3766E 00 4.1901E 00 3.5828E 00 4.4914E 00 0.0000E 00 5.2143E 00 5.5930E 00 
0.0000E 00 0.0000E 00 0.00006 00 O.OOOOE 00 0.0000E on 0.0000E 00 O.OOOOE 00 0.0000E 00 
1.5031E 00 1.5771E 00 2.2690E 00 3.0564E-01 1.8234E 00 4.6755E-01 1.1925E 00  2.6337E 00 
2.8393E-01 2.3950E-01 1.7815E-01 1.7808E-01 1.9826E-01 1.8478E-01 3.6311E-01 3.8661E-01 
2.1335E 00 1.7787E 00 3.5174E 00 2.4855E 00 1.6434E 00 1-4428E-01 2.29366 00 2.3815E 00 

153 154 155 156 157 158 159 160 
3603 3604 3605 3606 3607 3608 3609 3610 

0.0000E 00 0.OOOOE 00 6.3779E 00 5.0828E 00 0.0000E 00 5.1582E 00 0.0000E 00 0.0000E 00 

8.9081E-01 6.2248E-01 4.5332E-01 7.6890E-01 7.5403E-01 1.8546E 00 4.6558E-01 1.5891E 00 
2.5111E41 2.4456E-01 2.2747E-01 2.739SE-01 2.5199E-01 2.6657E-01 2.1140E-01 1.6781E-01 
2.0388E 00 2.2504E 00 2.5703E 00 2.160IE 00 1.7930E P O  1.7413E 00 1.696% 00  2.25706 00 

O.OOOOE 00 0.0000~ 00 O.OOOOE 00 O.OOOOE 00  O.OOOOE 00  O.OOOOE 00 O.OOOOE on o.ooob~ 00 

163 164 165 166 167 16 8  169 170 
3613 3614 3h15 3616 3617 3618 3619 3620 

0.0000E 00 5.3216E 00 4.1915E 00 4.2007E 00 0.0000E 00 4.74906 00 0.0000E 00 0.0000E 00 
0 . 0 0 0 0 ~  06 0.0000E 00  0.0000E 00  0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 
2.7047E 00 1.9350E 00 7.3548E-01 1.4631E-00 6.3846E-01 1.5953E 00 1.3226E On 1.4332E 00 
2.9019E-01 2.9166E-01 2.2561E-01 3.6951E-01 2.9352E-01 2.3783E-01 2.6917E-01 3.7360E-01 
3.1432E 00 2.8344E 00 1.2458E 00 2.6284E 00 2.1A22E 00 1.5575E 00 2.6132E 00 2.7114E 00 

173 174 175 176 177 178 179 180 
3701 3702 3703 3704 3801 3802 3803 3804 

5.1600E 00 1.6097E 01 6.1379E 00 0.0000E 00 7.0245E 00 0.0000E 00 7.0140E 09  0.0OOOE 00 
O.OOOOE 00  O.OOOOE 00  O . O O O O E  00  0.0000~ 00 O.OOOOE 00  O.OOOOE 00  O . O O O O E  on o.oooo~ 00 
2.5810E 00 8.4205E-01 1.2786E 00 2.6954E 00 1.7465E 00 6.03716 00 8.49266 00 2.7668E-01 
3.9925E-01 ~.8llOE-Ol 2.5197E-01 2e2600E-01 4.2175E-01 3.96816-01 6.1045E-01 8.6991E-01 
2.7486E 00 1.8977E 00 1.9341E 00 1.9216E 00 3.3712E 00 2.9364E 00 4.5097E 00 3.7192E 00 

m 
N 



T a b l e  4 c o n t i n u e d  

__ - - - ~~ 

INVPRI M A T R I X  ( 5  BY 362) 
181 182 183 184 185 186 

CODF 3805 3806 3807 3808 3809 3810 
1 700 0.0000E 00 1.6531E 01 6.6981E 00 6.6071E 00 7.5660E 00 5.2481E 00 
2 8 0 0  0.0000E 00 0.0000E 00 0.0000E 00  0.0000E 00  0.0000E 0 0  0.0000E 00 
3 3101 1.2587E 01 2.3064E 00 2.7394E 00 1.4776E 00 1.2910E 00 2.3448E 00 
4 6801 7.3585E-01 2.6016E-01 3.0068E-01 4.3302E-01 3.6213E-01 2.8381E-01 
5 6802 4.3840E 00 2.0869E 00 1.5959E 00 2.23886 00 1.9038E 00 1.6616E 00 

INVPRI M A T R I X  ( 5  BY 362) 
191 192 193 194 195 196 

CODE 3901 3902 4001 4002 4003 4004 
1 700 6.1294E-01 0.0000E 00 8.4204E 00 0.0000E 00 6.7639E 00 6.9916E 00 

3 3101 1.4819E 00 1.3574E 00 2.3601E 00 9.630%-01 9.3780E-01 9.7248E-01 
4 6801 2.8484E-01 2.0705E-01 2.7356E-01 2.3594E-01 2.1138E-01 2.3962E-01 
5 6802 2.0845E-01 1.50RlE 00 1.8883E 00 1.7406E 00 1.5688E 00 1.7601E 00 

z B O O  0.0000~ on O.OOOOE 00  O.OOOOE 00 O.OOOOE 00 O.OOOOE 00 O.OOOOE 00 

187 188 189 190 
381 1 3812 3813 3814 

7.9457E 00 0.0000E 00 9.0361E 00 0.00006 00 
0.0000E 00  0.0000E 0 0  0.0000E 00 0.0000E 00 
7.1279E-01 5.7189E-01 5.9014E-01 1.0943E 00 
3.1536E-01 2.0652E-01 2.1920E-01 3.3149E-01 
1.7535~ 0 0  1.5469~ 00 1.6407E on 1.5576E 00 

197 198 199 200 
4005 4006 4007 4008 

6.7447E 00 7.0934E 00 5.2127E 00 0.0000E 00 

6.9571E-01 1.2450E 00 2.33E8E-01 1.39846 00 
2.1611E-01 2.4454E-01 1.7649E-01 3.3686E 00 
1.8296E 00 1.9295E 00 1.8309E 00 1.58726 00 

0.0000E 0 0  0.0000E 00  0.000nE O n  0.0000E 00 

INVPRI M A T R I X  ( 5  BY 362) 
20 1 202 203 204 205 206 207 zaa 209 210 

CODE 4009 4101 4102 420 1 4202 4203 4204 4205 4206 4207 
1 700 2.0643E 00 5.9557E 00 5.9071E 00 0.0000E 00 6.3669E 00 5.3568E 00 6.8644E 00 4.9124E 00 0.0000E 00 0.0000E 00 
2 800 O.OOOOE 00 O.OOOOE 00 O.OOOOE 00 O.OOOOE 00  O.OOOOE 00  O.OOOOE 00  O.OOOOE 00 O . O O O O E  00  O.OOOOE on O.OOOOE 00 
3 3101 1.0202E 00 7.6867E-01 8.37606-01 1.66336 00 1.1618E 00 1.984% 00 1.7464E 00 1.6826E 00 7.6400E-01 5.2899E-01 
4 6801 1.8511E-01 2.1105E-01 2.2942E-01 2.6685E-01 2.1749E-01 2.6125E-01 1.9310E-01 2.0045E-01 2.3983E-01 2.3340E-01 
5 6802 1.6231E-01 1.6097E 00 1.6255E 00 1.1192E 00 1.4801E 00 1.7812E 00 1.9151E 00 1.5884E 00 1.4707E 00 1.7173E 00 

INVPRI M A T R I X  ( 5  BY 362) 
21 1 212 

CODE 4208 4209 
1 700 7.9253E 00 0.0000E 00 

3 3101 3.2677E-01 2.6380E-01 
4 6801 2.2290E-01 2.4335E-01 
5 6802 1.9305E 00 1.2814E 00 

INVPRI M A T R I X  (5 BY 362) 

2 aon O.OOOOE 0 0  O.OOOOE 00 

221 222 
CODE 4601 4602 

1 700 0.0000E 00 4.3719E 00 
2 8 0 0  0.0000E 00 0.0000E 00 
3 3101 2.7966E-01 3.3288E-01 
4 6801 2.1598E-01 2.0404E-01 
5 6802 0.0000E 00 1.6068E 00 

213 
4210 

0.0000E 00 
0 . 0 0 0 0 6  00 
3.9186E-01 
2.6798E-01 
0.0000E 00 

223 
4603 

4.9279E 00 
0.0000E 00 
4.6313E-01 
2.3705E-0 1 
1.4347E 00 

214 
421 1 

4.8381E 00 
0.0000E 00 
3.6803E-01 
2.0888E-01 
1.4529E 00 

224 
4604 

5.3194E 00 
0.0000E 00 
2.9825E-01 
2.6739E-01 
1.7073E 00 

215 
4301 

4.8987E 
0.0000E 
1.6292E 
3.1933E 
1.3617E 

225 
470 1 

5.5196E 
0.0000E 
1.1615E 
2.1535E 
1.3774E 

00  
0 0  
0 0  

-0 1 
00 

0 0  
0 0  
00  

-0 1 
00 

216 
4302 

5.7095E 00 
0.0000E 00 
1.4857E 00 
2.7750E-01 
1.6938E 00 

226 
4702 

0.0000E 00 
0.0000E 00 
3.9684E-01 
2.4037E-01 
0.0000E 00 

217 
4400 

7.6481E 00 
0.0000E 00 
7.4287E-01 
2.4074E-01 
2.4018E 00 

227 
4703 

9.5653E-01 
0.0000E 00 
7.6230E-01 
2.0556E-01 
3.7840E-01 

218 219 220 
450 1 4502 4503 

6.3504E 00 5.3660E 00 0.0000E 00 
0.0000E 0 0  0.0000E 00 0.0000E 00 
9.5671E-01 2.9484E-01 3.3422E-01 
2.8867E-01 2.27lOF-01 2.88056-01 
1.9000E 00 2.1866E O D  3.3553E 00 

228 229 230 
4704 480 1 4802 

5.2849E 00 0.0000E 00 4.2334E 00 

3.4986E-01 1.4829E-01 Z.8066E-01 
2.3756E-01 2.0283E-01 2.2877E-01 

0.0000E 0 0  0.000oE on 0.0000E 00 

1.8603E 00  1.3682E on 1.7005E 00 

m 
W 

INVPRI M A T R I X  ( 5  RY 362) 
231 232 233 234 235 236 237 238 239 24 0 

CODE 4803 4804 4805 4806 4901 4902 4903 4904 4905 4906 
1 700 0.0000E 00 0.0000E 00 0.0000E 00 6.7874E 00 6.6956E 00 7.8560E 00 0.0000E 00 0.0000E 00 6.2725E 00 0.0000E 00 

3 3101 1.2502E-01 7.67876-02 9.3600E-02 6.1578E-01 3.7983E-01 6.3262E-01 1.1771E 00 4.0036E-01 3.1934E-01 2.4980E-01 
4 6801 2.4638E-01 2.1797E-01 1.8796E-01 2.1138E-01 2.3474E-01 3.1217E-01 1.9870E-01 1.6543E-01 2.3684E-01 2.0187E-01 
5 6802  1.6704E 00 1.4717E 00 1.4443E 00 1.6695E 00 1.7097E 00 1.6898E 00 1.4852E 00 1.4484E 00 1.5752E On 1.3381E 00 

z 800 O . O O O O E  0 0  o . o o n o ~  00 O.OOOOE 00  O.OOOOE 00  O.OOOOE 00  O . O O O O E  00 O.OOOOE 00  O.OOOOE 00 O.OOOOE 0 0  O.OOOOE 00 
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l a b l e  4 c o n t i n u e d  

~~ 

I N V P R I  MATRIX (5 BY 362) 
30 1 302 303 304 305 306 307 308 309 310 

CODE 6206 6207 630 1 6302 6303 640 1 6402 6403 6404 6405 

2 800 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.OOOOE 00 0.0000E on 0.0000E 00 
1 700 0.0000E 00 5.9497E 00 0.0000E 00 0.0000E 00 4.9185E 00 4.0841E 00 5.14296 00 2.8644E 00 4.62986 01) 4.1659E 00 

3 3101 2.9977E-01 2.4751E-01 3.0148E-01 2.7042E-01 4.31946 00 2.9125E-01 3.5615E-01 5.38096 00 3.42246 00 4.04166-01 
4 6801 1.7576E-01 2.1575E-01 1.5194E-01 2.66686-01 2.5834E-01 1.8914E-01 1.9222E-01 1.6768E-01 1.9583E-01 1.9253E-01 
5 6802 1.1480E 00 1.5098E 00 3.4353E 00 2.4062E 00 1.6885E 00 1.0584E 00 1.8084E 00 1.1561E 00 1.5716E on 1.61676 00 

I N V P R I  MATRIX (5 BY 362) 
31 1 312 313 314 315 316 317 318 319 320 

CODE 6406 6407 6408 6409 6410 641 1 6412 650 1 6502 6503 
1 700 0.0000E 00 0.0000E 00 4.3544E 00 5.54976 00 5.03106 00 0 . O O O O E  00 3.7463E 00 7.2900E 00 0.00006 00  0.0000E 00 
2 800 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.06006 00 0.00OOE 00 0.0000E 00 0.0000E 00 0.0000E 0 0  0.0000E 00 
3 3101 3.0802E-01 2.2667E-01 3-44926-01 2-42416-01 4.3972E-01 3.1655E 00 6.8119E-01 1.814OE 00 9.4110E-01 1.75206 00 
4 6801 1.9593E-01 2.1395E-01 2.1265E-01 2.9398E-01 1.6756E-01 1.6678E-01 1.9160E-01 2.4830E-01 1.5310E-01 1.5310E-01 
5 6802 0.0000E 00 1.8154E 00 1.5601E 00 1.7411E 00 1.9118E 00 1.5330E 00 1.2270E 00 1.5130E 00 1.5130E 00 1.51306 00 

I N V P R I  MATRIX (5 BY 367) 
32 1 322 323 324 325 326 327 328 329 330 

CODE 6504 6505 6506 6507 6600 6700 6801 6802 6803 690 1 
1 700 6.2100E 00 0.00006 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E O O ( R . 7 j 5 0 ~  p r 1 3 . 7 8 0 0 E  00 3.7800E 00 0.0000E 00 
2 8 0 0  0.0000E 00 0.0000E 00 O.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.00006 O O ( 7 . 0 5 5 O E  Oq)O.OOOOE 0 0  0.OOOOE 00 
3 3101 4.3270E 00 1.4510E 0 0  2.4OOOE-02 6.9900E 00 8.57926-01 2.4337E 00(3.5300F-r~)1~10066 00 2.5614E On 6.171OE-01 
4 6801 1.53106-01 1.5310E-01 1.53106-01 1.5310E-01 1.5310E-01 1.5310E-01 3.5140E-01 1.5310E-01 1.5310E-01 1.5310E-01 
5 6802 1.5130E 00 1.51306 0 0  3.6320E 01 1.5130E 00 1.5130E 0 0  1.5130E 00(4.~OOOE-OO)2.0000E-01 1.5130E 00 1.5130E 00 

I N V P R I  MATRIX (5 BY 362) 
331 332 333 334 335 336 337 338 339 340 

CODE 6902 7001 7002 7003 7004 7005 7101 7102 720 1 7202 
1 700 3.0000E 00 0.0000E 00 0.0000E 00 0.00006 00 0.0000E 00 0.00006 00 0.0000E 00 0.00006 00 0.0000E 00 0.0000E 00 
2 800 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.00006 00 
3 3101 1.1705E 00 2.1985E 00 3.99386 00 1.2918E 00 1.0700E 00 7.05466-01 0.0000E 00 7.4910E-02 1.1665E 00  7.39506-01 
4 6801 1.3290E-01 1.3290E-01 1.3290E-01 1.32906-01 1.3290E-01 1.3290E-01 1.3290E-01 1.32906-01 1.5310E-01 1.32906-01 
5 6802 1.5130E 00 1.5130E 00 1.5130E 00 1.5130E 00 1.5130E 00 1.5130E 00 1.5130E 00 1.5130E 00 1.5130E on 1.5130E 00 

I N V P R I  MATRIX (5 BY 362) 
34 1 342 343 344 345 346 347 340 349 350 

CODE 7203 730 1 7302 7303 7500 760 1 7602 7701 7702 7703 
1 700 0.0000~ 0 0  0.0000~ 0 0  O.OOOOE 0 0  O . O O O O E  0 0  0.0000~ 0 0  0.0000~ 00  O.OOOOE no O.OOOOE 0 0  O.OOOOE 0 0  O . O O O O E  00  
2 800 0.0000E 00 0.0000E 00 0.00006 00 0.0000E 00 0.00OOE 00 0.0000E 00 O-OQOOE 00 0.0000E 00 0.09OOE on 0.0000E 00 
3 3101 2.5413E 00 9.44956-01 1.2044E 00 9.89346-01 4.5590E-01 9.9079E-01 9.5568E-01 1.3208f 00 2.3059E on 1.R199E 00 
4 6801 1.3290E-01 1.3.2906-01 1.3290E-01 1.3290E-01 1.3290E-01 1.3290E-01 1.3290E-01 1.32906-01 1.5310F-01 1.5310E-01 
5 6802 1.5130E 00 1.5130E 00 1.5130E 00 1.5130E 00 1.5130E 00 1.51306 00 1.5130E 00 1.51306 00 1.5130E OF 1.5130E 00 

I N V P R I  MATRIX (5 BY 362) 
35 1 352 353 354 355 356 357 358 359 360 

CODE 7704 7705 7801 7802 7804 7901 7902 7903 8001 8002 
1 700 0.OOOOE 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.00006 00 0.0000E 00 0.0000E 00  0.0000E 00 
2 8 0 0  0.00OOE 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E On 0.0000E 00 
3 3101 1.2076E 00 1.0078E 00 4.7353E-01 3.1878E-01 3.7587E-01 1.4208E 00 3.3344E 00 5.90376-01 0.0000E 00 0.00006 00 
4 6801 1.5310E-01 1.3290E-01 1.6850E-01 0.0000E 00 1.6850E-01 2.6110E-01 0.01)OOE 00 1.6850E-01 0.0000E 0 0  0.0000E 00 
5 6002 1.5130E 00 1.5130E 00 1.5130E 00 1.5130E 00 1.5130E 00 1.5130E 00 0.0000E 00 1.5130E 00 0.0000E 00  0.0000E 00 
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Table 5 .  Direct and t o t a l  energy c o e f f i c i e n t s  ( lo6  Btu/$) f o r  t he  f i v e  energy s e c t o r s .  
parentheses  represent  s a l e s  from primary t o  secondary energy producers ,  which a r e  s e t  equa l  t o  ze ro  in 
computation, a s  discussed i n  Sect ion 1 1 - C .  See Sect ion IV-B f o r  gene ra l  d i scuss ion .  

D i rec t  c o e f f i c i e n t s  i n  

CODE 

1 700 
2 800 
3 3101 
4 6 8 0 1  
5 6802 

1 700 
2 8 0 0  
3 3101 
4 6 8 0 1  
5 6802 

TCINBU 
1 

T CINBP 
1 

PCGOO 8 
1 700 
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

1 

DIRBTU 

I N V B T U  

r OPCGU 

T OPCGP 
1 

PCGT DT 
1 700 
2 800 
3 3101 
4 6801 
5 6802 

GCOBTU 
1 

GDODOL 
1 

1 FOOOL 
1 

1 2 3 4 5 6 7 8 9 1 0  
1 0 1  152 1 0 3  201 202 203 204 205 206 2 07 

0.0 5.7649E-03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2018226-03 
0.0 0.0 0.0 0. d 0 .o 0 .o 0.0 0.0 0.0 0.0 
5.4684E-03 5.7924E-03 3.3146E-03 1 -8564E-02 2.9741E-02 2.3157E-02 1 -0508E-02 1.2514E-02 2.8766E-02 1.6197E-02 
1.5118E-03 8.3489E-04 6.6908E-04 2.0321E-03 5.6312E-04 9.3013E-0+ 100353E-03 7.7398E-04 900785E-04 5.2780E-04 

8.8795E-03 0.0 4.7125E-03 0.0 0.0 0 .o 0 .o 0.0 0.0 0.0 

1.0907E-02 1.9801E-02 9.1905E-03 1 -2581E-02 1.0002E-02 7.5577E-03 8.3242E-03 7.E468E-03 8.24SZE-03 6.5271E-03 
4.3341 E-02 5.2 92 8E-02 4.0432E-02 4.532 9 E-02 5 a 7  264 E 4 2  4.2 93 3 E-02 2 -8694E-02 3.1180E- 02 5 - 3 1  55E-02 3.823 2E -02 
3.3528E-02 3-4722E-02 3.1385E-02 3.3779E-02 4.6083E-02 3.5170E-02 2.0936E-02 2.3406E-02 4.4727E-02 2.4175E-02 
3.9420E-03 4.0809E-03 3.1841E-03 4.5632E-03 3.1094E-03 2.6919E-03 2.7807E-03 2.5884E-03 2.8771E-03 1.4662E-03 
1.1862E- 02 2 0460E-02 1. 0894E-02 1 -357 1E-02 1.3934E-02 9 -8646 E 4  3 9 -14 14E-03 9.2077E- 03 1 m1013E-02 1 5673E-02 

5.0152E-02 6.8490E-02 4.6315E-02 5.3171E-02 6.4035E-02 4 -7700E-02 3.4130E-02 3.6338E-02 5.8415E-02 4.3236E-02 

5.6601E-02 7.5166E-02 5.1524E-02 6. (3636E-02 be9122E-02 5 -2104E-02 3.6670E-02 4.0573E-02 6.3122E-C2 4.5634E-02 

1.6553E-04 2.3535E-03 3.8194E-04 8.7211E-64 1.2286E-03 1.536ZE-04 700241E-04 1.0592E-03 30715OE-04 2.1443E-04 

2.8749E-04 2.3317E-03 7.3691E-04 1.3229E-03 3.1983E-03 4.0390E-0+ 9.9333E-04 1.7651E-03 1.13S2E-03 4.4872E-04 
2.3881 E- 04 1 -9362E-03 5.2820E-04 1 -2626E-03 1.5247 E-03 2.1842€+4 9.3662 E-04 1.3947E-03 501775E-04 1.922 7 ~ - 0 4  
1.628FE-C4 2.2004E-03 4.0962E-04 8.5117E-04 1.5487E-03 1.8143E-04 6.9793E-04 1.1246E-03 4.4921E-04 4.6587E-04 

2.1774E-C4 2.3565E-03 5.5402E-04 1.9496E-03 2.2926E-03 2.8122E-04 8.2237E-04 1.4097E-03 7.6721E-04 4.1771E-04 

2.6014E-04 2.2702E-03 5.7854E-04 1 -0802E-03 2 -1721 E-03 3.1234E-04 8 -5 133E-04 1 -4025E-03 7.5958E-04 4.2645E-04 

6.E473E-01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5.8060E-01 0.0 0.0 0.0 0.0 0 .0 0.0 0.0 0.0 0.0 
5.0470E-01 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 
6.7375E-01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
6.6048E-01 0.0 0.0 0.0 0.0  0.0 0 .o 0.0 0.0 0.0 

2.3994E-04 2.2948E-03 6.12 92E-04 1.1451E-03 2.5659 E-03 3.1837E-34 8 &321E-04 1 -5353.E- 03 8.7411E-04 4.5 81 5E-04 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5.7774E 0 6  3.7086E 0 6  1.7198E 07 3.0932E 36 1.3869E 0 7  1.4905E 06 2.0991E 0 6  3.2854E 0 6  2.2907E 06 1.1380E 06 

1.8950E 05 1.4841E 06 5.1890E 05 8.6550E 05 1.5338E 0 6  2.5380E 05 1.0536E O C  1.6855E 06 5.6290E 05 4.1020E 05 



Table 5 continued 

CODE 

1 7 0 0  
DIRBTU 

2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

1 7 0 0  
2 803 
3 3101 
4 6 8 0 1  
5 6802 

T C I N B U  
1 

T CINBP 
1 

PCGDOB 
1 700 
2 803 
3 3101 
4 6 8 0 1  
5 6802 

T CPCGU 
1 

1 CPCGP 
1 

PCGT OT 
1 7 0 0  
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

I NV BTU 

GODBTU 
1 

GCODOL 
1 

1 FDDOL 
1 

11 1 2  1 3  1 4  1 5  1 6  17 18 19 2 0  
3 00 40 0 5 00 6 0 1  602 700 8 00 900 1000 1101 

0.0 0.0 2.6261E-02 4.9647E-03 3.3450E-03 3.5205E-02 0.0 5.1642E-03 6.9252E-03 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 7.1415E-02 0.0 0.0 0.0 
1.5386E-03 4.2574E-C3 1.2825E-02 5.3607E-03 5 -0067 € 4 3  6.9 169E-D 3 2.7186E-03 108281E-02 1.7522E-C2 6.0062E-03 
103026E-05 6.4509E-05 5o9347E-03 1 -0670E-02 6.1652E-03 5.3019E-03 1.6946E-03 5.0846E-03 8.1418E-03 3.8606E-04 
7.7163E-06 3.9338E-05 1.2989E-02 1 -4161E-02 9.8760E-03 3.3963E-04 8.8188E-03 1.3549E-02 9.8283E-02 7.4349E-04 

6.5718E-03 102311E-02 4.6813E-02 4o6840E-02 2.6622E-02 6.3777E-02 7.2129E-03 2 -6S78E-02 3.2002E-02 1.8668E-02 

1.4910E-02 2.6078E-02 3.1065E-02 1 -9517E-02 1.6803 € 4 2  l.7489E-02 1.1455E-02 3.3t50E-02 3.3010E-02 2.2683E-02 
1.8148E-03 206225E-03 7.9434E-03 106783E-02 9.3875E-03 8.9226E-03 2.8096E-03 706606E-03 1.0438E-02 3.8006E-03 
7.2657E-03 1.1224E-02 2.5785E-02 4.2813E-02 2.5882E-02 1.3217E-02 1.58t9E-02 3.1127E-02 1.2100E-01 1.8552E-02 

2.C428E-02 4.5157E-CZ 9.2846E-02 9.041 9E-02 5-8200E-02 8.4697E-02 100355E-01 801688E-02 1.7108E-01 5.4010E-02 

2.9397E-02 4.9448E-02 1.0584E-01 1.1788E-01 7.3558E-02 9.9294E-02 1 . 0 8 5 5 6 0 1  904221E-02 1.8816E-01 6.0227E-02 

1.791 1 E-04 9.3669E-0 6 2.7070E-04-1 05 O4E-05 5 1598 € 4 4  2.655 1 6 0 3  1.5771E-05 506393E-05 2 e2529E-0(, 4.0441E-02 
2.1615E-04 9.8721E-06 1.1450E-04-4.9909E-06 2.9220E-04 4.5842E-04 7.5483E-05 4.7784E-05 3.8500E-04 3.1048E-02 
2.29 59 E-C4 1.12lOE-05 1.0149E-04-2.4727E-Q6 1.8399 E 4 4  4.1 135 € 4 4  1.4150E-05 3.9741E-05 103129E-04 207762E-02 
109743E-04 7.5647E-06 1.8335E-04-105023E-05 7.2627E-04 1.4827E-03 2.4521E-OS 6.3920E-05 2.9333E-04 302865E-02 
1.7917E-04 7.7267E-06 1.3491E-04-8.6867E-06 4.5387E-04 4.9784E-04 3.1394E-05 5.8870E-05 7.7070E-04 3.6363E-02 

2.1742E-02 3.557lE-02 5.4285E-02 6.1013E-02 4.133lE-02 3.0188E-02 9 . 9 6 6 0 6 0 2  6.2668E-02 104993E-01 3.9290E-02 

2.07 33E-C4 9.9551E-06 1.5291E-04-5.4115E-06 3.0597 E-04 9.9175 € 4 4  6.71i lE-05 4.8383E-05 3.4834E- 04 3.3 t43E-02 

2.468tE-04 5.7909E-05 1.9879E-04 4.2331E-05 3.8702E-04 1.0539E-03 1.08ME-04 9.6706E-05 3.7770E-04 3.2316E-02 

0.0 0.0 0. 0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 
0.0 0.0 0. 0 0.0 0 .o 0 .o 0.0 0 .o 0.0 0.0 
3 .0  0.0 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 
0.0 0.0 0. 0 0.0 0 .o 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 1.2486E 07 3.4230E 0 7  0.0 0.0 0.0 

1o7510E 0 6  1.7719E 0 6  104294E 0 6  6.9720E 05 8.2520E 05 2.6368E 0 6  1 o 2 2 t 5 E  C7 2.0241E 06 6.9640E 05  2.7W9E 07 

3.4030E C5 9.5000E 03 7.22OOE 04-2.8000E 03 2.4200E 05 5.198OE 0 5  2.7300E 0 4  i.61OOE 0 4  8.7900E 04 2.7049E 07 



T a b l e  5 continued 

CODE 

1 7 0 0  
2 800 
3 3101 
4 6801 
5 6802 

1 700 
2 800 
3 3101 
4 6 8 0 1  
5 6802 

T C I N B U  
1 

T C I N B P  
1 

PCGOO B 
1 700 
2 803 
3 3131 
4 6 8 0 1  
5 6802 

T CPCGU 
1 

T CPCGP 
1 

PCGT@T 
1 700 
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

C I R 8 T U  

I N V B T U  

GCOBTU 
1 

GDODOL 
1 

T FDOOL 
1 

21 22 23 2 4  25  26 27 28 29 3 0  
1102 1103 11 04 1135 1 2 0 1  1232 1 3 0 1  1302 1303 1 3 0 4  

0.0 0.0 0.0 0.0 0.0 0.0 7.4G ?3E- 0 4  6.0230E- 03 1.8038E- 03 0.0 
0.0 0.0 0.0 0. a 3 .o 0 .o 0 .o 0.0 0.0 0.0 
5.87 83 E- 03 5.8873E - 03 2.6241E-02 8.11 5 1 E -03 6.5867 E-03 2 -4  15 1 E-02 6.7707 E-04 7.3904E- 0 4  4.3289E-04 4.9906E -54 
3.5259E-04 2.0035E-04 1.4792E-04 2.OJ16E-04 4.4465E-04 4.6267E-34 8.7809E-04 1.8269E-03 8.7846E-04 1.1564E-03 
6 8372E-04 3.8S14E-04 3.5949E-04 3 8854E-04 8.6634E-04 8 -9343E-04 9.1462E-04 t .2383E- 0 4  1.2322E- 04 2.2344E-04 

2.2781E-02 2.9752E-02 2.8097E-02 2.4645E-02 1 -4551E-02 1.2932E-02 1.1969E-02 3.5064E-02 4.1149E-02 1.3318E-02 

2.2987E-02 2.4174E-02 5.0658E-02 205260E-02 2.7964E-02 4.35OOE-02 801956E-03 1.2020E-02 1.7986E-02 904831E-03 
4.0842E-03 4.2108E-03 3.6112E-03 3.4416E-03 3.3859E-03 2-6313E-03 3 . 7 8 2 9 6 0 3  7.4059E-03 9.0822E-03 4.2038E-03 
2.00 43 E- 02 1 1 66 3E -02 

509689E-C2 6.8t45E-02 9.2599E-02 6.5636E-02 5.1785E-02 0.281ZE-02 2.542BE-CZ 5.7719E-02 7.5329E-C2 2.9319E-02 

6 -6371 E-C2 7.5 5346-02 9.85 07E-02 7 1266E-02 5 -7324E-02 t -7 117 E-3 2 3 -16 17E-02 6.9835E- 0 2  9.01 88E- 02 3.6 1 9 7 E  -02 

3.2048E- 02 1 - 7 0 8  3E-02 1 561 9E-02 1 -341 2E-02 1 7597 E-04 4 -9433E-03 3 - 8  173 E-03 9. E991E- 0 4  1 4244E- C 3  1.6 53 BE-04 
2.11 16 E- 02 9.061 8E - 03 1.3840E- 02 8.845 7E -03 1.7 977 E - O C  7.336 1 E -3 3 2 e 0  231E-03 3 -1 252E- 0 4  5.5070E- 04 9.4492E -05 
1 8270 E-02 708417E-03 1.59 1 OE-02 7 766 6 E-03 1 9 106 E-04 9 03945 E-O 3 1 -47 68 E-03 1.9 17 1E- 0 4  3 5 1  74E- 04 6 8 141E-05 
2.2934E-C2 9.6506E-03 8.0133E-03 7.4762E-03 1.6345E-04 4.3150E-03 4.8100E-J3 8.3458E-04 1.2549E-03 2.1342E-04 
2.5511E-02 1.0901E-02 1.0598E-02 9.5235E-03 1.6504E-04 4.4341E-03 2.823tE-03 4.9313E-04 8.4974E-04 1.3421E-04 Q\ 

a 

4.11 50E- 02 4.3267E-02 6.8253E-02 4.4566E-02 4 -0751 € 4 2  5.2614E-02 1.7389E-02 3.0348E- 02 4.3615E-02 2.0368E-02 

2 a 098 5E - 02 2.1 0 7 OE - 02 2 01 5 4 E-0 2 1.508 3 E-0 2 1 -2 82 1 E -0 2 9 78 46E-0 3 1.9 3 05E- 0 2 2.7 132E- 02 

2.4174E-02 1.1 397E-02 1.5091E-02 1 0386E-02 1.8063 E-04 7.0264E-03 2.2180E-03 4.5102E-04 7.2630E-C4 1.0234E-04 

2.3162E-02 1.0823E-02 1.3814E-02 9.728QE-Ct3 202043E-04 6.4876E-03 2.4549E-03 502314E-04 600260E-04 105e65E-04 

0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0 . 0  0 .o 0 .o 0 .o 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 . 0  0 .o 0 .o 0 .o 0.0 0.0 

0.0 0.0  0.0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 

1.7565E 0 7  7.1690E 06 6.9410E 06 6.7950E 06 6.6150E 0 6  1.3179E 07 4.1978E 06 5.6530E 05 5.0350E C5 2.2800E 05 

1.7565E 0 7  7.1690E 0 6  6.941OE C6 6.7953E 06 1.5100E 05 407728E 3 6  3.9823E O t  3.5250E 05 4.3220E C5 1.5880E 05 



Table  5 c o n t i n u e d  

~- - _ _  - - -  -~ 

3 1  3 2  33 3 4  3 5  36 37 38 3 9  4 0  
1305 1 3 0 t  13 07 1401 1402 1403 11.04 1435 1406 1 4 0 7  

5.332lE-03 7.4443E-03 2.8156E-03 1 . l lO4E-03 5.1657E-03 2.2975E-03 1.2829E-02 4.9082E-04 1.1920E-03 2.0298E-04 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
4.t446E-04 4.3180E-04 8.1502E-04 1.2235E-03 3.2410E-03 2.9486E-03 2.3145E-03 2.9852E-03 4.4126E-C3 3.7297E-04 
1.71 69E-03 1 8 124E-03 3.275lE-03 5 .O28ZE-O4 7 a5047 E 4 4  7.1370E-04 7.9047E-04 1 -8504E-03 9.876%-04 3.8395E-04 
8.1332E-03 5.6E27E-03 3.2536E-03 2.2163E-03 9.0292E-03 3.0741 E-03 7.8097E-03 1.C322E-03 2.9627E-03 8.4493E-04 

2.5221E-02 2.3855E-02 2.8506E-02 1.2913E-02 2 . 0 3 0 4 E 4 2  1.6242E-02 3.1725E-02 1.7785E-02 1.4602E-02 1.4735E-02 
3 1541 E-02 4.3658E-02 2.9304E-02 4 e 1  842E-02 5 - 4  183E-02 4.3 385E-02 4.85 61E-02 3.8467E-02 402934E-02 2.61 54E-02 
1 1904 E-02 1.4 15 5E-02 1 1693E-02 2 931 8E-02 3.238 2E-02 2 -8 288E-02 2.70 15 E-02 i .3563E- 02 2 -8746E- 02 1 -6002E-02 
4.5230E-03 5.6207E-03 7.1922E-03 3.5319E-03 4.6496E-03 4.4328E-03 4.4675E-03 4.9103E-03 4.2470E-03 2.5'384E-03 
2.0460E-02 2.7130E-02 1.8750E-02 1 -4412E-32 2 -4076E-02 1.7016E-02 2.3575E-02 1.0502E-02 106018E-02 1.0953E-02 

5.2064E-02 6.1678E-02 5.0340E-02 5.1086E-32 6.9658 E-02 5.5023E-02 7 . 5 6 4 5 6 0 2  5.1151E-02 5.3125E-02 3.8189E-02 

5.94636-02 7.0873E-02 6.21 06E-02 5.6d64E-02 7.7261.E-02 6.2275E-02 802954E-02 5-9185E-02 6.0073E-02 4.2440E-02 

3.2925E-04 1.7510E-04 8.41 99E-04 1 -4914E-02 1.2030E-03 1.0050E-03 1.5344E-03 1.6E53E-03 6.2716E-03 4.2567E-04 
1.5019E-04 2.5036E-04 3.1573E-04 1.7627E-02 l ~ l l l O E - 0 3  9.7924E-04 8.5674E-04 1.3297E-03 6.726%-03 2.7559E-OC 
8.7798E-05 1.2573E-04 1.91 79E-04 1.9130E-02 1.0843 € 4 3  9.8835E-34 7 .38 i lE-04  1 - 2 t 1 5 E - 0 3  6.9755E-C3 2.6117E-04 
2.3569E- 0 4  3.5 27 3E-04 8.4798E-04 1 -6282E-02 1 -0997 E 4 3  1.0949 E-0 3 8 - 6 2  50 E-04 1 -8574E- C3 7.2812E-03 2.9963E-34 
2.4166E-04 3.8592E-04 5.0108E-04 1.5360E-J2 1.2907E-03 9.5265E-04 1.0317E-03 1.4148E-03 6.2248E-03 2.862%-04 

CODE 

1 700 
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

1 700 
2 803 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

T CINBU 
1 

t CINBP 

O I R B ~ U  

xwetu 

A 
PCGOOB 

1 700 
2 803 
3 3101 
4 6 8 0 1  
5 6802 

T CPCGU 
1 1 -9342E-04 2.7521E-04 4.0821E-04 1 -6978E-02 1 -1894E-03 9.7275 E 4 4  1.0594E-01 1.3715E-03 6.5217E-03 3.1 768E-04 

1 2.3898E-C4 302134E-04 4. 8739E-04 1.6300E-02 1.1828E-03 9.9676E-04 1.04t5E-G3 1.4185E-03 t.39S5E-03 3.5211E-04 

1 700 0.0 0 .o 0.0 0.0 0 .o 0 .o 0 .a 0.0 0.0 0.0 
2 800 0.0 0.0 0.0 0.0 0.0 0.0 G o 0  0.0 0.0 0.0 
3 3 1 0 1  0.0 0.0 0.0 0.0 0.0 0 .o 0 .o 0 .o 0.0 0.0 
4 6 8 0 1  0.0 0.0 0.0 0. 0 0.0 0.0 u .O 0 .o 0.0 0.0 
5 6802 9.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

T OPCGP 

PCGt OT 

U 
0 

GCOBTU 

GOOOOL 

T FDOOL 

1 0.0 0 .o 0.0 0 .0  0 .o 0.9 0.0 00 0 0.0 0.0 

1 1.8270E C 5  2.1310E 05 4.2470E 05 1.8526E 07 1.153SE 0 6  1.2171E 0 6  1.29C2E C6 1.3041E 0 6  7.4325E 06 4.3140E 05 

1 1.6300E C5 1.9t30E 0 5  306880E 05 1.4420E 07 7.3980E 05 7.726i)E 0 5  6.0390E 05 1.1832E Ot 5.3t28E G6 3.6C70E 05 



CODE 

1 7 0 3  
2 800 
3 3 1 0 1  
4 6801  
5 C 8 0 2  

1 7 0 0  
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6 8 0 2  

T C I N B U  
1 

T C I N B P  
1 

PCGDO 8 
1 7 0 0  
2 800 
3 3101  
4 6 8 0 1  
5 6802  

T OPCGU 
1 

T OPCGP 
1 

PCGT 01 
1 7 0 0  
2 800 
3 3101  
4 6 8 0 1  
5 6 8 0 2  

D IReTU 

INVBTU 

GOO8TU 
1 

GCODOL 
1 

T FDDOL 
1 

41  42 4 3  4 4  45 46  47 48 4 9  5 0  
1408 1409  1 4 1 0  141 1 1412 1413  14  14  1415 1 4 1 6  1 4 1 7  

5.9 04 8E-02 7.0722E-03 2.2860E-03 9.4823E-04 8.2691E-34 0.0 1.7604E-04 105615E-03  4.2795E-04 0.0 
0.0 0.0 0.0 0.0 i) .O 0.0 0 .o 0.0 0.0 0.0 
5 . 1 2 5 1 ~ - 0 3  3 . 2 6 4 5 ~ - 0 3  2 . 5 0 8 9 ~ - ~  3 . 5 0 4 4 ~ 4 4  3 . 8 3 1 2 ~ - 0 4  5 . 4 8 0 0 ~ - 0 3  8 . 5 6 4 7 ~ - ~ 4  1 . 4 e 7 2 ~ - 0 3  4 . 4 4 3 8 ~ - 0 4  i . 9 3 4 6 ~ - 0 3  
5.4133E-04 5.8255E-04 8.5220E-04 5.7414E-04 7 e5495E-04 106454E-03 1 .320 lE-03  8 0 3 3 7 4 E - 0 4  6.5607E-04 9.6617E-04 
3.1403E-C3 6.0888E-03 1.3204E-02 1.8673E-03 5 0 7 5 3 6 E - 0 4  5.4523E-03 1.3564E-03 3.4662E-03 2.3106E-03 1 .317 lE-02  

2.6583E-C2 2.5065E-02 1.4757E-02 2.0e71E-02 1 .1503E-02  1.9917E-02 1.5879E-02 1.8378E-02 1.1157E-02 7.2232E-02 
4.2288E-02 4.4937E-02 4.6490E-02 4.9546E-02 2 -7  155 E-02 4.5333E-3 2 4 -58 28E-02 5.1587E-02 5.1 133E-02 4.8476E-02 
2.3195E-02 2.2900E-02 1.8493E-02 2.3172E-02 1.7452E-02 2.4901E-02 3.2559E-02 3 . i 6 0 l E - 0 2  3.8319E-02 2.5929E-02 
3 . t059E-03  3.7t30E-03 3.7584E-03 4.5066E-03 2.9517 E-03 5 .8137E-03  4.1208E-03 4 .62386-03  3.5548E-03 2.9166E-03 
2.1015E-02 2.3912E-02 2.9623E-02 208118E-02 1.0569E-02 212616E-02  1 -5407E-02 2.111SE-02 105263E-02 2.4101E-02 

6.5125E-02 6.6093E-02 5.7342E-02 6.5735E-02 3.5591E-02 5.9177E-02 5.7426E-02 6.5161E-02 5.8598E-02 1.1768E-01 

7.1024E-02 7.2250E-02 6.3491E-02 7.3108E-02 4 -0420 € 4 2  6 -8688 E-02 6 -4168E-02 7 -2726E- 02  6.4414F- 02 1 -2245E-01 

1.9925E-03 4.SC67E-03 3.0504E-04 9.5551E-04 3.3063E-04 2 . 2 6 0 4 E 4 3  1 .8685E-03  8.7681E-04 2.8488E-C4 1.83966-04 
1.1562E-03 3.248oE-03 3.5054E-04 8.2750E-01 2.8471E-04 1.8754E-03 109671E-03  8.5776E-04 4.7623E-04 4.5035E-05 
0.8227E-04 2 -5 t37E-03  2.1598E-04 5 9 9 4 3 6 0 4  2 e 8  342E-04 1 - 5 9 6 7 E - 0 3  2016'47E-03 8o7875E-04 5.5277E-04 3.731 OE-05 
1.0789E-03 2.9764E-03 3.1012E-04 8.2356E-04 3.3867E-04 2 .6338E-03  1.9357E-03 8.8057E-04 306230E-04 209651E-05 
1.4252E-03 4 . 2 8 7 4 - 0 3  5.5404E-04 1.1648E-03 2.7487E-04 2.3018E-03 1.6404E-03 9.1164E-04 3.5259E-04 5.5537E-05 

1.4167E-03 3 -7973E-03 3 . 4 1  86E-04 8 .6643E-04  2 -9  186E-04 1.8977 E d 3  1.94 14E-03 8.5358E-04 4.3281E-04 8.8627E-05 

1.3752E-03 3.6134E-03 3.7392E-04 8.7715E-34 3.3411E-04 1.9508E-03 1.9147E-03 9.0640E-04 4.5729E-04 1.27556-04 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0 .0  0.0 0 .o 0 .o 0 .o 0.0 0.0 
0.0 0.0 0.0 0 .0  0.0 0 .o 0 .o 0 .o 0.0 0.0 
J.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .o 0 .o 0 .o 0.0 0.0 0 .0  

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1.20C5E C6 2.9080E Ot 4.7370E 05 7.6330E 05 3.889DE 05  1.6865E 0 6  3.3171E 0 6  4.4479E 0 6  4.2210E 05 6.7810E 05 

9.3590E 0 5  2.4741E O t  2.5810E 05 5.7170E 05 3.5890E 05 1 .417 lE  0 6  1.4653E O t  5.S570E 05  3.1880E C5 3.1800E 04 

U 
P 



Table 5 continued 

-~ - - - - _ _ _ _ _ ~  _ -  - _ _ _ ~ ~  _...____ 

51 52 53 5 4  5 5  56 57 58 59 6 0  
1418  1419  142 0 1421  1422 1423  1 4 2 4  142 5 1 4 2 6  1 4 2 7  

1.9249E-04 1.4348E-02 2.4088E-03 4.5261E-03 1.5391E-04 010 0.0 7.7574E-03 1.2613E-03 1 -0873E-02 
0.0 0 .0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5.1207E-03 5.4247E-03 2.2521E-03 3.2018E-03 4.1327E-03 2.1553E-03 6.8317E-04 1.83736-03 2.9854E-04 1.0925E-02 
6- 69 56 E-04 2.7 21 5E-04 9.8526E-04 5.341 5E-04 5 -978 1 E-04 2.225 2 E-04 4.3174E-03 1 -3762E- 0 3  1.61 OOE- 03 1 5 12 5E-03 
4.3655E-03 2.0363E-02 1.6985E-03 3.27486-03 1 e5253E-03 3,0716E-04 8.8458E-03 6.8012E-03 t .2556E-03  1.6453E-02 

l i 2 4 7 0 E - 0 2  2.544lE-02 1.9884E-02 1-5879E-02 1.5442E-02 1r4850E-02  2.16StE-02 1.9239E-02 1.3002E-02 2.8762E-02 
3.5951E-02 5.3121E-02 3.3034E-02 2 -5827E-02 3 .7804E-02  3,5397E-02 6.2171E-02 6 .1241E-02  4.1746E-02 7.0t98E-02 
2.0920E-02 2.0790E-02 1.7978E-02 1 -3132E-02 1 .8935E-02  118262E-02  3.4231E-02 4.4686E-02 2.6132E-02 3.5618E-02 

1.6419E-02 3.4733E-02 1.6144E-02 1.3840E-02 2.0338E-02 1.8919E-02 3.06 10E-02 1.5552E-02 1.7571E-02 3.7158E-02 

4.5336E-02 7.7317E-02 4.9454E-02 3.930JE-92 4.9933E-02 4 0 8 4 3 5 E 4 2  7.42186-02 7.5948E-02 5.C654E-02 9.4651E-02 

2 .9693E-03  1.4873E-03 3.3348E-03 2.3165E-03 3.1889E-03 2.7071E-03 9.2865E-03 4.3621E-03 3.941tE-03 4.6293E-03 

5.0194E-02 7.9450E-02 5.4909E-02 4.3090E-02 5.5150E-02 5.2864E-02 8.9414E-02 8.3085E-02 5.7102E-02 1.0222E-01 

5 .61 t3E-03  2.OC27E-03 2. 926lE-03 7.0945E-03 2 e5354E-03 312 100 € 4 4  1.10 5 lE -04  3 m2805E-04- 3.540CE-06 3.1375E-O+ 
5.9064E-03 1.5253E-03 1.7736E-03 4.2091E-03 2.2641E-03 2rd699E-04 1.1551E-04 3.8090E-04-4.1466E-06 2.8130E-04 
5.3235E-03 9.2462E-04 1.495lE-03 3.3148E-03 1 .7565E-03  2.2303E-04 9 . 8 5 1 l E - 0 5  4.3048E-04-4.0202E-06 2-1951E-04 
5.3379E-03 4.6736E-04 1.9593E-03 4.1313E-03 2.09006-03 2.3358E-04 1.8886E-04 2.9689E-004442839E-06 2.0157E-04 
6.6908E-03 2.4738E-03 2.1459E-03 5.5947E-03 3.0214E-03 3 r 7 0 0 1 E - 3 4  1.4107E-04 3.0163E-04-4.3291E-06 3.6673E-04 

5.8893E-03 107S88E-03 2.0968E-03 5.0847E-03 2.3670E-03 3.0377E-04 1.04S9E-04 3.7537E-04-3.9477E-06 3.OC85E-04 

5.65 33E- 0 3  1 e t  379E-03 2.05 03E-03 4.8373E -03 2 -29  53 E-03 3.3 324E-04  1 58 336-04 4 e 0  122E- 04 4.4715E- 05  3.2 737E -04 

0.0 0.0 0.0 0.0 0.0 0 I O  0 .o 0 .o 0.0 0. 0 
0.0 0.0 0. 0 0.0 0 .o 0 ri)  0 .o 0 .o 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 
0.0 0.0 0. 0 0 . 0  0.0 0.0 0.0 0.0 0.0 0.0 

CODE 

1 7 0 0  
2 8 0 0  
3 3101 
4 6 8 0 1  
5 6 8 0 2  

1 7 0 0  
2 8 0 3  
3 3101  
4 6831  
5 6802  

T OINBU 
1 

T C I N B P  
1 

PCGDO @ 
1 7 0 0  
2 800  
3 3101  
4 6801  
5 6 8 0 2  

T OPCGU 
1 

T OPCGP 
1 

PCGT 01 
1 7 0 0  
2 8 0 0  
3 3101  
4 6 8 0 1  
5 6 8 0 2  

D I R B T U  

I W B T U  

GDOBTU 
1 

GDOOOL 
1 

T FODOL 
1 

0.0 0.0 0. 0 0.0 0.0 0 .J 0.0 0.0 0.0 0.0 

6.0761E 0 0  3.2500E 06 2.2724E 06 6.8247E 06 2.2448E 06  8.7990E 0 5  5.6950E 0 5  1.4706E 06 3.2640E 05 7.27606 05 

5.C237E C6 5.829CE 05  1.8378E 06 5.5785E 06  2.0501E 06  2.6990E 0 5  6.3600E 0 4  i . 1290E CS-3.4000E 03 1.3t2OE 05 



T a b l e  5 c o n t i n u e d  

CODE 

1 7 0 0  
2 800 
3 3 1 3 1  
C 6 8 0 1  
5 6802 

1 700 
2 8 0 3  
3 3101 
4 6801 
5 6802 

1 

1 

1 700 
2 8 0 3  
3 3 1 3 1  
4 6 8 0 1  
5 6802 

1 CPCGU 
1 

T OPCGF 

OIRBTU 

I NV 8TU 

T G I N B U  

r CINBP 

PCGDC B 

1 

I 700 
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

PCGT OT 

GOOBTU 
1 

GOODOL 
1 

T FCOOL 
1 

6 1  62 63 6 4  65  6 6  67 68 69  70 
1428 1429 1 4 3 0  1431 1432 1 5 0 1  1502 1 6 0 1  1602 1603 

0.0 5.9986E-03 0.0 2.21 77E-03 2 776 1 E-0 3 1 -2 07 2E-03 9 27 30 E-04 5 7C67E- 03 7.55 79E- 04 1 8299E -03 
0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0 .o 0.0 0.0 
4.2261E-04 6.2552E-03 3.0307E-03 5.6438E-04 1.9448E-03 2 .2562644 8.4450E-04 4.7?07E-03 3.658OE-04 1.8204E-03 

1.Bi62E-C3 8.t377E-03 0.0 2.8269E-03 4.9105E-03 2.5523E-04 2.0138E-04 3.2614E-03 1.3193E-03 1.1412E-03 

8.1099E-C3 2.8310E-02 4.3211E-02 1 eS580E-02 1.7122E-02 7.8600E-03 7.4327E-03 3.t305E-02 2.7453E-02 3.1571E-02 
1.5343E-02 6.2589E-02 3.8163E-02 3 -7942E-02 3.9506E-02 1.5949E-02 3.3376E-02 4.9757E-02 3.6357E-02 4.5955E-02 

1.4853E-03 5.5424E-03 2.1992E-02 4.4365E-03 3.3669E-03 1.7256E-03 2.2465E-03 6.5311E-03 6.3495E-03 9.0899E-03 
7.7695E-03 2.9693E-02 2.3104E-02 1.7525E-02 2.1103E-02 6.2357E-03 7.8944E-03 2.5577E-02 2.0571E-02 2.3863E-02 

2.19lOE-02 8.5141E-02 5.8529E-02 5.2913E-02 5.3190E-02 2.2015E-02 3.d475E-02 7.7199E-02 5.7215E-02 6.8C83E-02 

2.4340E-02 9.4209E-02 9.4507E-02 6.0171E-02 5.8698E-02 2.4838E-02 4.2151E-02 9.1156E-02 6.76C2E-02 802955E-02 

1 - 0 0  16 E- 03 1.7 C 3 3E- 0 3  1.33 24E- 04 3.023 3 E-04 2 -44  05 E-03 3.1995 E-0 3 2.33 29 E- 04 2.541 3E- 03 8 .2 232E- 05 1 2 51 6E -04 
6.9124E-04 1.4220E-03 4.2923E-05 2.1371E-04 2.0571E-03 2.3680E-03 3.8213E-04 1.2755E-03 3.9725E-05 6.6456E-05 
5.7489E-04 1.2COOE-03 2.8353E-05 1.9068E-04 1.5889E-03 2.3875E-03 4.8182E-04 1.C419E-03 2.9090E-OS 5.3945E-05 
7.3224E-C4 1.3780E-03 2.7068E-04 2.7345E-04 1.9156E-03 2.8333E-03 2.8146E-04 2.3837E-03 7.5918E-05 1.4385E-04 
8.682lE-04 1.6734E-03 6.4457E-05 2.4484E-04 2.7215E-03 2.2966E-03 2.2419E-04 1.6198E-03 5.5751E-05 8.5595E-05 

7.7936E-04 1.5299E-03 4.2014E-05 2 -3296E-04 2.1896E-03 2.5639 E 4 3  3.4984E-04 1 -5149E-03 4.8031E-05 7.4556E-05 

7.9297E-04 1.5036E-03 1.1303E-04 2.7681E-04 2.1251E-03 2.5392E-03 3.7773E-C4 1.5967E-03 9.7668E-05 1.2753E-04 

0.0 0.0 c. 0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 
0.0 0.0 0. 0 0 . 3  3 .o 0 .o 0 .a 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .o 0 .o 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .o 0 .o 0 .o 0.0 0.0 0.0 

3.3044E-04 1.0146E- 03 1. 8437E-02 1.245 5E-03 6.274 1 E-04 2.1536 E-04 1.6437 6 0 4  2 -6685E- 03 1.3057E- 03 3.7CtlE-03 

8. 2 3 8 8 ~ 4 ~ 3  3 .5e07~-02 i .6276~-02 2 .i 8 5 7 ~ - 0 2  1.973 i ~ - 0 2  1.338 1 E-02 2.7 1 7 1 ~ - 0 2  2 - 6 3 4 4 ~ -  02 1 . 7 1 5 0 ~ -  02 2.4085~ -02 

0.0 0.0 0. 0 0.0 0 .o 0 .o 0.0 0.0 0.0 0.0 

1.8248E 06 1.4C17E 06 1.1670E 05 2.2980E 05 2.1754E 0 6  5.2626E 36 2.1676E 06 1.C484E 07 3.7410E 05 2.3184E 06 

1 . 5 4 i l E  06 7.7770E 0 5  3.8500E 04 1.9280E 05 1.7797E 06 5.0826E 5 6  3.919OE 0 5  8.7400E 05 3.7400E C4 4095COE 04 



Table 5 cont inued 

CODE 

1 7 0 0  
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

1 7 0 0  
2 800 
3 3101 
4 6 8 0 1  
5 6802 

1 C I N B U  
1 

1 C I N B P  

O I R B T U  

INVBTU 

L 

PCGOOB 
1 700 
2 009 
3 3 1 0 1  
4 6 8 0 1  
5 6 8 0 2  

1 

1 

1 7 0 0  
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

T CPCGU 

T OPCGP 

PCGTOT 

GOOBTU 
1 

GOOOOL 
1 

1 FDDOL 
1 

7 1  72 73 7 4  75 76 77 78 79 80 
1604 1701 1702 1703 1704 1705 1706 1707 1708 1 7 0 9  

9.4279E-03 3.283OE-C3 2.4459E-03 0.0 
0.0 0.0 0.0 0.0 
5.2868E-04 2.5503E-04 3.7103E-04 4.5641E-04 
3.1654E- 03 8 1807E-04 1.6927E-03 1 151 7 € 4 3  
1.4211E-03 3.0796E-03 3.7123E-03 0.0 

3.7353E-02 2.8369E-02 1.7976E-02 2.3917E-02 
4.2987E-02 4.6157E-02 3.3762E-02 2.813 3E-02 
2.1270E-CZ 2.2028E-02 1.8634E-02 1 e4338E-02 
9.3712E- 03 7.0583E- 03 4.8839E-03 4 731 6E-03 
2.3434E-02 2 5 E41E-02 1.61 06E-02 1 -491 5 E-02 

5.2400E-03 
0.0 
3.9864E-01 
1.3388 € 4 3  
2.1442 E-03 

1.6 175 E-02 
2 -4297 € 4 2  
1.3546 E-02 
3 .E939 E-03 
1.1683E-02 

0 .o 2.4291E-03 5.t267E-04 0.0 3.4238E-03 
0.0 0.0 0.0 0.0 0.0 
3 e5313E-04 7 -9 129E-03 3.5c5 1E- 04 2.2458E- C4 2 -1 483E-03 
2 1 0 04 E -0 3 3 0855 E- 0 3  8.4654E- 04 2 0 834E -03 
0.3 3.0542E-03 103592E-03 1.7653E-03 1.4287E-03 

1 20 37 E-0 3 

9.6259 E - O  3 3 -19 29E-02 5.5800E-02 1.1256E-02 1.741 1E-02 
2.1456E-02 5 -5297E-02 6.4932E-02 3.1121E-02 2.9717E-02 
1.5316 € 4 2  3 -0679 E-02 2.8603E-02 2.066%-02 1 a7673E-02 
3.8945E-03 7.7430E-03 1 -0594E-02 3e5569E-03 4.8249E-03 
7.3244E-03 2.7182E-02 3.9127E-02 1 e1882E-02 1.3362E-02 

7.06C6E-02 6.7793E-02 4.6665E-02 4 -713 ZE-02 3 -6427E-02 2 -7036E-02 7 -918 iE-02 1 .CS73E-01 3.8682E-02 4.2116E-02 

8.5937E-02 7.9340E-02 5.4655E-02 5.4873E-02 4.2798E-02 3.3407E-02 9.1850E-02 1.2706E-01 4.45ClE-02 5.OC09E-02 

8.t158E-05 5.3131E-03 8.7679E-05 2.9308E-05 2.9795E-06 2.3899E-06 5.2422.E-05 1.9217E-05 3.7322E-05 1.6812E-05 
3.6168 E-05 1 -3444E-03 6.0067E-05 1 2574E-05 1.6326 E-06 1.943 1 E-36 3.31 17E-05 8.1560E-06 3.7640E-05 1.0505E-05 
2.7718E-05 9.9377E-04 5.1348E-05 9.9265E-06 1.4097E-06 2.1484E-06 2.8458E-05 5.5C53E-06 3.8712E-05 9.676oE-06 
8.6282E-05 2.2497E-03 9.5087E-05 2.31b4E-05 2.8632E-06 3.8596E-04 5.0746E-05 1.4563E-05 4.7076E-05 1.8664E-05 
4.8905E-05 1.8669E-03 7.1076E-05 1.6536E-05 1.9467E-06 1.6453E-06 4.0379E-05 1.2192E-05 3.5647E-05 1.1716E-05 

4.5008E-05 1.5238E-03 6.4047E-05 1 e6296E-05 1.8855E-06 1.8415E-06 3.6743E-05 1.0688E-05 3.6383E-05 1.1412E-05 

9.6171E-05 1.550ZE-03 1.1340E-04 6.4931E-05 5.0463E-05 5.0530E-05 8.5352E-C5 5.9232E-05 8.4657E-05 600284E-05 

0.0 0.0 0 . 0  0.0 0.0 0.0 0 .o 0 .o 0.0 0.0 
0.0 0.0 0 . 0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0. 0 0.0 0 .O 0 .o 0.0 0.0 0.0 0.0 
0 .0  0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0  3.0 0.0 0.0 0.0 0.0 0.0 

2.1360E 05 1.1800E 0 6  1.4180E 05 6.6600E 0 4  1.7660E 05 1.1750E 05  5.0760E 05 4.0560E 0 5  4.4220E 05 2.207oE OS 

2.8800E 0 4  9.9700E 05 b 0 9 0 0 E  04 1.5300E 04 2.3000E 03 3.1000E 03 2.0500E 0 4  4.3000E 03 4.1400E 04 1.2100E 0 4  



T a b l e  5 c o n t i n u e d  

CODE 

1 7 0 0  
2 8 0 0  
3 3 1 0 1  
4 6 9 0 1  
5 6802 

1 700 
i 800 
3 3101 
4 6 8 0 1  
5 6802 

TCINBU 
1 

T CINBP 
1 

FCGDOB 
1 700 
2 8 0 0  
3 3101 
4 6 8 0 1  
5 6 8 0 2  

T CPCGU 
1 

1 CPCGP 
1 

PCGTOT 
1 700 
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

DIRBTU 

INVBTU 

GGOBTU 
1 

GCODOL 
1 

T FDDOC 
1 

8 1  8 2  83 8 4  8 5  8 6  87 88  89 9 0  
17 10 1 8 0 1  1802 1833 1804 190 1 19 0 2  1903 2 0 0 1  2 002 

4.0 850E -04 0.0 2.8738E-03 8.9488E-04 1.579dE-03 1.8278E-04 0.0 802423E-04 3.5315E-04 0.C 

1.8778 E- 04 4.6326E-03 1.6262E-03 8.5941E-03 7.0001 E-04 3.6809E-04 6.1824E-04 3.5388E-04 4.9915E-03 4.2 343E-03 
1.8680E-03 1.3487E-03 5.9079E-04 1 -1283E-03 3.9366E-04 5.3702E-34 5.3489E-C'4 6.4878E-04 7.9354E-C5 2.1 576E-03 
2.3016E-03 2.3591E-03 2.1808E-03 1.05d8E-03 3.0834E-04 0.0 7.48 19E-04 1.5927E- 04 1 -3782E-03 3.0140E -03 

1 46 14E-02 2 -1 13 2E-02 1.92 20E-02 3 - 3  13 2E-02 1 -7  11 l E - 0 2  2 -3  36 1 E-02 Z -98 GO E-02 1.9 505E- 0 2  6.7168E-03 9.4781E-0: 
2.3925E-02 3.7307E-02 3.0876E-02 5.1408E-02 2.6210E-02 3.3003E-32 4.1871E-02 2.9509E-02 2.4206E-02 2.6217E-02 
1.2512E-C2 1.9742E-02 1.5791E-02 2 -9458E-02 1.4672E-02 1.8028E-02 2.2160E-02 1.5774E-02 1.6832E-02 1.6692E-02 
3.5258E-C3 5.6390E-03 5.2054E-03 7.4844E-03 4.3443E-03 5.6970E-03 7.0328E-03 5.0564E-03 1.4817E-03 3.62306-03 
1.1695E-02 1.9338E-02 1.6443E-02 2.4633E-02 1.2903E-02 1.6407E-02 2.14i4E-02 1.4897E-02 8.3174E-03 1.0680E-02 

0.0 0.0 0. 0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 

3.4876E-C2 5.258l.E-02 4.4689E-02 7.6765E-02 3.8808E-02 5.0146E-02 6.43t5E-02 4.3762E-02 2.9384E-02 3.1922E-02 

4.0645E-02 6.1806E-02 5.32 05E-02 8 -931  O E - O i  4.5915E-02 5 -9767 E-02 7.5871E-02 5.2035E-02 3.18C8E-02 3.785cE-02 

4.6467E-0 5 1 -3527E-03 1.7241E-05 5.041 7E-05 1.8092E-02 4.8272E-04 2.5237E-03 4.9693E-04 7.0417E-C5 8.441 1E-C5 
2.7748E-05 8.9687E-04 1.0103E-05 2.8535E-05 1.0103 E-02 2.4P75E-04 1.2934E-03 2.7423E- 04 9.2567E-05 8.517GE-05 
2.2476E-05 7.3111E-04 8.0029E-06 2.5326E-05 8.6455 E-03 2.1046E-04 1.0603E-03 2.2705E-04 9.96S8E-C5 8.3989E-35 
4.4749E-65 1.4&35E-C3 1.8638E-05 4.5462E-05 1.8336E-02 4.6983E-04 2.3774.E-03 5.1420E-04 6.2007E-05 1.2880E-04 
3.3644E-05 1.1531E-03 1.3345E-05 3.3915E-05 1.2344E-02 3.0675E-34 1.6454E-03 3.4339E-04 7.8854E-05 8.6057E-05 

3.1275E-C5 9.7354E-04 1.1195E-05 3.30216-55 1.1493E-02 2.9177E-0+ 1.5293E-03 3.1155E-04 8.9678E-05 7.9576E-05 

~ . O O ~ ~ E - C E  i . o 3 8 4 ~ - ~ 3  6 . 0 0 ~ 5 ~ - 0 5  8.1608~-05 i . 1 8 2 0 ~ - 0 2  3 .4785~-0+ 1 .6oe4~-03 3 . t 9 4 7 ~ - 0 4  1 . 3 i e 6 ~ - 0 4  i . 3 0 2 5 ~ - 0 4  

0 . 0  0 . 0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0. 0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0 -0 0 .o 0.0 0.0 0.0 
0.0 0 .0  0.0 0 .0  a .O 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 3. 0 0.0 0.0 0.0 0.0 0.0 0.0 

3.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4.4200E 05 1.0354E 0 6  1.4156E 0 6  8.7760E 0 5  1.5981E 07 3.2220~5 05 1.2784E Ot 1.6210E 0 6  2.4549E 0 6  3.5556E O b  

3.9700E 0 4  8.2290E 0 5  1.1200E 04 1.9000E 0 4  1.3202E 07 2.5801JE 0 5  1.3574E C6 3.1810E 0 5  1.30SOE C 5  1.112OE 05 



Table  5 c o n t i n u e d  
- _ _  __ - .___ ___ .________ - ~ - -  - 

9 1  9 2  93 9 4  95  96  s7 9 8  99 1 0 0  
2003 2 GO4 5 0 0 5  2004  2007 2008 2009  2 1 0 0  2201 2202 CODE 

1 7 0 0  
2 800 
3 3101  
4 6 8 0 1  
5 6 8 0 2  

1 700 
2 800  
3 3101 
4 6 8 0 1  
5 6 8 0 2  

1 C I N B U  
1 

1 C I N B P  
1 

PCGCOB 
1 730 
2 803 
3 3101  
4 6 8 0 1  
5 6 8 0 2  

1 OPCGU 
1 

1 OPCGP 
1 

PCGTOT 
1 7 0 0  
2 8 0 0  
3 3101  
4 6 8 0 1  
5 6 0 0 2  

D I R B T U  

I N V B T U  

GOOBTU 
1 

GCOOOC 
1 

1 FDDOL 
1 

9.4492E-04 0.0 
0.0 0 . 0  
2.4804E-03 7.4976E-04 
106036E-03  1.1141E-03 
2.0218E-03 0.0 

1.1245E-02 9.5329E-03 
2.91 1 1  E-02 2 e621 2E-02 
1.6950E-02 1 e 8  162E-02 
3 8922 E-03 3.4542E-03 
1 e2300E-02 9.2985E-03 

5 . 8 2 8 x - 0 4  1.5400E-03 7 .3424E-04  
0. 0 0 . 0  0 . 0  
5.5682E-04 2 -0572E-03 5 .6910E-04  
9.3273E-04 1.9954E-03 4.6605E-04 
8.1535E-04 3.9365E-03 1.1072E-03 

101915E-02 1.2472E-02 1.7077E-02 

1.3878E-02 1.7183E-02 1.5649E-02 
3.6842E-03 4.0171E-03 305927E-03 
1.1234E-02 1.4877E-02 1 .3268E-02  

2.42 57 E - 02 3 . 1 99 6 E - 02 2.7 8 40 E-02 

8.0420E-03 0.0 2.4848E- 0 4  3.2729E- 03 7.5338E-04 
0 .o 0.0 0.0 0.0 0.0 
8.1654E-03 4.4841E-03 9.3452E-04 3.4156E-03 8.7410E-04 
7.3 25 2 E - 0 4  2.60 36E-03 1 -3166E-03  1.1682E-03 5.2 187E-04 
1 -8533E-02 3.8677E-03 1.6686E-03 5.9481E-04 5.2665E-04 

3.2277E-02 1.5595E-02 2.2939E-02 1.6187E-CZ 1.9204E-02 

3.0644E-02 1.87866-02 1.6914E-02 1.6922E-02 1 -6137E-02 
6.6798 €4 3 4.97 11 E-03 401459E-03  3.8879E-03 4.3 195E-03 
4.6142E-02 1.6188E-02 1.3817E-02 1.2027E-02 1.4431E-02 

7.3873E-02 3.4372E-02 2.9428E-02 2.7904E-02 2.9558E-02 

3 -6312E-02 3.2156E-02 3.2345E-02 C.0295E-02 4.1185E-02 9 .9211E-02  4.4743E-02 408060E-02  4.0052E-CZ 4.4275E-02 

4.268OE-02 3.7e07E-02 3.8373E-Ct 4.6867E-02 4.7062E-02 1.1014E-01 5.28756-02 5.4843E-02 4.6413E-02 5.1342E-02 

5.2234E-C6 4.5809E-07 1.1070E-05 2.2376E-05 7.2487 E-06 7.7552 E-06 2 . 6 2 t  5E-04 1 .3228E- C5 1.7327E-03 1.3 849E-03 
4.9325E-06 4.554%-07 8.22 03E-06 2 093 8E-05 4 -3106  E-06 6.47C4E-06 2.1197E-04 6 -1900E-06  1 08S5E-03 7.7752E-04 
4.4485 E- 0 6  4r9307E-07 7.2843E-06 1 741 6 E-05 3 -75  29 E-06 4 e1 598 E-06 1 -79  44E-04 5.5 104E- 0 6  1 -02 34E-03 6.5745E -04 
7 .2170E-06  6.6256E-07 1.3663E-05 2.8767E-05 6.0874E-06 6.4065E-06 3.3549E-04 9.5429E-06 1.6612E-C3 1.2434E-03 
5.1695E-06 4.042 8E-07 9.4430E-06 2.4148E-05 5 -0955  E-06 1.003 1 E-05 2 - 4 7  t 3  E- 0 4  7.2088E- 06 1.1648E- 03 9.4159E-04 

4.7388E-06 4.3406E-07 8.4061E-06 2.0406E-05 4.9739 E-06 6.8672E-06 2.11S9E-04 708899E-06  1.2122E-03 9.0250E-04 

5.3364E-C5 4.8988E-05 5.71 83E-05 6.9049E-05 5.3447 E-05 5.5101E-05 2.6599 E-04 5.t3C7E- 05 1.2614E-03 9.5225E-04 

0.0 0.0 0. 0 J. 0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0 .0  0 .0  0 .o 0.0 0 .o 0.0 0.0 0.0 
0.0 0.0 0.0 0 .0  0.0 0 .o 0 .o 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0 00 0.0 0.0 0.0 
0.0 0.0 c. 0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 

4.2910E 0 5  2.2800E 05  1.2732E 06  1.6042E 0 6  4.0000E 0 5  2.5740E 05 9.7640E 0 5  4.1950E 0 5  1.9439E 06 100503E 0 6  

5.80COE 0 3  6.000oE 02 1.16OOE 04 Z.2COOE 04 5 .3000E 0 3  3.0000E 0 3  2.11lOE 0 5  7.2000E 03 1.3365E 06  9.OC40E 05  



CODE 

1 7 0 0  
2 800  
3 2101 
4 6801 
5 6802 

1 7 0 0  
2 800 
3 3101 
4 6801 
5 6802 

TCINBU 
1 

T CINBP 
1 

PCGDO 8 
1 700 
2 800 
3 3131 
4 6801 
5 6802 

T CPCGU 
1 

1 GPCGP 
1 

PCGT 01 
1 7 0 0  
2 800 
3 3101 
4 6 8 0 1  
5 6802 

0 I R B T U  

INVBTU 

GOOBTU 
1 

GOODOL 
1 

T FOOOL 
1 

Table  5 c o n t i n u e d  
. -  .- ~ ~- 

~~ -~ ___ 

101 102 1 0 3  1 0 4  105 106 107 108 109 11 0 
2203 2204 23 01 2302 2303 2304 2305 2306 2307 2 401 

9.0768E-04 2.1596E-04 7.2564E-03 2 8102E-03 2.6370E-03 
0.0 0.0 0.0 0.0 0 .o 
6.0979E-04 6.2589E-04 5.7084E-04 6.79406-04 60615OE-04 
8.6248E-04 4.8550E-04 8.7006E-04 1 -09076-03 1 -0283E-03 
1.9970E-C3 1.145OE-03 0.0 3.84386-03 2.0576E-03 

4.2395E-02 2.8534E-02 2.3797E-02 3.8538E-02 3.0568 E-02 
4.4469E-02 3.2 199E-02 2.62 08E-02 3 -59936-02 3 -5415E-02 
1.8847E-02 1.6343E-02 1.4554E-02 1 e5.1246-02 1-6744E-02 
7.4826E-03 4.5627E-03 %9175E-C3 0 . 8 7 3 5 6 4 3  5.2471E-03 
2.7304E-02 1.7140E-C2 1.2468E-02 2.22156-02 1 -9874E-02 

7.90 9 1 E- 0 2 5.5 99 3E -02 4.593 5E- 02 6 . 946 8 E -02 6.0 532 E -02 

6.8290 E-04 
0.0 
7.6749 E 4 4  
7.1025 E-04 
1.8473E-03 

1.5794E-02 

1 . 3 5 9 1 6 4 2  
3.8 25 4 E-0 3 
1 545 2 E-02 

2 . a i 3 i ~ - o z  

3 -9951 E-O 2 

1.1783E-03 7.5566E-04 2.5801E-03 2.0888E-02 
0 .o 0.0 0.0 0.3 
705412E-C4 7.1425E-04 5.0688E-04 2.5158E-02 
9.5101E-04 1 e0390E-03 1 -0852E-03 6.5855E-03 
3 2 5 30 E- 0 3 4.1 73 2E -0 2 

4.27 i4E-02 3.7672E-02 3 -0678E- 02 5.541 3E-02 
3.7597E-02 3.9751E-02 3.2492E-02 1.0593E-01 
105686E-02 107988E-02 1.528lE-02 4.4577E-02 
4 -97 34 E-03 6.8093E-03 5 02445E- 03 1 053 5E-02 
2.3388 E-02 2 e 3  378E-02 1 8431E-02 6.6 583E-02 

7 5 154 E- 0 2 1 5 040E-01 

1 7 1 1 1 E- 0 3 1 5 8 5 7E-03 

7 -0 349E- 0 2 5 -772 2E- 02 

9.1332E-02 6.3457E- 02 5.23 44E-02 7 744 1E-02 6 - 9  116 E-02 4 -6210 E-3 2 8 -3 291E-02 8 1489E- 0 2  6.6302E-02 1.6763E-01 

1.4400E-C3 1.3E58E-03 1.9269E-04 1.09056-03 5.0996E-04 3.4926E-04 1.0532E-03 4.7C37E-04 3.38C9E-04 8.2858E-04 

3.6168E-04 4.4e43E-04 6.6579E-05 2.4178E-04 1.5782 E-04 1.6980 € 4 4  2.1847E-04 1.2689E-04 9.5144E-05 3.7658E-04 
1.0145E-03 8.8454E-04 1.2662E-04 5-50456-04 3.4942E-04 3.3766E-04 4.8939E-04 3.3937E-04 2.307OE-04 6.2881E-04 
8.3911E-04 7.5317E-04 9.1339E-05 5.6874E-04 2.9999E-04 3.0916E-04 5.2165E-04 2.64106-04 108377E-04 9.0080E-04 

7.6078E-04 7.7t51E-04 1.0595E-04 5.6528E-04 2.8741E-04 2.5i)OOE-04 5.3411E-04 2.4841E-C4 1.8057E-04 6.4677E-04 

8.OCBOE-C4 8.0658E-04 1.5260E-04 5.9053E-34 3.3144E-04 2.9817E-04 5.5741E-04 205699E-04 2-2746E-04 6.6855E-04 

0.0 0.0 0.0 0.0 0.0 0.J 0.0 0.0 0.0 0.0 
0.0 0.0 0 . 0  0.0 0 .o 0.3 0 .o 0 .o 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .o 0 .i) 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0 .o 0 .o 0.0 0.0 0.0 

5.5095E- 04 5.7C42E-04 7.7405E-05 3.71 jOE-04 2.1551 E-04 2.269JE-04 3.3807E-04 1.8104E-04 1.3061E-04 5.7776E-04 

0.0 0.0 0.0 3.0 0.0 0.0 0 .o 0.0 0.0 0.0 

5.7830E 0 5  6.8530E 0 5  1.1230E G5 4.lOSOE 05 3.0030E 05 4.2320E 0 5  4.4350E 0 5  2.0090E 0 5  1.57SOE 05 1.1571E 06 

4.2410E C5 6.0640E 0 5  1.0110E 05 3.5330E 05 2.0830E 05 2.7610E 05 3.07eOE 05 1.5590E 0 5  1.37t3E 05 1.867CE 05 

U 
U 



T a b l e  5 continued 

CODE 

1 7 0 0  
O I R B T U  

2 803 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

1 7 0 0  
2 803 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

T C I N B U  
1 

T CINBP 
1 

PCGOO 8 
1 7 0 0  
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

T OPCGU 
1 

1 CPCGP 

I M I B T U  

1 

1 7 0 0  
2 830 
3 3101 
4 6 8 0 1  
5 6802 

PCGT(1T 

GCOBTU 
1 

GCODOL 
1 

1 FOOOC 
1 

111 112 1 1 3  114 1 1 5  116 117 118 119 12 0 
2402 2403 2404 2405 2406 2407 2500 2 6 0 1  2 602 2 603 

4.8298E-02 6.5473E-02 0.0 7.6306E-04 1.0671E-01 2.3835E-03 8.1799E-04 0.0 1.939%-04 1.6447E-04 
0.0 0.0 0.0 3.0 0.0 0.9 0.0 0.0 0.0 0.0 
1.8285E-02 3.2747E-02 4.54506-04 9.7107E-04 2.3083E-02 3.4843E-03 2.0290E-03 1.8422E-03 7.7682E-04 1.1106E-03 
6.e444E-03 4.407OE-03 8.2304E-04 6.7336E-04 1.2874E-04 1.3073E-03 9.3275E-04 8.4814E-04 2.6084E-04 4.0404E-04 
2.4887E-02 3.4229E-02 1.4930E-03 9.2235E-(35 1.5258E-01 2.3124E-03 2.2269E-03 8.6317E-04 2.1261E-04 5.3286E-04 

8.3040 E-02 9.ZC07E-02 3.32 18E- 02 4 -35 1 7  E-02 1.2 5 7 1  E-01 4 - 2  539 E -02 4 -45 55  E-02 2.1 165E- 0 2  1.9337E- 02 1.51 C7E -02 
8.7888E-02 1.0421i-01 4.4623E-02 5 -1133E-02 2.0551E-01 5.9098E-02 6.0456E-02 2.9797E-02 3.021OE-02 2.6698E-02 
3.9211E-02 5.1403E-02 109964E-02 2.5234E-02 4.0357E-02 i .8129E-02 2.9531E-02 1.4874E-02 105386E-02 1.37C6E-02 
1.1165E-02 8.2427E-03 5.4117E-03 6.4184E-03 3.8810E-03 7.1470E-03 5.5248E-03 3.5764E-03 3.6115E-03 3.2488E-03 
5.2613E-02 5.7632E-02 2.4960E-02 2.8070E-02 1.7195E-01 3 .1890E42 3.2322E-02 1.5893E-02 1.5500E-02 1.3318E-02 

1.5933E-Cl 1.8825E-01 7.2219E-02 8.7982E-02 3.2719E-01 9.3713E-02 9.927ZE-02 4.683lE-02 4.57S5E-02 3.8430E-i)Z 

1.7760E-01 2.0174E-01 8.1073E-02 908483E-02 3.3354E-01 1.0541€-01 1.08?lE-O1 5.3336E-02 5.17C4E-02 4.3745E-02 

1 3980E-C3 8.1363E-04 8.85 92E-05 2 -642 5E-03 8 e6587 E-05 1.9020 E 4 3  7.08 23E-04 1.5826E-03 1.0116E-03 1 -6493E-03 
5.3970E-04 3.3397E-04 4.34l lE-05 1.1326E-03 5.1633E-05 907530E-34 3.5059E-04 100181E-03 507649E-04 100633E-03 
3.7295E-C4 2.5516E-04 3.0082E-05 8.657lE-04 1.5705E-05 7.1932E-04 2.6524E-04 7.8720E-04 4.54776-04 8.4541E-04 
7.5026E-04 Z.8907E-04 5.7611E-05 1.5558E-03 1.0670E-05 1.2907E-03 3e5060E-04 1.4868E-03 7.5417E-04 1 .415K-03 4 
8.0139E-04 4.5814E-04 6.0231E-05 1 e5422E-03 1.0716E-04 1.3054E-03 4.6492E-04 1.3470E-03 703368E-04 1.3156E-03 03 

7 7 1 4 1  E- 04 4.8 347E-04 5.52 25E-05 1 533 7E-03 6 -7 164 € 4 5  1.2 146 E-03 4.5756 E-04 1 -2499E- 03 6 8523E-04 1 1 95 BE-03 

7.8807E-04 4.9235E-04 1.0190E-04 1.5256E-03 1 0 0 7 1 6 E 4 4  102245E-03 4,7759E-04 102754E-03 7.1469E-04 1.2215E-03 

0.0 c.0 0. 0 0.0 0 .o 0 .o 0 .o 0.0 0.0 0.0 
0.0 0.0 Q O  0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 3.0 0.0 0 .o 0 .o 0.0 0.0 0.0 
0 .0  0.0 0.0 0.0 0.0 0 .o 0 .o 0 .o 0.0 0.0 
0.0 0.0 0.0 0 .0  0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 D .O 0 . 3  0.0 0.0 0.3 0.0 

5.0544E 06 2.5574E 06 3.629OE 05 1.0018E 0 6  3.5390E 05 3.6154E 0 6  4.7483E 06 4.4950E 06 2.3018E 06 2.4678E 06 

2.1020E 05 1.0570E 05 3.3300E 04 7.582OE 05 8.6000E 0 3  5.6490E 05 1.9850E C5 1.1696E 0 6  6.5320E 05 1.3632E 06 



, 

T a b l e  5 continued 

CODE 

1 7 0 0  
2 8 0 0  
3 3101 
4 6 8 0 1  
5 6802 

1 7 0 0  
2 803 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

1 C I N B U  
1 

T C I N B P  
1 

PCGDOB 
1 7 0 0  
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

T CPCGU 
1 

T CPCGP 
1 

P C G l O T  
1 7 0 0  
2 800 
3 3101 
4 6 8 0 1  
5 t 8 0 2  

D I R B T U  

INVBTU 

GCOBTU 
1 

GOODOC 
1 

T FOOOL 
1 

1 2 1  122 123 1 2 4  125 126 127 128 129 1 3 0  
2604 2C05 2606 2607 2608 2 7 0 1  27 02 2703 2704 2 801 

0.0 8.8722~- 03 1.5 e o o ~  -02 0.0 3.5446E-04 0.0 0.0 0 .o 4.9i l8E-32 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0 .o 0.0 4.0927E-02 0.0 
8.7752E-Os 1.6233E-03 9.2271E-04 8.29J6E-04 6.0418E-04 3.1126E-02 1.8514E-02 1.6041E-02 3.1598E-Of 2.3352E-02 
3.7566E-04 9.8594E-04 6.4777E-04 9.0259E-04 9 -7892 E 4 4  2.3213E-02 2.7771E-03 6.3327E-04 1.8083E-03 3.0020E-33 
4.1825E-C4 1.5@66E-03 4.0718E-04 104882E-03 0.0 7.6123E-02 8.7333E-03 LoC817E-03 7.52G8E-02 7.7447E-03 

1.6406E-02 2.7729E-C2 2.4841E-02 A .8057E-02 1 -2743E-02 1.1825E-01 5.1056E-02 5.9916E-02 4.6846E-02 7.8720E-02 
2.5541E-02 4.3417E-02 3.2984E-02 2.9+51E-02 1.8725E-02 1.8642E-01 101978E-01 1.2951E-01 2.3304E-01 1.2897E-01 
1.2499E-02 1.8S68E-02 1.6287E-02 1.3390E-02 9.2334E-03 6.0283E-02 5 -3911E-02 5.5603E-02 5.9870E-02 5.9284E-02 
3.2732E-C3 5.5101E-03 4.3565E-03 3.7458t-03 3.2573E-03 3.0403E-02 1.5028E-02 1.5494E-02 9.9017E-03 1.7489E-52 
1.3502E-02 2.4292E-C2 1.7756E-02 1m6334E-02 909870E-03 1.3llOE-01 7.0962E-02 7.5076E-02 1.1645E-01 7.4003E-02 

3.8547E- C2 6.5421E-02 5.33 OOE-02 4.3613E-02 2.8084E-02 2.7309 €41 1.552CE-01 1.7333E- 0 1  2. t960E- C 1  1.8953E-01 

4.3902E-C2 7.4436.E-02 6.0427E-02 4.9747E-02 3.3413E-02 3.2283E-01 1.7985E-01 1.9868E-01 2.8580E-C1 2.1814E-01 

1 0840 E-G 4 8 OC14E-04 1 07 23E-04 3.823 6 E-04 5.2457 E-0 5 1 -9 314E-O 2 6 -49 45E-04 6 -0 175E-04 2.1 Ot3E-03 1 8 889E-03 
6.1557E-05 405700E-04 5.1939E-05 2.2149E-04 2.8118E-05 1.1136E-02 5.5531E-04 4.7445E-04 3.8221E-03 1.1289E-03 
4.6660E-05 3.0924E-04 3.5722E-05 1.6019E-04 2.1475E-05 5 . 5 6 2 7 E 4 3  3-87146-04 3.1550E-04 1.5209E-03 8.036%-04 
8.6329E-CS 6.3468E-04 7.5068E-05 3.1695E-04 5 -3524E-05 1.982lE-JZ 7.6246E-04 6.2116E-04 1.7771E-03 1.6751E-03 
8.0718E-05 6.3423E-04 6.9351E-05 3.0721E-04 3.7198E-05 1.9373E-02 8.1606E-04 6.8221E-04 4.7373E-03 1.6066E-03 

7.2570E-05 5.3814E-04 6.5690E-05 216297E-04 3.2298E-05 1.2498E-02 5.5808E-04 4.5461E-04 3.55E7E-03 l.2898E-03 

1.1978E-04 5.7616E-04 1.1270E-04 3.0709E-04 8.1839E-05 1.2837 E132 6.0670E-04 5.3747E-04 3.2827E-03 1.3253E-03 

0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 a. 0 0.0 0.0 0.0 0 .o 0 .o 0.0 0.0 0.0 
0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 Q O  0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4.5630E C5 5.3C72E 0 6  9.2240E 05 3.4600E 05 9.7770E 05 1.2613E 07 1.4246E 06 5.8330E 05 2.7153E 06 3 . 2 3 9 s  06 

8.2500€ (14 3.6030E 05 5.3900E 04 2.6440E 05 5.1400E 04 2.0393E 06 1.5e70E 0 5  1.2540E C 5  5.6140E C5 2.S900E 05  

W 



Table 5 continued 

CODE 

1 7 0 3  
D I R B T U  

2 800 
3 3101 + 6 8 0 1  
5 6802 

1 700 
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

T CINBU 
1 

T CINBP 
1 

PCGOO8 
1 7 0 0  
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

I NV BTU 

I CPCGU 
1 

1 

1 7 0 0  
z 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

r CPCGP 
PCGTOT 

GOOBTU 

t iD0COL 
E 

T FDUOL 
1 

1 

131 132 1 3 3  1 3 4  135 ' 136 137 138 1 3 9  1 4 0  
28 02 2803 2804 2901 2902 2903 30 00 3 1 0 1  31C2 3103 

0.0 8.9C94E-02 0.0 3.4037E-03 203768E-03 0.0 600239E-04 9.1173E-04 0.0 4.9840E-03 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 (9  .h930E-01)0.0 0.0 
7.5809E-02 1.1572E-02 1.4269E-02 1 a9397E-02 1.8103E-02 1.56406-32 2.3667E-02 6.8090E-02 3.66E6E-01 3.3069E-01 
3.t337E-C3 1.0594E-03 2.0669E-03 1.0219E-03 5 .4599E44 2.4030E-04 5.3308E-G4 1.7823E-03 1.6199E-03 1.4037E-03 
1.8400E-02 1.0304E-02 1.1435E-02 1.4544E-03 3.8587 E-03 2.3770E-04 1.2260E-03 3.4463E-02 1 -5571E-02 1 -6438E-02 

6.4401 E 0 2 1 2 176E - 0 1  4.02 3 8E - 02 1.985 8E -02 3 . 6 506 E-02 2 -3 280 E-02 4.0 6 77 E- Oi 1 .3 7 28E- 0 2  1 0 6 1  83E- 02 4.3 52 3E -02 
1.9741 E- 01 7.6026E-02 8.31 92E-02 I -9604E -02 8 - 2 7 1  5 E-02 5 09 16 2E-0 2 9 -48 81E-02 1.8003E- 01 4.2869E-01 4.0961E-01 
1.1526E-01 3.4117E-02 3.492eE-02 3.3628E-02 4.3574E-02 3.5974E-02 5.3673E-02 8.tC53E-02 401624E-01 3.6887E-01 
1.8517E-02 8. l t16E-03 1.0991E-02 4.4703E-03 8.1137E-03 5.4301E-03 906511E-03 4.8525f-03 502336E-03 5.3767E-03 
8.9990E-02 4.5451E-02 5.1714E-02 1.8766E-02 4.0876E-02 2.5455E-02 4.4006E-02 6o6697E-02 4.6522E-02 7.3508E-02 

2.4258E-Cl 1.8S31E-01 1.1201E-01 6.481 8E-02 1.1079 €41 7.6801E-02 1.2553E-01 l.@872E-O1 403944E-01 404755E-01 

2.72E7E-01 2.0266E-01 1.2999E-01 7.2132E-02 1.2407E-01 8.568+E-02 1.4132E-01 1.9666E-01 4.4800E-01 4.5635E-01 

801082E-04 3097E8E-04 h 3 t 6 7 E - 0 4  4.1684E-03 6.0539E-03 3.0942E-03 3022f3E-04 1.1088E-02 7.5175E-06 3.1023E-05 
9.0661E-04 900618E-05 3.2932E-04 3.7982E-03 5.0035E-03 2.8684E-03 2.7441E-04 5.3042E-02 7.2639E-05 1.0650E-04 

9.30586-04 1.Ot46E-04 407612E-04 307457E-03 5-3709E-03 2.8810E-03 3.0545E-04 1.5t45E-02 907043E-06 1.5298E-05 
1.0251E-03 1.3438E-04 5.0777E-04 3.5643E-03 6.1332E43 3.0613E-03 3.1570E-04 4.8742E-02 1.9553E-CS 4.7407E-05 

8.1988E-C4 6.2S86E-05 2.1415E-04 3.5881E-03 4.0826E-03 2.7015E-03 2.4044E-04 3.9269E-02 1.0924E-04 1.4855E-04 

8.7491E-04 1 -6089E-04 3.4348E-04 3.9158E-03 502736E-03 2.9346E-03 2.8504E-04 405050E-02 600834E-05 9.50666-05 

8.S568F.04 2.1465E-04 3.9279E-04 3.7959E-03 5.1296E-03 2.8647E-03 3.2477E-04 4.0i69E-02 1.C166E-04 1.3156E-04 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0 .o 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 . 
0.0 0.0 0 .0  0.0 0.0 
0.0 0.0 0.0 0.0 0 .o 0.3 0 .o 0 .o 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 

0.0 0.0 0. 0 0.0 0 .o 0.0 0.0 2.2100E 07 0.0 0.0 

9.4550E 05 8.1030E 05 1.4953E O h  4.0575E 06 3.3101E 06 2.3569E 0 6  2.4651E O t  2.0858E 07 4.6300E C5 5 0 2 9 7 E  05 

1.5720E 05 4 . 0 B C O f  04 1.3550E 05  2.621OE 06 2.0706E 06 1.6596E 0 6  9.9000E 04  1.0085E 0 7  5.80COE C3 8.900OE 03 



T a b l e  5 c o n t i n u e d  

CODE 

1 7 0 0  
2 800 
3 3101 
4 6 8 0 1  
5 6802 

1 7 0 0  
2 800 
3 3 1 0 1  
4 6801 
5 6802 

T OINBU 
1 

T C I N B P  
1 

PCGOOB 
1 7 0 0  
2 800  
3 3101 
4 6 8 0 1  
5 4802 

T CPCGU 
1 

T C K G P  
1 

PCGTOT 
1 7 0 0  
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

OIRBTU 

INVBTU 

GOOBTU 
1 

GCOOOL 
1 

T f OOOL 
1 

1 4 1  14 2 1 4 3  1 + 4  145 146 147 148 149 1 5 0  
3201 3202 32 03 3204 3300 3 4 0 1  3402 3403 3501 3 502 

1.0968E-02 5 .  5649E-04 6.5251E-03 1 1316E-03 8.7779 E-03 6 -337 1E-04 6.02 55E-04 0.0 6.5774E-03 1.6701E-03 
0.0 0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 
1.8465E-03 4. E t t l E - 0 3  4.7464E-03 206616E-33 8.2075E-03 4.0995E-04 1.5727E-03 4.5165E-04 109301E-03 1.3588E-02 
2.0199E-03 1.9725E-03 2.3488E-03 2.3393E-03 9-8574E-04 6.8753E-04 5.4335E-04 4.8416E-04 3.2775E-03 4.9544E-03 
3.7075E-C3 6.6773E-04 3.21 O4E-03 2.3555E-03 5.0366E-03 7.6758E-04 2.6953E-04 5.C344E-05 4.4142E-02 7.2086E-02 

3.7270E- C2 
5.7381E-02 
2.78 54E- 02 
7.3893E-03 
3.0255 E- 02 

1.9 l O 8 E - 0 2  
3.514OE- 02 

5.775 8E -03  
1.6454E-02 

2.0127E-02 

3.4649E-02 3.7960E-J2 2.0 161 € 4 2  2.1237E-02 1 -4030E-02 1 -5876E-02 2.3219E-02 3.0343E-02 
5.8524E-02 6.2035E-02 3 -6317E-02 3.0829E-02 2.4414E-02 2.7432E-02 7.3853E-02 1.2688E-01 
2.9826E-02 2.8853E-02 1.9528E-02 1.6290E-02 1.38t9E-02 1.5081E-02 102251E-02 300120E-02 
8.1759E-03 907062E-03 2.9830E-03 3.9053E-03 3.0949E-03 3.8666E-03 6.1374E-03 9.7667E-03 
3.0366E-02 3.5274€-02 1 e6899E-02 1 -5367E-02 1.12t9E-02 1.3268E-02 6.3712.E-02 1.0097E-01 

8.6975E-02 4.8257E-02 804680E-02 809912E-02 5.3379 E-02 4.8009E-02 3.5228E-02 3.9290E-02 9.0697E-02 1.47CBE-01 

9.9004E-02 5.7706E-02 9.8056E-02 1.0579E-01 5 -8259E-02 5.4398E-02 4.02SlE-02 4 .5 t l6E-02 1.0014E-01 1.63C6E-01 

4.0509E-03 5.2567E-04 1.2785E-03 1.1322E-03 5.5221E-05 1.1736E-05 5.6129E-03 8.5773E-04 7.40@6E-C4 1.2102E-04 
2.2750E- 03 3 -5 272E-04 7.87686-04 6.7490E-OI 3 -6285 E 4 5  6.2 l 4 3 E - 0 6  1.6585E-03 5.4062E-04 8.5957E- 04 1.8460E -04 
1.7104E-03 3.1284E-04 6.2175E-04 4.8619E-04 3.022ilE-05 5.3863E-06 3.4593E-03 4.6035E-04 2.2085E-C4 6.7872E-05 
3.2G59E- 03 6.3427E-04 1.2042E-03 1 -1556E-03 3 -2614E-05 8.6 147 E-06 2.3008E-03 8.3390E- 04 7.8169E-04 1.5549E-04 
2.97 53E- 03 4.0% 5E - 04 1-01 3 8E-03 9.51 9 OE-04 4 -1 88  0 E-05 7 -6  836 E -06 1 8 3  SO E-03 6.4860E- 0 4  1 @3F3E- 03 3.6 437E -04 

2.6935E-C3 307000E-04 8.8375E-04 7.5302E-04 4.2420E-05 7.5765E-Ob 1.86tOE-03 5.9S72E-04 8.3352E-04 1.6909E-04 

2.6924E-03 4.3215E-C4 9.32 07E-04 8 a1501 E 4 4  8 -8303 E 4 5  5.5941 E 4 5  1.8886E-03 6.4988E-04 8.4456E-04 2.OS71E-04 

0.0 0.0 0.0 0.0 0.0 0 -0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 
3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 

0.0 0.0 0. 0 3. 0 0.0 0.0 0.0 0.0 0.0 0.0 

3.1553E 0 6  3.7G40E 0 5  2.8564E 06 3.8146E 06 9.6700E 05 2.4233E i)5 i.3688E C6 8.1990E 05 1.9210E 06 1.0192E 06 

1.3571E C 6  3.4350E 05 4.6070E 05 3.7240E 05 3.4200E 0 4  6.9000E 3 3  i.3254E a t  t.7460E 05 3.9840~ a 5  4.SBOOE 04 



T a b l e  5 c o n t i n u e d  

1 5 1  152 1 5 3  154 155 156 157 1 5 8  159 1 6 0  
CODE 3601 3602 3603 3604 3635 3696 36 07 3 t o 8  3609 3 6 1 0  

0 IRBTU 
1 7 0 0  
2 803 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

1 7 0 0  
2 800 
3 3101 
4 6 8 0 1  
5 6802 

T CINBU 
1 

T CINBP 
1 

PCGDP @ 
1 700 
2 800 
3 3 1 0 1  
4 6801 
5 6802 

T OP CGU 
1 

1 CPCGP 

I M B T U  

1.6376E-01 0.0 0.0 0.0 5.0846E-02 7.3413E-03 0.0 7.F41lE-03 0.0 0.0 
0.0 0.0 0.0 0 .0  3 .c) 0.3 0.0 0.0 0.0 0.0 
2.1632E-CZ 1.5316E-02 4.1856E-03 4.9872E-03 4.5887E-03 2.3107E-03 1.9101E-03 6.6943E-03 1.96t3E-03 8.4031E-03 
1.6068E-02 5.3571E-03 2.0889E-03 3.2776E-03 3.1227 E-03 2.0866E-03 1.7748E-03 2.3535E-03 1.9117E-03 1.256%-03 
1 . 5 0 2 9 ~ - 0 1  i . 8 3 6 3 ~ - 0 1  3.6655~-02 9.13653~-02 1.4315E-01 2 . 6 5 2 4 ~ ~ 2  3.14a4~-02 i . 7 2 4 1 ~ - 0 2  2.4515~-02 8.3414~-03 

2.032ZE-01 1-77166-02 2.03 81E-02 1 -9647E-02 6 .5803~-02 2.8734E-02 1.86 59E-02 2 -3753E- 02 2.0266E-02 4.1 102E-02 
2.0752E-01 2.2 62OE-01 7.33 44E-02 i e365 OE-01 1.7723 € 4 1  C -3078 E-32 6 -6476 E-02 5 -0 132E-02 6.3726E-02 7.4009E-02 
308789E-02 2.7520E-02 1.7985E-CZ 1.9176E-02 1.4661E-02 1.61926-02 1.4518E-02 1.6500E-02 1.5311E-02 3.0803E-02 
1.9128E-02 7.5294E-03 6.0971E-03 6.4817E-03 5 e3927E-03 6.4527E-03 5.b433E-03 5.5597E-03 6.253M-03 6.367OE-03 
1.7609E-01 2.0517E-01 5.7633E-02 1.2099E-01 1 -6703E-01 4.8595E-02 5 e3734E-02 3.5451E-02 5.0081E-02 4.6522E-02 

3.9088E-01 2.3C09E-01 8.7391E-02 1,4942E-31 2.3749E-01 8.5110E-02 7 -9273E-02 t.8110E-02 7.74S6E-02 1.0850E-01 

4. i217E-01 2.4841E-01 9.7366E-02 1.6002E-01 2.4631E-01 9.5666E-02 8.85C5E-02 707205E-02 8.7726E-02 1.1891E-01 

2.27E7EC5 3.4053E-Ct 1.0610E-05 3.1628E-05 1.9500E-05 1.5649E-05 1.2971E-04 1.S594E-05 7.1740E-CS 1.9422E-05 
8.4876E- 06 1 5860E-05 1.3327E-05 8.01 5 5E-35 1 e9 163 E-05 1 -253 1E-05 1.68 57E-04 105085E- 0 5  8.22 87E-05 1.2757E-05 
204572E-06 2.5885E-Ct 5.28 97E-06 1.744OE-05 2 -4545 E-06 4 e9822E-06 5 -70 22E-05 7.6901E-06 3.0623E-05 8.2234E-06 
8.5611E-06 5.777OE-06 1.2670E-05 4.1650E-05 6.3788 E-06 1 e4028 E - O  5 1.56LOE-04 1 -8307E-05 8.8358E-05 1.2009E-05 
1.7864E-05 3.5683E-05 2.7146E-05 1.7622E-04 4.4782E-05 2.3945E-35 3-3798E-04 2.64bOE-05 1.6041E-04 1.989oE-05 

1.2770E-CS 1.3362E-05 1.3086E-05 7.0326E-05 2.0837 E-05 1.3283E-05 1.58f8E-04 1.6C42E-05 7.8374E-05 1.4849E-05 
~ .. 
1 6.0383E-05 6-0596E-05 6.1086E-05 1.131 5E-04 6.7060E-05 to1397E-05 2.0005E-04 604211E-05 1.2496E-04 6.2526E-05 

1 700 0.0 0.0 0.0 0.0 0 .o 0.0 0 .o 0.0 0.0 0.0 
'c 830 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 
3 3 1 0 1  0.0 0.0 0. 0 0.0 0.0 0.0 0 .o 0 .o 0.0 0.0 
4 6 8 0 1  0.0 0.0 0.0 3.0 0.0 0 .o 0 .o 0.0 0.0 0.0 
5 6802 0.0 0.0 0.0 3.0  3.0 0 .o 0.0 0.0 0.0 0.0 

PCGT 01 

GCOBTU 
1 

GOODCL 
1 

T FDDOL 
1 

0.0 0.0 0.0 0.0 0.0 0 . 3  0 . 3  0 .o 0.0 0.0 

1.1968E 06 3.152OE 05  1.9030E 05 2.0440E 05 1.6410E 05  1.5350E 05 1.1570E 05 1.3660E 05 9.920DE 04 5.33506 05 

1.4000E C3 2.4000E 0 3  b 5 O O O t  03 2.0100E 04 3.7000E 0 3  6-8000E 03 8.6800E 0 4  1.0300E 04 4.42COE 04 5.9000E 03 



T a b l e  5 c o n t i n u e d  

- ~~ ~ 

1 6 1  IC 2 1 6 3  1 6 4  165 166 1 C7 168 169 17C 
3611 3 t 1 2  3613 3614 3615 3616 36 17 3 t 1 8  3619 362 0 

1.4605E-03 0.0 0.0 6.9822E-33 2.0035E-03 3.9750E-03 0.0 i .9 t36E-03 J.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
4.5385E-03 6.5734E-03 2.2605E-02 1.8025E-02 8.0529E-03 4.0861E-03 6.0034E-03 7.7748E-03 1.2830E-02 4.7621E-03 
8.4745 E-04 6.5007E-04 7.281 6E-03 4.1908E-G3 3 -0734 E-03 2.5625 E-33 2.4797E-03 1 -3599E- 0 3  4.3440E-03 4.451 BE-03 
5.0545E-03 2.2456E-03 1.0455E-01 4.0721E-02 5.5736E-04 6.2506E-03 5,2339E-C3 2.29116-03 2.8272E-02 4.3791E-02 

3.8599E-02 5.6221E-02 2.8803E-02 3.6480E-02 1.8827E-02 2.0633E42 3.2024E-02 2.4479E-02 2.8831E-02 2.6t88E-02 
5.2740E-02 8.2673E-02 1.6513:-01 9.943;)E-02 4.0854E-02 3.4325E-32 709558E-02 501630E-02 9.9087E-02 9.0545E-02 
2.2697E-02 3.25o8E-02 4.2304E-02 3.7836E-02 2.3676E-02 1.4664E-02 4.47166-02 2.83166-02 3.7410E-02 2.0437E-02 
4.9636E-03 7.0397E-03 1.1249E-02 7.8714E-03 5.7355E-03 t.5464E-03 8.5619E-03 5.3453E-63 9.9650E-03 8.4081E-03 
3.2366E-02 5.3070E-02 1.2911E-01 6.5899E-02 1.6451E-02 200684E-02 3.762l.E-02 2.3591E-02 6.5508E-02 6.9197E-02 

8.6182E-02 1.3158E-01 1.822F.E-01 1 -2773E-01 5.3723E-02 4.8157E-02 1.0269E-01 7.0556E-02 1.1756E-01 1.0850E-01 

9.43C3E-02 1.4310E-01 2.0065E-C1 1.4061E-01 6.3106E-02 5.8867E-02 1.1670E-01 7.9301E-02 1.3387E-01 1.2225E-01 

2.0403E-C 5- 1.1257E-0 5 2.53 75E-06 1 -285 5E-05 9 -4543 E - 0  5 1 -5946E-04 B -7 20 2E-0 5 9 -0183E- 0 6  2.30SlE-06 4.1 252E-05 
1.0169E-05-6.0381E-06 5.3067E-06 1.2781E-05 704833E-05 9.6768E-35 7.9024E-05 6.9383E-06 2.8947E-06 5.1052E-05 
6.7783E-CC-3.7328E-06 2.1056E-06 7.533 OE-06 6 - 7 1 7 1  E-05 6 -4032E-0 5 6 -8754E-05 5.8938E- 0 6  1.6927E- 06 1.7848E-05 
1.0473E-C5-5.6264E-Ot 3.9558E-06 1 a1072E-05 1.1497 € 4 4  2.0196E-04 9.3064E-05 7.8608E-06 3.1870E-06 5.1 878E-05 
1.5479 E-C5-9.61blE-06 1.02 91E-05 2.101 1E-05 7.4145 € 4 5  1.4464E-04 9.2689E-05 708638E-06 4.7469E-06 9.677%-05 

1.3203E-C5-7.6551E-06 4.6417E-06 1.3014E-05 7.5812E-05 1.0265E-04 7.9751E-05 7.4492E-06 2.6830E-06 4.8009E-05 

6.09 5 5 E-05 4 1400E-0 5 5.293 8E-05 6 085 5 E-95 1 2557 E-04 1.577 1E-04 1.26 t3E-04 5.5753E- 05 5 -1 180E- C5 9.511 7E-05 

0.0 0.0 0.0 0 . 0  0 .o 0.0 0 .o 0.0 0.0 0.0 
0.0 0.0 c. 0 0.0 0 .o 0.0 0.0 0 .o 0.0 0.0 
0.0 0.0 0. 0 0.0 0.0 0.3 0 .o 0.0 0.0 0.0 
0.0 0.0 0. 0 0.0  0.0 0.3 0 .o 0 .c 0.0 0.0 
0.0 0.0 0. 0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 

CODE 

1 700 
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

1 700  
2 8 3 3  
3 3 1 0 1  
4 6 8 0 1  
5 6802 

1 

1 

1 700 
2 803 
3 3101 
4 6 8 0 1  
5 6832 

T CPCGU 
1 

T CPCGP 
1 

PCGT OT 
1 700 
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

D I R B T U  

INVBTU 

r C I N B U  

T CINBP 

PCGCO B 

GOOBTU 
1 

GCOOOL 
1 

T FDDOL 
1 

0 .0  0 .0  0.0 i). 0 0.0 0.0 0.0 0.0 0.0 0.0 

9.5890E C 5  2.2386E O C  1.6930E 05 4.2310E 05 2.3400E 05 7.4480E 05 5.5040E 0 5  3.2340E 05 2.7130E C5 3.9970E 0 5  

6.60COE C3-2.5CCCE 0 3  1.1JCOE 03 4.4000E 53 6.2700E 0 4  9.6500E 04 3.4000E 0 4  4.t000E 03 l.Oi)COE 03 1.9300E 04 

00 
W 



Table 5 cont inued 
______.~ -_ _ -  

171 172 173 174 175 176 177 178 179 180 
3621 3622 37 01 37 02 3703 3704 3801 3802 3843 3 804 CODE 

1 700 
2 800  
3 3101 
4 6831 
5 6802 

1 700 
2 800 
3 3131 
4 6801 
5 6802 

T C I N B U  
1 

I OINBP 
1 

PCGOOB 
1 100  
2 8 0 3  
3 3101 
4 6801 
5 6302 

T GPCGU 
1 

T CPCGP 
1 

PCGT OT 
1 700 
2 800 
3 3101 
4 6801 
5 6802 

D I R B T U  

INUBTU 

GCOBTU 
1 

GOOOOL 
1 

T FOOOL 

0.0 0.0 1.13976-01 l.7690E-02 102240E-02 0.0 
0 .0  0.0 0.0 0 . 0  0.0 0.0 
6.4464E-03 4.0513E-03 1.7155E-02 3.3367E-03 1.1161 € 4 2  4.8916E-03 
3.3775E-03 1.6116E-03 4.7352E-03 3.7107E-03 1.9695E-03 4.8197E-03 
2.6490E-CZ 3.9549E-03 2.8037E-02 1.1163E-02 1.6989E-02 3.93106-02 

2.1148E-02 1.6092E-02 1.6940E-01 5.6093E-b2 9.2915E42 3.3397E32 
9.1177E-02 4.6021E-02 8.7342E-02 4.3059E-02 7.8700E-02 803037E-02 
2.7603E-02 2.1375E-02 3.7373E-02 1 -5976E-02 3.3390E-02 1 .8004E-02 
8.2636E-03 4.8534E-03 9.6192E-03 6.96976-03 7 .7864E43 1.1544E-02 
6.69 19 E-02 2 06467E-02 5.41 14E-02 2 862 6E-02 4 -87 01 € 4 2  6 076246-0 2 

4.2026E-03 0.0 4.6854E-02 0.0 
0.3 0.0 0.0 0.0 
1.lt56E-02 4.8629E-03 5.7096E-03 6.4312E-03 
1.6608 E-0 3 1 01008 E-03 1 4223E- 02 5.893 1E-02 
i . 8 4 0 2 ~ - 0 ~  1 . r 3 6 6 ~ - 0 2  8 . ~ 5 5 7 ~ - 0 2  7.4454E-02 

302926E-02 2.t433E-02 8r7839E-02 104111E-01 
8 01 163E-02 7 -5130E-02 1.3629E-01 1.9OelE-01 
3.1649E-02 2.4919E-02 2.2780E-02 3.5437E-02 

5.29 LO€-02 5 -3478E-02 101 832E-01 1.6177E-01 
1 -0513E-02 8.4549E-03 109529E-02 7.744lE-02 

i . o 3 7 4 ~ - c i  5 . 7 ~ 7 i ~ - o z  2.4675~-01 9.19iix-02 i . 6 3 5 3 ~ + ~ 1  i . 3 4 4 4 ~ - 0 1  1.0317~-01 9 . 2 7 7 9 ~ - 0 2  2.0384~-01 2.5148~-01 

1.1726E-Cl 6.5012E-02 2.6248E-01 1.0331E-01 1 -7627E-01 1.2333E-01 1.2037E-01 1.0t61E-01 2.3579E-Cl 3.7811E-01 

3.5464E-05 1.4564E-05 E.0832E-03 109767E-04 4.6137E-05 1.8189E-05 5.5167E-04-3.8741E-05-6.C5ClE-05 8.4311E-04 
6.2063E-05 1.5192E-05 1.5202E-03 5.5349E-05 1.4255E-05 1.6496E-05 4.9604E-O4-4.0166€*05-3.4241E-(H 4.1 58+E-04 

6.1554E-05 1 -7533E-0 5 1.8322E-03 9 8039E-OS 1 5433 E-05 2-5096E-05 7~0310E-04-4.9465E-05-5.36SlE~O5 l o  8 4 6 s - 0 3  
1.1299E-04 2.1672E-05 2.3363E-03 9.1272E-05 2 -1880 E 4 5  3.3322E-05 8 ~ 0 2 0 8 E ~ 0 6 7 ~ 0 9 1 7 E ~ 0 5 - 7 ~ 3 7 3 4 E ~ 0 5  8.7449E-M 

5.5343 E-0 5 1.4716E-05 3.45 18E-03 9.281 6E-05 2 -3679 E 4 5  1.5946 E-O 5 4.8726E-04-3 08594E-05- 3.97306-05 3.6 804E-04 

1.0242E-04 6.2593E-05 3.1970E-03 1 -3834E-04 7.0447E-05 t .4843Ed5 5.398lE-04 1 aC292E-05 8.8734E-06 5.5821E-04 

0.0 0.0 0.0 0.0 0.0 0.0 0 .o coo 0.0 0.0 
0.0 0.0 0. 0 0 .0  0 .o 0 .o 0 .o 0 .o 0.0 0.0 
0.0 0.0 0.0 0.0 0 .o 0 .o 0.0 0.0 0.0 0.0 
3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .o 0 .o 0 .o 0.0 0.0 0.0 

2 -9102 E- 05 1 0929E-05 1.0075E-03 3 1808E-05 9 -3675 E-06 5.5398 €4 6 2 -99 59 E-OC2.0634E- 05- 8.8646E-06 1 -1 9t2E-04 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

?.lltOE 0 5  1.0720E 05 1.9989E 07 3.4210E Ob 1.1820E 06 3.2293E 05 2.1631E O t  5.1390E 0 5  3.6440E 05 1.9698E 06 

2.3300E 04 1.1100E 04 5.5580E 05 4.4000E 04 6.2000E 03 6.8000E 0 3  2.0920E 05-1.8300E 04-8.6000E C 3  7o46COE 04 

00 c 

1 



T a b l e  5 c o n t i n u e d  

1 8 1  18 2 1 8 3  1 8 4  185 186 187 188 1 8 9  190 
CODE 3805 3806 3807 3808 3809 3810 38 11 3812 3813 3 8 1 4  

OIRBTU 
1 7 0 0  
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

1 7 0 0  
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

I N V B T U  

1CINBU 
1 

1 CINBP 
1 

PCGC@B 
1 7 0 0  
2 803 
3 3 1 0 1  
4 6801 
5 6802 

1 OPCGU 
1 

1 CPCGP 
1 

PCGT@T 
1 7 0 0  
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

0.0 1.7640E-03 3.8102E-03 2.d8J3E-03 1.5548E-03 
0.0 0.0 0. 0 0.0 0.0 
5.8000E-03 8.690SE-03 5.8611E-03 2.2074E-03 1.4337E-03 
2.20-E-02 9.9409E-04 2.3060E-03 3.7378E-03 2 a8912E-03 
2.5651E-02 8.8721E-03 4.9417E-03 1 -2892E-02 9.1794E-03 

5.0539E-02 1.6195E-CZ 3.1024E-02 8.3501E-02 3.3847 E-02 
7.9163E-02 4.482%-02 6.2443E-02 1.22lbE-01 5 -6425E-02 
2.0470E-02 2.0753E-02 2.6366E-02 2 ~ 7 7 1 E - 0 2  1.6119E-02 
2.5896E-02 6.3711E-03 1.0279E-02 4.3603E-02 1.2343 E-02 
6.2136E-02 2.6306E-02 3.8928E-02 1.3155E-01 4.2369E-02 

1.3280E-01 5.4402E-02 8.2786E-02 1.6037E-01 7.7450E-02 

1 -4517 E- 0 1 6 -482 SE-02 9.96 OX-02 9 7 643 E-02 

3.6267E-04 9.4687E-06 6.9324E-05 8.7e74E-04-1-5479 E 4 4  
2.0722E-04 9 5 595E-06 5.0893E- 05 4.6895E-04-9.4124E-05 
8.29 92E- 0 5 6. E 55 1E - 06 3.32 86E- 05 1.4728E -04-4.1647 E-05 
7.4178E-C4 104869E-05 9.1687E-CS 1.8316E-03-2.2531E-04 
4.0343E-04 1.3515E-05 7.87C3E-05 9.6692E-04-1.753lE-04 

1.88 11 E- 04 8.8 792E - 0 6 5.1407E- 05 4 2 43 2 E -04 -9 -6 1 9 4  E-05 

2.8775E-C4 5.7715E-05 1.0222E-04 6.0478E-04-5.7548E-05 

0.0 0.0 0.0 0.0 0 .o 
0.0 0.0 0.0 0.0 0 .o 
9.0 0.0 0.0 3. 0 3.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0. 0 0 . 0  0.0 

2 3 1  7 OE -01 

1.3972E-03 0.0 1.3395E-03 1.1508E-03 0.0 
0.0 0 .o 0.0 0.0 0.0 
3.5816E-03 203320E-03 20 t938E-03 1.4507E-C3 209621E-03 
1.827OE-33 2.9697E-03 1.C333E-03 2.1266E-03 3.8125E-03 
1 e5165 E-03 1.49 25E-02 9.5560E-03 9.587lE-03 1 -0447E-02 

3.2442E-02 5.44 14E-02 2 d 2 4 7 6 - 0 2  4. C006E-02 5.7195E-02 
5.7441E-02 8.8917E-02 5.4697E-02 6.6993E-02 7.8101E-02 
2 -5471 E 4 2  1 -9976E-02 1.9078E-02 1.6149E-02 2.4309E-02 
1 00 8 10 E -0 2 2 52 E4E- 02 8.3  79 3E- 0 3 1 e3 834E- 02 1.813 2E -02 
3.4463E-02 7.1475E-02 3.6990E-02 5.2574E-02 5.6765E-02 

7.8654E-02 1017C7E-01 7.2239E-02 9.2628E-02 1.1646E-01 

9 -6340 E-O 2 1 e 5 8  43E-01 8 5548E-02 1 1526E-01 1.461 2E-01 

3 - 7 7 0 1  E 4 4  8 19 30E-0 5 2 -5225E-05 3.8448E-C6 1.420OE-05 
2 -4 343  E -0 4 1 -9 175 E- 0 5 2 34 86E- 06 7.073 1E-06 
1.6723 E 4 4  1069 93 E-0 5 1.035SE- 0 5 8.7689E- 07 3.4098E-06 
5.0 146 E-04 1 .5196E-04 3 -2146E-05 5.3071E-06 1 -7970E-05 
3.6236E-04 9.7372E-05 3 - 2  165E-05 4.5716E-06 1.2752E-05 

2.5183E-04 4.608iE-05 1.9395E-05 2.4337E-06 7.8719E-06 

3 16 9 9 E 4  4 6 8 5 39E- 0 5 5 7 1  8oE -05 

0.0 0.0 0.0 0.0 0.0 
0.0 0 .o 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0 .o 0.0 0.0 0.0 0.0 
0.0 0.0 0 .o 0.0 0.0 

4 8 8 35 E-0 5 

1 0 4 0  1 E- 0 4 5 1 1 90E- 0 5 

GDOBTU 

GCODOL 

T FODOL 

1 0.0 0.0 0. 0 0.0 0 .O 0 .o 0 .o 0.0 0.0 0.0 

1 1.0025E 0 6  9.2830E 0 5  1.8415E 06 203101E 06 7.4290E 05 2.3757E 06 7.4210E 0 5  3.5110E 05 3.7710E 05 2.5490E 05 

1 8.9600E 04 7.3CCOE 03 2.79COE 04 1.314OE 05-5.7100E 0 4  1.4510E 05 1.88OOE 04 1.2000E 04 1.2000E 03 3.1000E 03 



90 303E1.1 S3 30E11-1 SO 30003'9 EO 30002'9 30 3000L'B SO 30811'1 $0 30081'1 €0 300OL'L CO 30029'2 CO 3008E'b 

SO 300LC'E 90 3L81S'1 90 316E8'1 90 3LELZ.1 90 35356'1 90 31ES1'1 SO 309ZB.E SO 309E3.2 SO 30LES'E 90 3L601'2 

0'0 0'0 0'0 0'0 0.0 0'0 0 '0 0 '0 0'0 0'0 

0 '0 0'0 0'0 0'0 0'0 0'0 0'0 0 '0 0'0 0'0 
0.0 0'0 0'0 0'0 0'0 0'0 O'P 0 '0 0'0 0'0 
0 '0 0'0 0'0 0'0 0'0 0'0 0.0 0 '3 0-0 0'0 
0'0 0'0 0'0 0'0 0'0 0'0 0'0 0 '0 0'0 0'0 
0.0 0 '0 0'0 0'0 0'0 0'0 0'0 0 '0 0'0 0'0 

50-3LSE8.L f3-39L66-2 EO-3KOZS-T 50-326ZL.S 30-3L829'Z +0-3€601*2 SO-3ES59.9 SO-308E3'9 '10-39L21'1 CO-3SE89'1 

SO-31593'2 'r0-339CS '2 EO-38ESS'f 90-35t6L'L 30-3LO6Z'Z 30-31089.T SO-3ZZBL.1 S0-36SL9'1 50-34658'9 f0-31IBZ'T 

50-35600.E 90-369E9.Z EO-3S19E01 50-31852'1 30-3318L'1 30-32139'1 S9-30ZSE'Z SO-3L6SO.Z 40-35328'5 50-32261'6 
SO-39E92.8 +0-35051'€ EO-366EE'I 50-36L96'1 30-329ZL'1 30-356SL'I SO-36109'Z 50-38803'1 SO-36232'5 SO-3K565'6 
SO- 326SO' 1 30 -36010 ' 1 CO -32 9EE' 1 90 -32 L L2.E S 0- 3E 11 9'8 50-3 086E *8 SO- 3 E 130 1 90 -31 €09 'L SO - 3138 8 -2 S 3 -35 LL6 *!? 
SO- 3 1Z8 '1 30 -3ECS 9' 1 30 -308LT' 6 9 0-3 82 36' 9 *r 0- 3 S 81 2' 1 3 0- 3 E 6 S T 1 S 0-30 3LS 1 SO - 38 E 9E -1 5 0 - 3E 9EO' 'r 5 0 -3 9993 9 
50-30909.9 *r0-385EZ0S EO-3860Z'E 50-3b56+'f 30-38866'9 C0-330CT*E S@-33169'2 SD-31ZZt'Z 90-3025E'T 33-316LL.Z 

10-3€81!?'1 10-3S591-K 10-32951-1 10-31560.1 10-36EEZ.1 20-390SE'L 20-39928.L 10-32EE0'1 10-3€62€'1 10-3869E.1 

10-31fC0'1 10-39900'1 10 -31690'1 20-3EE6S'B 10-33ZE1'1 20-3ZS3S.9 20-39569.9 23-3656E.6 10-3E61Z'I 10 -3LLSZ.T 

20- 3CSL9.E 20 -3S69Z.E 
20-3SLB 2' 2 €0 -3Z9S8'8 
20-391LO-2 20-3EL00'2 
20-3s~15 *S 20-3LL80'S 
20- 356 Z'L 20 -328L8.5 

EO-3+938*1 EO-3S€?SS'2 
20-33699.1 '?0-3LOIIO*L 
EO-3L010'2 E3 -3820'r'f 

0 '0 0-0 
0.0 +0-3LLE6*2 

20-3LSEb'Z 20-36EE1.f 20-3LSZ8.2 
EO -368fS'P 20-3 9593' 1 Eb3C902'9 

20-38806.3 20-398S9'S 20-3236L"r 
20-31212'9 20-3'rLS'r'C Zb323L1'L 

20-30881-2 ZO-~~~ZL-I z0-3sLei-z 

EO-~~~EB*E ~0-396+6*~ E+~TTZB-I 

0'0 C'O ago 
€0-32652'1 90-31951'6 E0-3LLOC'I 
€0 -3f106.2 €0-355 9E'K Eb3 08E 1'1 

EO-329Zt0T 90-39693.9 30-31 €63'3 

20-38520'Z ZO-3LOSL'Z 20-33169'E 20-3161E.E 20-3ZSBO'E 
EO-38ZZ6'3 EO-3ZE16'9 EO-30EZL.S €O-31S2L09 EO-3!?248'9 
20-3 1099'1 20-3EOS6-1 20-3E281'2 20-38EE9'2 20-3511i02 
20-3E63S.E 20-3849S'C 20-38290.9 20-3260L.S 20-3E99E.S 
20-~ZLOS-E 20-36~38- 2 20-39~26 *E ZO-~TZ~I-L ZO-~+ZZ~*L 

€0-3 PZCE- 2 €0-3 8 SSO E ZO-3ftEE 'T €0-35 59 S *9 *r0-32 S 1 '7.9 
++3!?119' L EO-32 102' 1 €0-36616 '1 EO-3E9S 1 1 f0-390L'r06 
€O-3Z'r9Z0Z EO-3SZ09*2 EO-38261% EO-3IZ9(roE E3-31!?80*2 

O'C 0'0 0 '0 0'0 0.0 
€0-3 859C' I 0.0 E0-331LS'S 0'0 SO-3L!?L9'8 

2099 5 

IOIE E 
008 2 
OOL 1 

10 193d 
1 

d93dJ 1 
1 

n33d0 1 

1089 3 

2089 5 
1089 9 
1G1€ E 
008 2 
OOL 1 

8OaE)Jd 
1 

d8N13 1 
1 

n8NIJl 
2089 5 
1089 +J 

1OIE E 
008 2 
OOL 1 

2089 S 
1089 3 
TOTE E 
008 2 
001 t 

nie AN 1 

niewa 
800 t LOO!? 9009 SO03 (roo3 EOOC zoo!? 1003 ZO5E T06E 3003 
002 661 861 L6 1 961 S 61 36K €6 1 261 16 1 
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Tab le  5 c o n t i n u e d  

201  202 2 03  234 20 5 20 6 207 208 2 0 9  21  0 
CODE 4009 4101 41 C2 4201 4202 4203 4 2 0 4  4205 4206 4207 

O I R R T U  
1 7 0 0  5.5624E-C5 9.2569E-04 1.1269E-03 0.0 1.6884E-03 2.7746E-03 1.1499E-03 4.0191E-04 0.0 0.0 
2 800 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
3 3101 1. ?116 E- 0 3  3. O t  59E-03 2. 8507E-03 3.9386E-03 4.6476 E-03 3.3402 E-03 6 -80 57 E- 0 3  2.2345E- 03  1.3693E- 03 9.7657E -04 
4 6 8 0 1  9.1617E-04 1.2845E-03 1.3239E-03 1.1789E-03 1.2443E-03 1.3545E-03 3.1097E-03 9.7453E-04 6.3550E-04 1-22826-03 
5 6802 1.8432E-04 2.7171E-03 3.0664E-03 408962E-04 3.868lE-03 2.5424E-03 1.2971E-02 2.6534E-03 1.7168E-03 1.6625E-02 

I NV RT U 
1 7 0 0  7.6564E-02 4.5679E-02 5.3054E-02 1.9797E-02 2.901CE-02 3.5516E-02 2.4088E-02 8.42C7E-02 4.0289E-02 7.8058E-02 
2 9DD 5.2273E-32 3.8334E-02 4.7796E-02 2 -7830E-32 302708E-02 3.7332E-32 6.OF62E-02 5.6256E-02 3.7955E-02 6.7114E-02 
3 3 1 0 1  2.2908E-02 1.7 526E-02 2.05 82E-02 1.5925 E-02 1.5779 E-02 1.6 217 E 4 2  2.2068 E-02 2 ~ 4 8 4 9 E - 0 2  1 -6747E-02 2 -2749E-52 
4 6801 8.1144E-03 5.273PE-03 7.3211E-03 4.0758E-03 4.2935E-03 5.6300E-03 8.1852E-03 7.0176E-03 5.3243E-C3 6.7319E-03 
5 6 8 0 2  3.1648E-02 2.5384E-02 2.8854E-02 1.3039E-02 1.8253E-02 2.2456E-02 3.8422E-02 303987E-02 2.2679E-02 4.6980E-02 

6.70 3317E- .2713E;02 1.3818E-01 1 1.2041E-01 7.8535E-02 9 

--- F _  103368E-01- 8.7163E-02 1 4.426 7 e62 lr465E- .1424E-02 1.4919E-01 

TCINBU 

T C I N R Q  

PCGDOB 

tLY6 - ,  &:, !* 

~.~ ~ - 
1 7 0 @  
2 ROO 
3 3 1 0 1  
4 6 8 0 1  
5 6892 

1 CPCGU 
1 

T CPCGP 
1 

PCGT OT 
1 7 0 0  
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

2.2075E-C4 
5.4976E- 05 
3.7317E-05 
P. 3388E- 05 
8.2561E-05 

2.S 853E-C4 1.3743E- 03 4.2333E-04 
9.1384E-05 4.51 29E-04 i.1635E-04 
6 -471 3E-05 3.01 00E-04 1.9240E-04 
1.3758E-04 7.5645E-04 3.4790E-04 
1.3236E-04 6.7578E-Ob 2.5227E-04 

1.0001E-04 1.4788E-04 6. 5081E-04 2 -6270E-04 

1.4401 E - C 4  1.8 56 5E- 04  7.1971E - 04 3.101 2 E-04 

0.0 0 .o 0.0 0.3 
0.0 0.0 0. 0 0.0 
0.0 0.0 0. 0 0.0 
0.0 0.0 0.0 0. c 
0.0 0.0 a0 0.0 

5.6606E-04 4 .6848E44  i . lZ21E-Ot  4.0599E-04 1.5522E-04 1.9380E-05 
2.3277 € 4 4  1.7963E-04 1.9590E-06 9.8537E-05 6.7084E-05 6.0781E-06 
1.7392 E-04 1.2086E-04 1.0984E-06 6 -7687E- 05 4.5846E-05 3.1 91 OE-06 
3.3437E-04 2.9644E-04 i.8784E-Ct 1.3506E-04 1.0258E-04 6.6717E-06 
3.2223E-04 2.6800E-04 3.0626E-06 1.4826E-04 9.9428E-05 1.0554E-05 

3.2031E-04 2.5 1 9 t  E-04 1.8949E-C6 1.8666E-04 1.0113E-04 9.9577E-06 

3.5802E-04 2.7550E-04 5.0472E-05 2.2259E-04 1.4559E-C4 5.781OE-05 

0 .o 0 .o 0 .o 0.0 0.0 0. 0 
0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0 . 3  0.0 0.0 0.0 0.0 
0.0 0 .o 0 .o 0 .o 0.0  0.0 
0.0 0.0 0 .o 0.0 0.0 0.0 

GCOBTU 

GOODCL 

T FGDOL 

1 0.0 0.3 0.0 0.0  0.0 0.0 0.0 0.0 0.0 0.0 

1 8.9370E C5 1.9656E O C  3.0017E 06 3.2310E 05 7.7040E 05 1.8382E 0 6  8.3550E 05 1.5685E 0 6  8.0300E 04 2 . 2 6 4 C E  05 

1 3.6000E 0 4  8.1600E 0 4  3.2320E 05 2.6700E 05 2.4360E 0 5  1.6470E 0 5  1.1000E 0 3  6.0200E 0 4  C.CSOOE 04  3.100OE 03 



Table 5 cont inued 

CODE 

1 700 
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

1 700 
2 803 
3 2 1 0 1  
4 6 8 0 1  
5 6 8 0 2  

T CINBU 
1 

T CINBP 
1 

PCGOO 8 
1 7 0 0  
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

T OPCGU 
1 

T OPCGP 
1 

P CGT OT 
1 700 
2 8 0 0  
3 3 1 0 1  
4 6 8 0 1  
5 6802 

OIRBTU 

INVBTU 

GCOBTU 
1 

GOOOOL 
1 

T FOOOL 
1 

2 1 1  21 2 213 214 215 216 2 17 218 219 22 0 
4208 4209 4210 421 1 4 3 0 1  4302 4400 4 5 0 1  4502 4503 

1.8490E-03 0.0 0.0 4.1232E-04 904521E-03 2.9072E-03 4.7503E-03 3.5388E-03 2.7325E-03 0.0 
0.0 0.0 0 .0  0.0 0.0 0 .o 0 .o 0.0 0.0 0.0 
2.t331E-03 1 -1357E-03 5.4668E-04 6.8825E-04 1 e5628 E-02 2.9601E-03 1.6525E-03 1 -6636E-03 1.3722E-03 1.3065E-03 
1.1587E-03 1.9880E-03 1.2738E-03 1.2012E-03 1.4418E-03 100511E-03 7.5662E-04 1.3096E-03 1.0354E-03 1.4897E-03 
3.4937E-03 4.2587E-03 0.0 1.6582E-03 1.3811 E-03 1.7 186 € 4 3  3.7035E-03 1.702SE-C3 2.7552E-03 6.6796E-03 

3 . 2 2 t l E - 0 2  3.3432E-02 5.3620E-02 4.6822E-02 3.7413E-02 2 -6660E-02 3.8715E-02 3.7154E-02 301517E-02 302966E-02 
308217E-02 5.9059E-02 7.8205E-02 4.1256E-02 4.3799E-02 3.3653E-02 3.5725E-02 3.2947E-02 3.0419E-02 3.5843E-02 
1.6693E-02 2.0622E-02 2.1482E-02 1 -7273E-02 2 -8979E-02 1 -4623E-02 1.6031E-02 1.5371E-02 1.3445E-02 103779E-02 
5.4656FC3 1.4258E-02 2.41 83E-02 6.5560E-03 5.0587E-03 5.3274E-03 4.4717E-03 5.0023E-03 4.3461E-03 409057E-03 
2.2684E-C2 400298E-02 5.9251E-02 2.5193E-02 1.7236 € 4 2  1.7202E-02 2.10 16E-02 1.8851E-02 1.7978E-02 2.3279E-02 

6.4800E-02 7.7679E-CZ 1.0670E-01 8.1268E-02 7-59566-02 5.2087E-02 t.97S6E-02 6.4905E-02 5.7422E-02 6.3714E-02 

7 -3742E-CZ 1 a 0  101E-01 1.4627E-01 9 1993E-02 8 -4232 E-02 6 -0312E-02 7 - 7  111E-02 7 -3 089E- 02 6 -4532E- 02 7.1 73 9E-02 

8.1440E-C4 1.0710E-Ot 1.9926E-04 202350E-04 1.3544E-03 1.2166E-03 700377E-03 606375E-03 5.2175E-04 1.1865E-03 
3.51 92 E- 04 6.901 4E-0 7 1.06 01E-04 7.1834E-05 5 -7895 E-04 5.1020E-04 2.3689E- 03 2.1470E- 0 3  1 8369E-04 4.7 05 8E-04 
2.3809E-C4 3.7325E-07 4.51 01E-05 4.6583E-05 5.9269E-04 3.7703E-04 1.6464F-03 1.5514E-03 1.2575E-04 2.8019E-04 
5.5075E-04 1.8233E-06 3.5872E-04 1 -2492E-04 7.3099E-04 9.1580E-04 3.2447E-03 3.5672E-03 208719E-04 7.0480E-04 
501812E-04 1.1681E-Ot 1.9922E-04 1.C881E-04 5.6455E-04 7.1025E-04 3.45tSE-03 3.047lE-03 2.6928E-04 7.5807E-04 

4.6627E-04 6.t5C6E-07 1.02SlE-04 1.1083E-04 7.9249E-04 6.7234E-04 3.6t25E-03 3.3202E-03 2.7243E-04 6.5667E-04 

5.0579E-C4 4.9308E-05 1.7445E-04 1.5660E-04 8.0409E-04 7.2068E-04 3.52tZE-03 3.2671E-03 3.1205E-04 6.8503E-04 

0.0 c. 0 c. 0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 
0.0 0.0 0. 0 0.0 0.0 0 .o 0 .o 0.0 0.0 0 .0  
0.0 0.0 0. 0 0.0 0.0 0 .o 0 .o 0.0 0.0 0.0 
0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0. 0 0.0 0.0 0 .o 0 .o 0.0 0 . 0  0.0 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2.1162E 06 5.0900E 0 4  3.6410E 05 8.4010E 05 7.3370E 0 5  1.6738E 3 6  3.0798E O t  2.9604E 06 4.572OE 05 6.88706 05  

3.1520E C5 4.0C00E 02 4.6400E 04 5.%00E 04 4.5200E 0 5  5.6980E 05 2.2697E O t  2.2306E 06 2.0670E 05 4.4940E 05 

00 
00 



CODE 

1 7 0 0  
i 800 
3 7 1 0 1  
4 6801 
5 6 8 0 2  

1 7 0 0  
2 8 0 3  
3 3101 
4 6801 
5 6802  

DIR8TU 

IhVBTU 

1CINBU 
1 

1 CINBP 
1 

PCGDO @ 
1 700 
2 800 
3 3101 
4 6 8 0 1  
5 6 8 0 2  

1 GPCGU 
1 

T CPCGP 
1 

PCGT OT 
1 7 0 0  
2 800  
3 3101 
4 6801 
5 6802 

GCOBTU 
1 

GCODOL 
1 

T FOOOL 
1 

Table  5 continued 

. ~ 

221 22 2 223 22 4 225 22 6 2 27 228 229 23 0 
4601 4602 46 03 4604 4 7 0 1 ,  4702 4703  4704 4801 4 802 

0.0 1.1095E-03 2.2165E-03 1.3199E-03 1.7538E-03 0.0 1.0630E-04 1.3089E-03 0.0 2.2 347E -03 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1.0679E-03 9.9070E-04 1.8288E-03 8.7053E-04 3.0145 E-03 3.3176E-03 1.8410E-03 2.4153E-03 8.4650E-04 904338E-04 
7.1008E-04 6.9745E-04 8.8542E-04 8.602CE-04 1.1487 E-03 9 .9615E44  1.2623E-03 1.0716E-03 7.4845E-04 1.0692E-03 
0.0 1.4486E-03 1.5634E-03 1.202ZE-03 1.2065E-03 0.0 5.4688 '2-04 4.9219E-03 1.04S8E-03 9.72 COE-04 

2.7662E-02 3.1570E-02 3-8378E-02 3.1268E-02 2.1558E-02 2.9172E-02 2.4862E-02 2.3C23E-02 205204E-02 2.6583E-02 
2.9070 E-02 3.0260E-02 3.42 OOE-02 3.0265E-02 2 -4763 E-02 2 -9452E-02 2 e57 25E-02 3 -1  166E-02 2.6854E-02 2 e6492E-02 
1.4831E-CZ 1.3S42E-02 1.6212E-02 1 -4169E-02 1.2810 E-02 1.5662E-02 1.2146E-02 1.3280E-02 1.2240E-02 1.237OE-02 
4 . 3 1 3 4 5 0 3  4.2777E-03 4-7453E-03 4.5983E-03 3.8954E-03 4.1575E-03 404647E-03 402S47E-03 4.0657E-03 4.3166E-03 
1.5307E-02 1.7414E-02 1.9300E-02 1.7216E-02 1.28416-02 1.4777E-02 1.4525E-02 1 .@801E-02 1.5354E-02 1.4911E-02 

5 2 2 5 2 E- 0 2 4 0 8 5 9 1 E -02 

5.9308E-02 6.4384E-02 7.5412E-02 6.4279E-02 4.8647E-02 6.1107E-02 5.3254E-02 5.735412-02 ,5.4486E-02 5.5t53E-02 

3.5448E-C6 8.5C39E-04 3.2397E-04 9.9495E-04 1.4866E-03 8.6938E-04 9-7909'2-04 1.1518E-03 1.0026E-03 8.9440E-04 
1.3588E-06 3.0012E-04 1.0531E-04 3.5128E-04 6.2285E-04 3.2016E-04 3.6954E-04 5.5430E-04 3.8967E-04 3.2514E-04 
1.0737E-06 2.1418E-04 7.7321E-05 2 -5472E-04 4.9906E-04 2.6370E-04 2.70 24E-04 3.6584E-04 2.7509E-04 2.3 514E-04 
2.ZOt3E-C6 4r6428E-04 1.5990E-04 5.8405E-C4 1.0122E-03 4.9457 E-04 7.0182E-04 8.3588E-04 6.4561E-04 5.7973E-04 
1.774PE-06 4.2840E-04 1.4741E-04 4.5534E-04 8.0115E-04 3.9845E-04 5.1753E-04 802941E-04 5.5408E-04 4.5391E-04 

1 9 107 E-06 4 -474 SE-04 1 64 2 2E-04 5 158 4E-04 8 2 68 4 E-04 4.6 35 5 E -0 4 5 1 1 t 2 E-04 6.990 1E- 0 4  5.42 17E- 04 4.6468E-04 

5.0415E-C5 4.8060E-04 2.0600E-04 5.5174E-04 8.6944E-04 4.9754E-04 5.6053E-04 7.3510E-04 5.8076E-04 5.0748E-04 

0.0 0.0 0.0 0.0 0.0 0 .o 0 .o 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .o 0 .o 0 .o 0 .o 0.0 0.0 
9.0 0.0 0.0 0 .0  0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 c. 0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 
0.0 0.0 0. 0 0 . 0  0.0 0.9 0.0 0.0 0.0 0.0 

5 7 I 8 5E - 0 2 6 76  4 9E - 02 5 6 7 5 6 E -02 4 2 2 7 4 E -0 2 5 04 3 05 E-0 2 4 59 50  E- 0 2 5 0 0 3 2 8 E- 0 2 4 7 8 3 5E- 02 

0.0 0.0 0. 0 0.0 0 .o 0 .o 0.0 0.0 0.0 0.0 

2.8330E 05 5.3020E 0 5  2.8740E 05 5.2830E 0 5  1.2241E 0 6  5.4720E 0 5  2.7188E 06 8.5410E 0 5  7.0020E 05 6.1430E 05  

1.6000E 0 3  3.3550E 0 5  1.0540E 05 3.9730E 0 5  8.6100E 0 5  3.7210E 0 5  4.9170E 0 5  6.C88OE 05 4.9670E 05 4.2010E 0 5  

03 
W 



Table  5 cont inued 

__ _____-___ - -~ - -~ 

231 232 233 234 235 236 2 37 238 239 24  0 
CODE 4803 4804 4805 4836  4901 4902 4903 4 9 0 4  4905 4 906 

DIRBTU 
1 7 0 0  
2 8 0 0  
3 3101 
4 6 8 0 1  
5 6 8 0 2  

1 7 0 0  
2 800 
3 3101 
4 6801 
5 6802 

I N V B T U  

TCINBU 
1 

T CINBP 
1 

PCGCO 8 
1 7 0 0  
2 800 
3 3101 
4 6 8 0 1  
5 6802 

1 

1 

1 7 0 0  
2 800 
3 3101 
4 6 8 0 1  
5 6 8 0 2  

T CPCGU 

1 OPCGP 

PCGTOT 

GCOBTU 
1 

GDODOL 
1 

T FDDOL 
1 

1.7713E-03 0.0 0.0 0.0 0. 0 4 8277E-34 2 - 2  334E-03 2.1236E-03 0 e 0  0.0 
0.0 0.0 0.0 0.0 0 .o 0.0 0.3  0 .o 0.0 0.0 
7.6931 E-04 7.5C3 4E-04 8.2960E-04 3 6653E-03 1 9974 E 4 3  4.8205 E-0 3 3.4747E-03 6.5087E-04 2.3039E-03 9.5761E-04 
1 13 50 E- 03 8 -7 6 30E-04 6.65 07E-04 9.3 22 7 E-04 9 2 0 3  3 € 4 4  1 -9 860 E-0 3 7 -7 477 E-04 7 7345E- 0 4  1.37 55E- 03 7 522 BE-04 
2.3165E-C3 1.3813E-03 7.6982E-04 2.0448E-03 2.3642E-03 4.3913E-03 1.9467E-03 1.5999E-03 3.4898E-03 1.4299E-03 

2.6096E-02 2.8820E-02 1.6985E-02 2.8955E-02 2.5760E-02 4.1262E-02 2.8254E-02 1.7C83E-02 2.9651E-02 2.6537E-02 
2.8405E-02 2.8914E-02 2.3142E-02 3.3378E-02 2 . 9 8 7 6 E 4 2  3.8091E-02 3.2269E-02 2.2470E-02 3.3892E-02 3.2554E-02 
1.2310E-02 1.3333E-02 1.0758E-02 1.6490E-02 1.3619E-02 1.8217E-02 1.5625E-02 804724E-03 1.4653E-02 1.3707E-02 
4.4954E-03 3.9891E-03 3.4935E-03 4.6015E-03 4.3850E-03 5.1389E-03 4.6912E-03 4.3054E-03 4.7485E-03 4.4378E-03 
1.6869E-02 1.62t4E-02 1.2822E-02 1 e8060E-02 1.7210E-02 2.1452E-02 1.7958E-02 1.4713E-02 2.0245E-02 1.9196E-02 

4.9831F-CZ 5.3590E-02 3.6498E-02 5.7552E-02 5.1080E-02 7 . 4 0 1 5 E 4 2  5.5650E-02 3.5080E-02 5.8610E-02 5.4882E-02 

5.7186E-02 6.0116E-02 4.2214E-02 6.5080E-02 5 -8254E-02 8 -2422E-02 6 -3324E-02 4 -2 124E-02 6.6378E-02 6.2 142E-02 

4.21S8E-04 7.6654E-04 5.1530E-04 1.9155E-03 1.6676E-03 2.5578E-04 2.8155E-04 1.2314E-06 1.8357E-04 4.7679E-04 
1.6754E-04 2.8052E-04 2.561 OE-04 8.0543E-04 7.0548 E-04 8.6131E-35 1.1746E-04 5.9079E-07 7.6536E-05 2.101 BE-04 
1.1246E-04 2.OC36E-C4 1.8439E-04 6.1631E-04 4.9813E-04 6.3799E-05 8.80S4E-05 3-4503E-07 5,1253E-CS 1.37C7E-04 
2.9016E-C4 4.2352E-04 4.2306E-04 1.2151E-03 1.1331E-03 1.2716E-04 1.8687E-04 1.2388E-06 1.1735E-04 3.1354E-OC 
2.4680E-04 3.91406-04 3.5196E-04 1.0810E-03 1.0080E-03 1.2032E-04 1.6215E-04 9.5S53E-07 1.1343E-04 3.0742E-04 

2.2883E-04 4.C88 1E-04 3.1336E-04 1 .C882E-03 9 e4166E-04 1.3201E-04 1.5830E-04 7.0335E-07 1.0364E-04 2.7749E-04 

2.7504E-04 4.4219E-04 3.6141E-04 1.1083E-33 9.7416E-04 1.7497E-04 2.0577E-C4 4.9279E-05 1.49t5E-C4 3.1916E-04 

0.0 0.0 c. 0 4.0 0.0 0.0 0 .o G.0 0.0 0.0 
0.0 0.0 0.0 3.0 0.0 0 .O 0 .o 0.0 0.0 0.0 
0.0 0.0 0.0 0-0 0 .o 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .o 0 .o 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .0  0.3 0 .o 0.0 0.0 0.0 

0.0 0.0 G. 0 0.0 0 .o 0.0 0.0 0 .o 0.0 0.0 

3.0230E 0 5  4.5210E 0 5  4.7980E 05 1.2661E 06 1-5465E 06 1.0306E 06 3.6420E 05  1.741OE 0 5  1.0642E 06 3 . 0 7 5 s  05 

2.0190E 0 5  3.3215E 0 5  3.7880E 0 5  8.2600E 05 8.0830E 05 7.740JE 0 4  1.24tOE C5 9.0000E 02 7.7300E 04  2.2100E 05 



Table 5 continued 

. . ~ __ 

CODE 

1 7 0 0  
2 800 
3 3101 
4 6 8 0 1  
5 6802 

1 7 0 0  
2 8 0 0  
3 3101 
4 6801 
5 6802 

T C INBU 
1 

1 C I N B P  
1 

PCGDOB 
1 7 0 0  
2 8 3 3  
3 3101 
4 6801 
5 6802 

1 

O I R B T U  

I NV BTU 

r OPCGU 

T GPCGP 

241 24 2 243 244 245 246 2 47 248 2 49 250 
4907 5coc  51 01 5102 5103 51D4 5201 5202 5203 5204 

0.0 4.1992E-04 9.0146E-04 0.0 0.0 1.7961E-03 2.1492E-03 1.9147E-03 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.0576E-C3 2.0156E-03 1.6118E-03 7.1265E-04 9.1954E-04 7.4183E-04 4.7032E-04 5.4705E-04 1.1227E-03 3.9901E-04 
1.3817E- C3 1 -3C85E- 03 5.799%-04 9.0249E-04 6 e5794E-04 8.2095 E-04 9.5428E-04 9.1917E-04 5.7676E-04 6.5671E-04 
1 . 6 3 2 9 6 0 3  1.8795E-03 4.1643E-04 2 -5919E-03 6.2811 E-04 7.7584E-OC 2.4383E-03 1.4667E-03 0.0 1.517lE-03 

2.6Q39E-02 2.4506E-02 1.0238E-02 1.2204E-02 2.3984E-02 2.4977E-02 3.021iE-02 3.1009E-02 2.8761E-02 2.6743E-02 
3.2311E-02 2.7880E-02 1.5689E-02 1 -99J4E-02 2.9633E-02 2.7653E-02 303043E-02 3.4610E-02 3.2150E-02 3.3343E-02 
1.4271E-C2 1.2904E-C2 8.7819E-03 8.6647E-03 1.3232E-02 1.2719E-02 1.4156E-02 1.9328E-02 1.5086E-02 1.4967E-02 
5.4375E-03 4.9908E-03 2.5653E-03 3.074OE-03 4.3453E-03 4.4275E-03 5.0699E-03 5.2912E-03 5.1978E-03 5.1463E-03 
i . 9 1 6 3 ~ - 0 2  1 . 6 4 1 5 ~ - 0 2  7 .5682~-03 1 . i i a 9 ~ - 0 2  1 . ~ ~ z ~ E - o L  i s a 4 2 ~ - 0 2  i . 9 9 5 9 ~ - 0 2  2 .0240~-02 1 .8249~-02 i . 9 4 1 6 ~ - 0 2  

5.36ClE-02 4.72C2E-02 2.3263E-02 2 -8915E-02 4.9103E-02 4.8028E-02 5.7988E-02 t.0123E-02 5.5512E-02 5.47406-02 

6.2497E-02 5.5367E-02 2.7460E-02 3.3944.E-02 5.6211E-02 5.5271E-02 6.6283E-02 6.8779E-02 604015E-02 6.3159E-02 

1.6080E-C3 2.1433E-04 1.6354E-03 2.8501E-04 1.5924E-04 5.0109E-04 4.2780E-04 2.7641E-04 2.6131E-03 2.4481E-04 
7 . 0 3 5 1 E 0 4  8.8943E-05 9.1414E-04 1.6956E-04 7.1766E-05 2.3235E-34 1.7067E-04 1.1254E-04 1.0655E-03 1.1134E-04 
4.8126E-04 6.1785E-05 7.925lE-04 1.1433E-04 4.9636 € 4 5  1.4417E-04 1.13i5E-04 7.7157E-05 7.7438E-04 7.7407E-05 
1.2956E-03 1.7423E-04 1.6356E-03 2.8656E-04 1.1516E-04 3.5457E-04 i .0656E-04 1.8827E-04 1.88506-03 1.8805E-04 
1.0350E-03 1.2989E-04 1.0938E-03 2.4910E-04 1 . 0 1 6 5 E 4 4  2.8756E-04 2.55706-04 1.6324E-04 1.5001E-03 1.6081E-04 

9.0216E-04 1.1609E-04 1.0419E-03 1.8982E-04 9.2683E-05 2.7329E-04 2.3359E-04 1.5241E-04 1.4292E-03 1.4196E-04 
~ .~ 
1 905746E-04 1.6t29E-04 1.1129E-03 2.4126E-04 1 -4003E-04 3.1989E-04 2.7873E-04 1.9887E-04 1.4708E-03 1.8991E-04 

1 7 0 0  0.0 0.0 c. 0 0.0 0 .o 0.0 0.3 0 .o 0.0 0.0 
2 800 0.0 0.0 080 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
3 3101 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
4 6801 0.0 0.0 0.0 0.0 0 .o 0 00 0 .o 0 .0 0.0 0.0 
5 6802 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

PCGT OT 

GCOBTU 

GOODOL 

T FODOL 

1 0.0 0.0 0.0 0.0 0 .o 0 .o 0.0 0.0 0.0 0.0 

1 8.9040E C 5  2.2573E 06 3.0820E 06 3.62COE 05 1.0360E 0 5  3.9920E 0 5  2.5530E 0 5  1.4510E 0 5  2.4248E 06 1.728OE 05 

1 7.4530E C5 1.CS2OE 05 1.9944E 06 219160E G S  8.2900E 04 205050E 05 1.7680E 05 1.1130E 0 5  1.1344E 06 1.1430E 05 



. 

Table 5 c o n t i n u e d  
- 

2 5 1  2 5 2  2 53 254 2 5 5  256 2 57 258 2 59 2 6 0  
5205 5301 53 02 5303 5304 5305 5306 5307 5308 5401 

2.2934E-04 0.0 3.9915E-03 3.9204E-04 1.7323E-03 0.0 8.0093E-04 5.7653E-03 0.0 2.8040E-03 
0.0 0.0 0.0 0.0 0 00 0.0 0.0 0.0 0.0 0.0 
5.6 0 8 8 E- 0 4 3 7 3 88E- 04  2 9 804E-04 
1.1808E-03 1.0296E-03 1.8398E-03 8.8789E-04 1.4290E-03 1.3434E-03 9.2708E-04 1-40946-02 1-1408E-03 1.3701E-03 
9.9775E-04 7.7127 3E-04 2.3434E-C3 1.0356.E-03 1.8 109 E-03 1.4393 E-03 2.78 38 E- 0 3  2 -2 196E- 02 3.1830E-03 3 -8763E-03 

2.8841E-02 1.4772E-02 3.5107E-02 2 -0686E-02 3.0639E-02 1 -5555E-02 3.8753E-02 f.7425E-02 2.6257E-02 3.7133E-02 
3.3225E-02 2.1186E-02 3.8158E-02 2.5528E-02 3.1421E-02 2.0876E-02 3.6568E-02 8.6102E-02 3.8980E-02 3.7813E-02 
1.4416E-02 9.9116E-03 1.6672E-02 1 -1474E-02 1.4100E-02 9.3405E-03 1.5247E-02 2.7791E-02 1.3746E-02 1.4S68E-02 

l.SI343E-02 1.1964E-02 2.2678E-02 1.4911E-02 1.8573E-02 1.2226E-02 2.27C8E-02 5.9949E-02 2.6464E-02 2.4073E-02 

5 6433E-02 3 1896E-02 7.06 81E-02 4 1744E-02 5 -6288 E-02 3 e2562E-O 2 t a97 84E-02 1.2 18OE-01 5 .  C 1  S7E-02 6.8 €!04E-02 

6.5305E-02 3.8i93E-02 8.1050E-02 4.8784E-02 6.5378 E-02 3.8656E-02 7.8503E-02 1.560ZE-01 7.0457E-02 7.8477E-02 

6.7287E-04 7.9643E-04 le t882E-03 8.1644E-G4 1.3530E-03 1.9085E-O)Q 5.2949E-04 1.03026-04 2.7506E-C4 1.611CE-03 
2.8275E-04 4.1666E-04 6.0085E-04 3.6752E-04 5.0616E-04 9.3434E-05 1.8225E-04 5.6345E-05 1.4872E-04 5.984OE-04 
1.9002E-C4 3.0192E-04 4.0663E-04 2.5585E-04 3.5179E-04 6.4750E-05 1.1770E-04 2.8168E-05 801232E-05 3.6688E-04 
5.0503E-C4 8.4147E-04 1.0922E-03 6.7794E-04 9.7955E-04 1.8244E-04 2.9069E-64 1.4576E-04 3.6495E-04 1.0239E-03 

6 2 t 4 6E- 0 4 6.3 8 4  5 E- 04 5 72 1 3 E -04 1.0 5 20 E-03 4 5 354 E -0 4 3 5 1 4  1 E- 04 7 2 8 9 1 E- 0 3 

5.4 231 E- 03 3.9C99E-03 t. 33 81E-03 4.303 1 E -03 5.5568 E-03 3.7 250 E-0 3 5.3299 E-0 3 i .O 913 E- 0 2  8.7410E- 03 5.9 12 2E -03 

4.1886E-04 5.8366E-04 8.8574E-04 5.3246E-04 7.4213E-04 1.3573E-04 2.8073E-04 9.7308E-05 2.5045E-04 9.44966-04 

3.7250E-04 4.7839E-04 8.6678E-04 4.6408E-04 7 -0212E-04 1.1173E-04 2.7314E-04 5.8863E-05 1.6004E-04 8.5OOoE-04 

4.2068E-C4 5.4679E-04 9.0574E-04 5 -1731 E-04 7 -5289 E-04 1.6342E-04 3.1303E-04 1.1472E- 04  2.24C2E- 04 8.841 BE-04 

3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 
0.0 0.0 0. 0 0.0 0.0 0 .o 0.0 0 .o 0.0 0.0 
0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

CODE 

1 7 0 0  
2 8 0 0  
3 3101 
4 6801 
5 6802 

1 7 0 0  
2 8 0 0  
3 3101 
6 6 8 0 1  
5 6802 

T C I N B U  
1 

T C I N B P  

D I R B T U  

I NV BTU 

1 

1 7 0 0  
2 800 
3 3101 
4 6 8 0 1  
5 6802 

T CPCGU 
1 

T OPCGP 
1 

PCGT OT 
1 7 0 0  
2 800 
3 3101 
4 6801 
5 6 8 0 2  

PCGDO 8 

GCOETU 
1 

GDODOL 
1 

T FODOL 
1 

0.0 0.0 L O  0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4.05ZOE 0 5  9.3E50E 05 7.817OE 05 1.2061E 06 1.9876E 06 8.1910E 05 3.6180E 0 5  2.4420.E 0 5  3.1950E 05 6.4570E 05 

i.9133E C 5  6.7320E 05 5.3900E G5 4.9280E 05 5.5140E 0 5  1.5320E 05 1.70tOE 05 2.2400E 04 1.30tOE 05 5.417CE 05 



Table 5 c o n t i n u e d  
.. 

CODE 

1 7 0 0  
2 800 
3 3101 
4 6 8 0 1  
5 6802 

1 7 0 0  
2 8 5 0  
3 3 1 0 1  
4 6 8 0 1  
5 6802 

0 I R B T U  

I N V B T U  

T C I N e U  
1 

1 

1 7 0 0  
2 800 
3 3 1 0 1  
4 b801 
5 6802 

T C I N B P  

PCGDOe 

T GPCGU 
1 

1 

1 7 0 0  
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

T CPCGP 

PCGTOT 

GDOBTU 
1 

G 0 0 0 0 L  
1 

T FODOL 
1 

2 t l  26 2 2 63 264 
5402 5403 54 04 5405 

5.1732E-C3 203661E-03 0.0 0.0 
0.0 0.0 0.0 0.0 
7.66 OZE- 04 2.5 07 ZE- 04 3. ~ ~ O O E - O C  2.81 7 0 ~ - 0 4  
1. S ~ O ~ E - C ~  i . i 5 7 5 ~ - a 3  8. 5 6 6 8 ~ - 0 4  9.6702~-04 
2 .722z~-a3 3 .7890~-03 i . 6 7 8 7 ~ - 0 3  1 . a ~ 4 ~ - 0 3  

3 . ~ 7 1 6 ~ - 0 2  3 . ~ 1 9 4 5 ~ - ~ 1 2  4.0187~-02 2 .9497~-02 

2 .3616~-az  2 .4535~-02 z.4028~-02 i . 7 3 4 4 ~ - 0 2  

3.8004E-02 3.7281E-02 2.9977E-02 2.3774E-02 

1.6468E-02 1.5746E-02 1.7429E-02 1.3090E-02 
6.3154E-03 6.2294E-03 t. 5209E-03 4.9591E-03 

265 
5406 

0 .o 
5.1378 E 4 4  
1.2426E-03 
0.0 

1.5 116 E 4 2  

o .a 

2 -0627 E-02 
1.0251E-02 
3.5290E-03 
1.0523 E 4 2  

266 267 268 2 69 27 0 
5407 5 5 0 1  5502 5503 5601 

9.2715E-04 0.0 1.7 C25E- 0 3  5.141 5E- 04 4.3 34 OE -04 
0.0 0.0 0.0 0.0 0.0 
2.7701E-04 3.4020E-04 2.2658E-03 2.3672E-03 2.0834E-04 
8.3677 E-04 1.1593E-03 9.8441E- 0 4  4.9053E- 04 4.5020E-04 
4.0723E-03 3.39406-03 2.1000E-03 1.2578E-03 0.0 

3 06652E-02 104155E-02 3.0134E-02 3 e2784E- 02 1.4416E-02 
3 -8553E-02 2 -79 15E-02 4 -2902E-02 3.811BE-02 2.1 861E-02 
1 . 5 5 6 7 E 4 2  9.8939E-03 1.8661E-02 1.7217E-02 1.1063E-02 
5.4255 E-03 4.26 68 E-03 600384E-03 5.66C6E-03 3.4451E-03 
2.4302E-02 1.8929E-02 i .5142E-02 2.2282E-02 1 -1637E-02 

7.0760 E- 0 2 6.97 5 5E - 02 

8.109ZE-02 7.9946E-02 

2.7 3s 3 E- c3 2.1 79 6~ - 03 
1.0021 E- 03 8.305 CE- 04 

1.78 B BE- 03 1.4538E -03 
6.6023E-04 5 e201 1E-04 

1.5162E-03 1-2979E-03 

1.4 268E-0 3 1.158 8E- 03 

1.4586E-C3 1 1539E-03 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.33 90E-02 

7.4058E- 02 

1.58tZE-03 
7.7568E-04 
5.21 05E-04 
L 3 7 7 4 E - 0 3  
1.15 O4E-03 

5.44 96E- 04 

1.0027E-03 

c. 0 
0. 0 
0.0 
c. c 
0. 0 

4 -811 9E-02 3 -2077 E-02 6.9569E-02 3.7678E-02 6.6764E-02 6.5022E-02 3.2699E -02 

5.6232E-02 3.7851E-02 7 .8445E42 4.4t58E-02 7.6642E-02 7.4282E-02 3.8335E-02 

3.452 1 E-04 1 e1368 E d 4  5.4657 E 4 4  3.5993E-04 6.1624€-04 1,4677E-04 2.5993E-03 
1.5623E-04 5.6585E-05 ZaJ972E-04 2.5819E-04 3.5119E-04 6.2250E-05 1.4378E-03 
1 -0739E-04 4.3553E-05 1.3116E-04 1.4174E-04 2.3660E-04 4.3549E-05 1.12706-03 
2 8743 E-04 4.3 1 8 6 E- 0 4  2 - 4 7 9 5E -0 3 
2 -2786E-04 7 -1604E-05 3.27906-04 4.3427E-04 C .  1049E- 04 9.0258E-05 1 -8985E-03 

A 0 5 9 4  E-04 3 2 296 E -0 4 5 e 4  09 0 E- 0 4  1 0 1 1 6E- 04 

109681E-04 6.7650E-05 2.9689E-04 2.6726E-04 4.2542E-C4 8.2833E-05 1.6583E-03 

2.4734E-04 1.1763E-04 3.3677E-04 3.2296E-04 4.t577E-04 1.3013E-04 1.7296E-03 

0.0 0.0 0.3 0.0 0 .o 0.0 0 .0  
0.0 0.0 0 .o 0 .o 0 .o 0.0 0.0 
0.0  3.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0 .o 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0 .o 0 .o 0.0 0.0 0.0 0.0 

1.3390E 0 6  8.6990E 05 5.8320E 05 2.1570E 05 1.2770E 05  5.2880E 05 6.1780E 05 1.2432E 06 1.2378E 0 6  2 .7870~ 06 

8.8600E C5 7.3000E 05 6.6070E 05 1.8130E 05 9.3900E 0 4  1.8620E 0 5  E.1660E 05 2.8020E 0 5  5.5900E 04 2.2513E 0 6  

rt) 
w 



T a b l e  5 continued 

-__- -____ ___ 
271 272 2 73 274 275 276 2 77 278 2 7 9  280 

5602 5 t 0 3  56 04 5701 5702 5703 5801 5eO2 5803 5 804 

0.0 3.05466-03 1.5393E-04 b.0 6 - 2 8  5 1 E-04 4.1775 E-04 5.3 143 E-04 2 - 4  160E- 03  0.0 2.1 074E-03 
0.0 0.0 0.0 0.0  0.0 0.0 0.0 0 .o 0.0 0.0 
4 4244E- 04  2.3746E- 03 2.3544E-03 1 847 8E -03 5 00634 E-03 2.7 58 2 € 4 3  5.3572 E-04 4.2 173E-04 6.641 1 E -  04 4.OC39E-04 
1.4891E-C3 9.1356E-04 8.7627E-04 2.1727E-03 2.9270E-03 1.2485E-03 2.3683E-03 9.4535E-04 9.1647E-OC l . l l 3 2 E - 0 3  
4.0875E-03 1.2539E-03 3.3505E-04 1 -6903E-03 1.4028E-03 1.4009E-03 3.0237E-03 1.9201E-03 4.3703E-04 1.6758E-03 

2.2289E-02 1.7403E-02 1.2053E-02 1.6010E-02 2.2789E-02 i .0291E-02 2.4660E-02 1.7367E-02 1.33tOE-02 2.5547E-02 
4.1460E-02 2.3088E-02 1.9099E-02 2 -8995E-02 3.6267E-02 3.3852E-02 4.6416E-02 2.6214E-02 2.0179E-02 2.8334E-02 
1.8371E-02 1.1732E-02 1.0349E-02 1.1149E-02 1.6971E-02 1.4850E-02 1.7387E-02 9.St32E-03 9.4539E-03 1.2284E-02 
6.0063E-03 3.9023E-03 3.3754E-03 5 .O242E-03 7.2559E-03 5.2454E-03 8.0493E-03 4.7157E-03 3.8595E-03 4 .936M-03 
2.4255E-02 1.2335E-02 9.5343E-03 1.8874E-JZ 2.0796E-02 1 -7192E-02 3.0591E-02 1.7117E-02 1.1376E-02 1.710aE-02 

5.7510E-02 3.6437E-02 207645E-02 3.9786E-02 5.1518 E-02 4.5694E-02 6.2715E-02 3.8683E-02 2.9530E-02 4.9153E-02 

6.7336E-02 4.2821E-02 3.3167E-02 4.8005E-02 6.3389E-02 5.4276E-02 7.5884E-02 4.6398E-02 3.5844E-02 5.722BE-02 

3 . 3 9 3 6 6 ~ 4  i . t + e i a ~ - 0 3  5 . ~ 2 4 8 ~ - 0 3  3 . 6 1 0 7 ~ - 0 4  i . 0 1 8 4 ~ - 0 4  8 . 5 7 0 9 ~ - 0 4  6 . 2 4 3 1 ~ - 0 4  i . t 1 3 5 ~ - 0 4  i . i 7 8 0 ~ - 0 ~  3 . 8 0 7 0 ~ - 0 1  
2.3025E-04 7.1704E-04 3.2513E-03 2.3853E-04 5.9120E-05 4.7535f-04 4.2863E-04 8.8835E-05 6.4907E-05 1.5164E-01 
1.5802E-04 5.6435E-04 2.7288E-03 1.4206E-04 402850E-05 3.5439E-04 2.48696-04 5.2295E-05 4.7099E-05 1.0183E-04 
3.6502 E-04 1.3263E-03 6.28 80E-03 4 523 1E-04 1.2944E-04 8.84COE-04 8.1343 E-04 1 -7488E-04 1 3585E-04 2 - 8  909E-04 
3.341 ZE-04 9.5028E-04 4.02 59E-03 3 8513E-04 8 -4086 E-05 6.5705 € 4 4  7.0071E-04 1 -4388E-04 9.0759E-05 2.2 709E-06 

2.4642E-C4 8.7163E-04 3.5902E-03 2.4901E-04 6.3294E-05 5.3961E-04 4.4003E-04 l.GOO2E-04 7.2057E-05 2.0349E-04 

2.9798E-04 9.345%-04 3.7848E-03 3.0940E-C4 1.1637E-04 0.0372E-04 501099E-04 1.5260E-04 1.2455E-C4 2.5323E-04 

0.0 0.0 0. 0 0.0 0.0 0 .o 0 .o coo 0.0 0.0 
0.0 0.0 0. 0 0.0 0 .o 0 .0 0 .o 0 .o 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 
0.0 0 .0 0.0 0.0 0.0 0 .o 0 .o 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0 .o 0 .o 0.0 0.0 0.0 

CODE 

1 7 0 0  
2 800 
3 3131 
4 6 9 3 1  
5 6032 

1 7 0 0  
2 8 0 0  
3 3101 
4 6801 
5 6802 

T CINBU 
1 

T C I N B P  
1 

PCGOO @ 
1 700 
2 800 
3 3101 
4 6 8 0 1  
5 6802 

T OPCGU 
1 

1 CPCGP 
1 

PCGT OT 
1 7 0 0  
2 800  
3 3101 
4 6 8 0 1  
5 6802 

DIRBTU 

IRVBTU 

GDOBTU 
1 

GDODOL 
1 

T FODOL 
1 

0.0 0 . 0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2.0790E C 5  108165E OC 7.7385E 06 1.0317E 06 7.2000E 0 5  2.8539E 0 6  5.4800E 0 5  i.1270E 05 1.54tOE 05 1.0953E 06 

1.901OE C 5  1.0t31E 0 6  5.8271E 0 6  2.8160E 05 5.5800E 0 4  5.2740E 0 5  3 . l t l O E  0 5  1.1600E 0 5  1,1010E 0 5  1.8320E 05 



CODE 

1 700 
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

1 7 0 0  
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

T CINBU 
1 

T C I N B P  
1 

PCGOO B 
1 7 0 0  
2 893 
3 3 1 0 1  
4 6801 
5 6 8 0 2  

T CPCGU 
1 

T GPCGP 
1 

PCGTOT 
1 700 
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

O I R B T U  

I F N B T U  

GOO8TU 
1 

GOOOOL 
1 

T FDOOL 
1 

281 282 2 83 284 285 
5805 5501 59 02 5903 6001 

0.0 9.1C85E-04 3.6455E-04 1 -9642E-03 3.9134E-04 
0.0 0.0 0.0 0.0 0.0 
5.0107E-04 2.3188E-03 3.0653E-03 6.5059E-04 1.2068 E-03 
1.0373E-03 9.714%-04 6.0813E-04 8.1215E-04 9.8731E-04 
l . 6 t l l E - 0 3  2.0284E-C3 9.4160E-04 1.1038E-03 1.2128E-03 

2.3175E-CZ 3.7769E-02 3.7367E-02 3.4299E-02 1.3205E-02 
3.4867E-02 4.0391E-02 4.2115E-02 3.2765E-02 2.3431E-02 
1.5235E-CZ 1.851BE-02 1.9178E-02 1.5136E-02 9.8297E-03 
6.1734E-03 6.0749E-03 7.4012E-03 4.9428E-03 4.0210E-03 
2.0843E-02 2.3403E-02 2.4572E-02 1.892bE-02 1 -1290E-02 

5.16 29 E-02 7.185 E -  02 7.17 53E -02 6.192 9 E-02 2 -9429 E-02 

6.17 Z8E-0 2 8.1788E-02 8.3902f-02 7 -001 5 E -02 3.6008 E-02 

286 2 87 
6002 6003 

9.1189E-04 0.0 
0.0 0.0 
2.7 86 5 E -0 3 7 -8  5 47 E- 0 4  
1.5133 E-03 1.6494E-03 
7 . 2 i l l E - 0 4  0.0 

2 -2 135 E-02 2 e45 Ol E-02 
2 -8375 E-02 2.9037E-02 
1.4223E-02 1.2373E-02 
5.5467 E - O  3 6 - 4 1  81E- 03 
1 -5660 E - 0  2 1 -77 3 iE-0  2 

4 -5348 E-02 4 -68 7 1  E- 0 2  

5 4423 E -0 2 5 7 3 7 1 E- 0 2 

288 289 290 
6004 61 0 1  6 1  02 

6.8656E-04 8.8627E-04 1.24t3E-03 
0.0 0.0 0.0 
1 -3032E- 03 4.0779E-03 1.5449E-03 
1.3 876E- 03 1.7061E- 03 6.9541E-04 
0.0 1.0210E-03 1.1 822E-03 

1 -7707E-02 2.9551E-02 2.1 794E-02 
202747E-02 3.0012E-02 3.4882E-02 
1.C722E-02 1.57t4E-02 1.t583E-02 
5.1349E-03 4.8191E-03 5.7163E-03 
1 -2689E-02 1.561 1E-02 1.9546E-02 

3 -5120E- 02 5.4557E- 02 5.0738E-02 

4.352lE-CZ 6.24ElE-05 6.0090E-02 

1.2491 E- C4 9.1 C51E-C4 1.58t lE-03 6 -462 6E-02 4 -6025 E-03 5 - 0 2 5 5  € 4 3  1.59 34E-04 i.7768E- 03 3.1826E-03 5.653 tE-04 
6.8552E-05 3.5518E-04 6.5208E-04 2 e2519E-02 2.5937E-03 2.3997E-03 6.8881E-05 1.3012E-03 1.1774E-03 3.3007E-04 
4.6396E-05 2.5221E-04 4.59S2E-04 1 a6112E-02 1-9356E-03 1.8245E-03 4.5460E-05 9.5001E-04 9.5789E-C4 2.4304E-04 
1.3282E-C4 5.8457E-04 1.2540E-03 3.7176E-02 5.5941E-03 5.0270E-03 1.6601E-04 3.2144E-03 2.0689E-03 5.9192E-04 
1.0105E-04 5.1045E-04 9.4371E-04 3.2264E-02 3.5603E-03 3.2170E-03 1.0434E-04 1.80046-03 1051SlE-03 4.5877E-04 

7.7563E-05 4.93646-04 8.5839E-04 3.3354E-02 2.8275E-03 2.8647E-03 8.4009E-05 1.5088E-03 1.66S6E-C3 3.6848E-04 

1.2895E-04 5o3278E-04 9.1561E-04 3.2523E-02 3.0587E-03 3.0309E-03 1.3803E-04 1.6790E-03 1.6960E-03 4.264OE-04 

0.0 0.0 c. 0 0.0 0 .o 0 .o 0 .o 0.0 0 .3  0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.@ 0.0 0.0 
0.0 0.0 0. 0 0.0 0 .o 0.0 0 .o 0.0 0 . 0  0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0 .0  
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.c 0.0 0.0 

W 
VI 

0.0 0.0 0.0 0.0 0 .o 0.0 0 .o 0.0 0.0 0.0 

2.49406 0 5  5.415OE 05 5.8990E 05 3.9067E 0 7  6.3469E 06 4.3638E 06 2.1000E 0 5  4.7509E 0 6  106868E 06 3.7310E 05 

6.7300E C4 3.0100E 05 5.300CE 05 2.3526E 07 4.3518E 0 6  2.8349E 06 8.1200E 0 4  1.5581E 06 1.3429E C6 3.2390E 05 



T a b l e  5 continued 

CODE 

1 700 
2 800 
3 3101 
4 6801 
5 6802 

1 7 0 0  
2 800 
3 3101 
4 6801 
5 6802 

T C l N B U  
1 

T C I N B P  
1 

PCGoOe 
1 7 0 0  
2 300 
3 3101 
4 6 8 0 1  
5 6802 

OIRBTU 

INVBTU 

T OPCGU 
1 

1 OPCGP 
1 

P CGT OT 
1 7 0 0  
2 800 
3 3101 
4 6801 
5 6802 

GCOBTU 
1 

GDODOL 
1 

T FOOOL 

291 292 2 93 2 94  295 296 2 97 298 2 99  300 
6103 6 104 61 05 61 06 6107 6201 6 2 0 2  6203 62 04 62  05 

1.0029E-02 2.8739E-03 0.0 0.0 3.0 2.4148E-04 3.1080E-04 0.0 0.0 2.92 C8E -04 
0. 0 0.0 a. o 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 
2 . 3 3 9 2 b C 3  2.2563E-03 3.2672E-04 3.1214E-04 3.0695E-04 4.4655E-04 7.1402E-04 6-21156-04 3.4112E-04 4.9483E-04 
7.7944E-C4 7.1334E-04 1.1452E-03 2 -031 OE-04 5 -7885 € 4 4  9 . 4 3 1 9 ~ 0 4  9 -2958E-04 9-6 t87E-04 6.6694E-O4 8.0432E-04 
7.0978E-C4 2.0733E-03 4.0526E-03 6.5596E-04 1.0945 E-03 2.0866E-03 102090E-03 1.7036E-03 1.0474E-03 0.0 

3.07e5E-C2 6.1146E-02 2.5099E-CZ 2.7120E-02 4.5153E-02 1 . 5 7 0 8 E 4 2  1.86436-02 1.7479E-02 2.8727E-42 1.5675E-32 
2.5457E-02 4.5867E-02 3.2339E-02 3.8558E-02 4.1928E-02 2.2992E-02 2.5314E-02 2.4774E-02 3.0439E-02 2.8169E-02 
1 - 3 5 2 2 E - C t  2.0924E-02 1.4458E-02 1 .6038E-02 1 e9901E-02 1.0476E-02 1 .14SlE-02 1.OS19E-02 1.4759E-02 1.4009E-02 
3.9394E-03 6.0211E-03 4.1787E-03 6.2817E-03 5.6428E-03 4.0282E-03 4.3295E-03 4.1433E-03 4.1575E-03 4.41836-03 
1.2939E-02 2.6917E-02 108879E-02 2.37b6E-02 2.3707E-02 1.3274E-02 1.4696E-02 1.4625E-02 1.6966E-02 1.5168E-02 

5.2150E-C2 l.OC76E-01 5.30S8E-02 5.S153E-02 8.1219E-02 3.4516E-02 3.9460E-02 3.79486-02 5.4879E-02 4.32556-02 

5.8595E-02 1.lC61E-01 5-99346-02 6.943OE-02 9.0451 E-02 4.1 106E-02 4.6543E-02 4.47276-02 6.1631E-02 5.0483E-02 

6.27 24E-04 4 1842E-03 3.6525E-04 1 5046E-03 5 .a077 E-04 7.5 206 E 4 4  70 6 1  78 E-04 5.1935E-05 5. S728E- C4 401459E-04 
1.8920E-04 1.1449E-03 1.7166E-04 7.8029E-04 1.9672E-04 4 . 3 1 5 4 E 4 4  3.773lE-04 206851E-05 2.3085E-04 2.1 652E-04 
1 .5  566 E- 04 8.0 893E - 04 1.1887E- 04 5 .027  1 E -04 1 A 4 6 2  E-04 2 -8 337 E-04 2 -65 29E-04 1 e331E- 05 1 7337E- 04 1.6678E -04 
3.2039 E- 04  1.6447E-03 2.4273E-04 1.391 1E-03 2.8972E-04 7 -6984E-04 7.06 17E-04 4.9142E-0 5 3.4255E-04 3.7163E-04 
2.3852E-C4 1.6665E-C3 2.4857E-04 101929E-03 2.7589E-04 50750OE-04 5.4334E-04 3.9318E-05 3.1916E-04 2.8918E-04 

3 - 0 4  54E- 04  1.9956E-03 2.21 03E-04 9.2255E-04 3.0055 E-04 4.6 144E-04 4 5225E-04 3 l t 3 8 E -  05 3 -27C9E- 04 2.5689E-04 

3.4305E-04 1.93C5E-03 2.6336E-04 9.8497E-04 3.3640E-04 5.2473E-04 5.1016E-04 8.0812E-05 3.6469E-04 3.0764E-04 

0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0. 0 0.0 
0.0 0.0 0.0 0.0 0.0 0 .o 0 .o 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.3 0 .o 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 c. 0 0.0 010  0 .o 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4.6950E 05 1.1869E 06 2.6430E C5 7.1390E 05 2.2720E 05 8.6460E 05 1.2790E C6 5.61M)E 0 5  3.5000E 05 6.1t50E 05 

2.5440E C5 8.5440E 0 5  1.8170E C5 6.9270E C5 1.6060E 05 5.9780E 05  5.1020E 0 5  3.7100E 04 2.5960E 05 2.62106 05 I 



Table 5 continued 

~ - _. . ~ 

301 302 3 03 304 3 0 5  30 6 307 308 3 c9 31 0 
6206 6207 63 01 6302 6303 640 1 6 4 0 2  6403 6404 6405 CODE 

1 7 0 0  
2 800 
3 3101 
4 6801 
5 6 8 0 2  

1 7 0 0  
2 800 
3 3101 
4 6801 
5 6802 

T C I N B U  
1 

T C I N B P  
1 

PCGDGB 
1 7 0 0  
2 800 
3 3101 
4 6801 
5 6802 

T OPCGU 
1 

T @PCGP 
1 

PCGTOT 
1 7 0 0  
2 8 0 0  
3 3101 
4 6801 
5 6802 

D I R B T U  

I N V B T U  

GCOBTU 
1 

GDOOOL 
1 

T FDDCL 
1 

0.0 1.3954E-C3 0.0 0.0 6.6 05 0 E-0 3 2 4 50 3 E -04  1 8 4 82 E- 0 3 1 2 8 7 2 E- 0 4  6.56 2 6 E -  04 
0.0 0.0 0. 0 0.0 0.0 0 .o 0 .o 0.0 0.0 
4.3652E-C4 3.6527E-04 3.5325E-04 4.7757E-04 5.4196E-03 2.9780E-04 5.06C2E-04 5.4068E-03 5.471lE-03 
5.8060E-04 600826E-04 7.6674E-04 1.5019E-03 6.2993E-04 5.9928E-04 6.5617E-04 7.8136E-04 8.1603E-04 
9 -3370E- 04 2 -9576E-04 1.0821E-03 3.2013E-03 1.0119 E-03 4.1 131 E-04 1 .3683E- 03  7.6238E- 04  1,2577E- 03 

2.5728E-02 1.5460E-02 104000E-02 202108E-02 2.5884E-02 105055E-02 1.8236E-02 20418SE-CZ 2.1534E-02 
2.8539E-02 1.5777E-02 2.4337E-02 3.5319E-02 3.5762E-02 2.289lE-02 2.3670E-02 3.9935E-02 3.4726E-02 
1.2124E-02 9.7780E-03 1.0124E-02 1 -4. i l6E-02 1 -6913E-02 9.8446E-03 1.2268E-02 2.2375E-02 1.9700E-02 
5 . 2 7 4 8 6 0 3  3.1748E-03 3.8043E-03 5.6954E-03 5.1667E-03 4.0955E-03 3.2753E-03 4.9511E-03 4.5239E-03 
1.7524E-02 1.0569E-02 1.5097E-02 2.2206E-02 1.9737E-02 1.3745E-02 1.2318E-02 1.9318E-02 1.6547E-02 

6.0075E-04 
0.0 
2.6992E-03 
7.39CBE-04 
8.0585E-04 

2.392 BE-02 
3.4202E -02 
1.7675E-02 

1 ,7658E-02 
40 5 82 2E-03 

4.8788E-02 3.1939E-02 3.4385E-02 5.1510E-02 5.6279E-02 3 03692E-02 3.8504E-02 5.8950E-02 5.1551E-CZ 5.3370E-02 

5.1417E-02 3.7133E-02 4.0609E-02 6.0828E-02 6.4731 E-02 4.0392E-02 4.3et2E-02 6.7050E-02 5.8952E-C2 6.GE67E-02 

1.7989 E-C4 3.314 1 b C 4  2.2 347E-04 4.083 OE-04 1.8 597 E-03 1.3502E-0 3 4.97 3 1E-04 5.0490E-03 1.0346E-C3 3. S 6 5 1 E - 0 4  
7.2786E-05 1.5744E-04 1.4170E-04 2.3793E-04 9.3724E-04 7.4885E-04 2.3545E-04 1.2331E-03 6.0842E-04 2.0673E-04 
4.7894E-05 1.2057E-04 9.1299E-05 1.5043E-54 6 . 8 6 5 5  E-04 4.9882E-04 1.8902E-04 1.C709E-03 5.341%-04 1.6548E-04 
1.4722E-C4 2.7657E-04 2.4239E-04 4.1987E-04 1.48 18 E-03 104662E-03 3.56 53E-04 1. t742E-03 6.6761E-04 3.0309E-04 Q 
1.1086E-04 2-087OE-04 2.1803E-04 3.7107E-04 1.2831E-03 1.1154E-03 3.0354E-04 1.4806E-03 7.1930E-04 2.6474E-04 4 

9.5776E-C5 1.968OE-04 1. 5386E-04 2.6669E-04 1.1471E-03 8 0 4 l l l E - 0 4  2.9916E-04 1.4237E-03 7.0446E-C4 2.5184E-04 

1.4606E-C4 2.4619E-04 2.0581E-04 3 2 1 l Z E - 0 4  1.1868E-03 9.2316E-04 3.4224E-04 1.4439E-03 7.4311E-04 2.9610E-04 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0 .o 0 .O 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0 . 0  0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 

1.5790E 05 5.5700E 05 3.155OE 05 3.0800E 05 109359E 06 1.4396E Ob 3.9370E 0 5  1.2002E 06 7.5060E 05 6.1740E 0 5  

8.7300E 04 2.7250E 0 5  1.9930E 05 2.3060E 05 8.9710E 05 1.1198E 0 6  3.4050E 05 1.C577E Ot 5.9990E C5 2.069CE 05 



T a b l e  5 continued 
_- 

311 31 2 31? 314 315 316 3 17 218 319 32 0 
6406 6407 6408 6409 6410 6 4 1 1  6 4 1 2  6 501 6502 6503 CODE 

1 7 0 0  
2 803 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

1 300 
2 833 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

T CINBU 
1 

1 CINBP 
1 

PCGDOB 
1 7 0 0  
2 803 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

1 

1 

1 700 
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

D I R B T U  

INVBTU 

T OPCtU 

r CPCGP 

PCGTOT 

GOOBTU 
1 

GOODOL 
1 

T FODGL 
.I 

0.0 0.0 
0.0 0.0 
1.98 37 E- 0 4  3.4 284E - 04 
8.6330E-04 1.1739E-03 
0.0 8.2 120E-04 

1.6142E- 02 2.5264E-02 
3.1619E- 02 3.043OE -02 
1.8002E-02 1.3402E-02 
4.61 57 E- 03 5.6 11 1E-03 
1.5087 E- 02 1 -8 155E - 02 

3.1815E-04 1 -1616E-02 
0.0 0.0 
6.2 31 3E-04 5.6774E-04 
8.67 19E-04 2.102 5 E-0 3 
6.5817E-04 1 -5078E-03 

2.2557E-02 3.9720E-02 
3.93O2E-02 4.7556E-02 
2.1100E-02 1 -6416E-02 
53838E-C3 5.1934E-03 
1.551 6E -02 3 -273 SE-02 

2.1357E-03 0.3 1.3355E-03 3.5685E-03 0.0 0.0 
0.0 0.0 0 .o 0 .o 0.0 0.0 
7 8646 E-04 5.8 45 5 E-0 3 9 68 74E-03 5 11 55E- 0 2  5 3 654E- 02 6.13WE-02 
5.6124E-04 6.8893E-04 8.0090E-04 6.2189E-04 6.3729E-04 5.1670E-04 
1.2006E-03 1.7474E-03 8.1628E-04 1.7943E-03 8.2458E-04 1.2E67E-03 

2.4981E-02 3.1416E-02 2.1786E-02 1.0576E-02 1.00C3E-02 4.5007E-03 
2.7036E-02 4.4970E-02 4.3501E-02 6.7865E-02 7.5059E-02 7.8561E-02 
1 -3984E-02 2 -4207E-02 2.6427E-02 6.4417E-02 6.6936E-02 7-67S8E-02 
3.6123E-03 5.6369E-03 4.3750E-03 1.8075E-03 4.3847E-C3 1.6330E-03 
1.4163E-02 2.2813E-02 1.7770E-02 8.9409E-03 1.2839E-02 8.1606E-03 

4.2966E-02 4.9865E-02 5.6266E-02 8.1881E-02 4.8265E-02 7.0530E-02 6.0742E-02 7.6567E-02 8.0507E-02 8.1366E-02 

5.0 S 18 E-02 5.9045E- 02 6.5074E-02 9.0378E -02 5 -4  174 E-02 7 -9752 E - 0 2  6 -79OOE-02 7 -9 524E- 02 8.7740E-02 8.4037E-02 

5.4816E-05 1.7547E-04 1.8951E-04 4.211 9E-04 1.2204E-05 4.4736E-04 5.1053E-04 2 -7174E- 03 2.1329E-C3 1 -3896E-03 
3.9166E-05 7.8853E-05 1.2044E-04 L.8395E-04 4.8183E-06 2.3359E-04 3.7185E-04 6.3610E-03 5.8032E-03 8.8476E-03 
3.4537 E-05 5 -378 BE-05 1.001 5E-04 9.8345E-05 3.8599 E-06 1.9475 E 4 4  3.45 89E-04 903513E- 03 8.01 5?E-03 1 03396E-02 
6.2565E-05 1.591 1E-04 1.8055E-04 2.1982E-04 7 -0445E-06 3.2041E-04 4.0925E-04 1 -8539E-03 3.7098E-03 2.0125E-03 
4.6355E-05 1.1672E-04 1.4835E-04 3.1407E-04 6.2603E-06 2.9393E-04 3.7677E-04 2.0786E-03 2.4622E-03 2.2796E-03 

4.OS85E-05 9.9182E-05 1.3378E-04 2.5074E-04 6.7611E-06 2.8707E-04 400888E-04 5.82186-03 4.5551E-03 7.44996-03 

9 e0229 E-05 1 -5C23E-04 1.82 11E-04 2 8639E-54 5 -5078 E-05 3.2809 E-04 4 -41 74E-04 5.2286E-03 4- 6854E-03 6-6393E-03 

0.0 0.0 c. 0 0.0 0.0 0 .o 0 .o 0 .o 0 .0  0.0 
0.0 0.0 0. 0 0.0 0 .o 0 .Q 0 .o 0 .o 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0. 0 0.0 0 .o 0.0 0 .o 0.0 0.0 0.0 
0.0 0.0 0. 0 0.0 0.0 0 .o 0 .o 0 .o 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 

1.2890E 05 4o6150E 05 1 1 1 1 0 E  C5 2.07lOE 05 2.8850E 05 6.6933E 05 7.36SOE 0 5  1.1143E 07 3.8402E 0 6  1.3486E 07 

4.2400E 04 8.8700E 0 4  1.04SOE 05 1.324OE 05 6.1000E 0 3  1.7780E 0 5  2.9260E 0 5  3.2082E O t  2064t5E 06 3.8550E 06 
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0 '0 0.0 LO ~OOBE-T 30 3oez1-E 0'0 O'C 0'0 0 '0 0'0 0 '0 

0 '0 0 '0 0-0 0'0 0'0 O'C 0'0 0 '0 0'0 C'O 
0'0 0'0 0.0 0'0 0.0 0'0 0 '0 0 '0 0'0 0'0 
0 '0 0 '0 0'0 0'0 0'0 0'0 0'0 0 '0 0'0 0.c 
0 '0 0 '0 0-0 0-0 0-0 0'0 0 '0 0'0 0'0 0'0 
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Table 5 c o n t i n u e d  
- -~ ~ _ _ _ _ _ _ ~  

3 3 1  332 333 334 335 336 3 37 338 339 34 0 
6902 7 C O l  70C2 7003 7004 7005 7 1 0 1  7102 7 2 0 1  7 2  02 

0.0 0.0 0.0 a. 0 3 .O 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0. 0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 
9.4570E-03 2.5911E-03 4.6591E-03 3.5154E-03 2.5740E-03 3.1964E-03 0.0 8.0978E-04 9.5015E-03 9.3421E-03 
2.20946-03 1.4457E-03 3.1427E-C3 1.3600E-03 1.6704E-03 1.4296E-33 0.0 3.5236E-04 1.64t7E-03 9.7087E-04 
5.1955E-C3 3.4129E-03 7.4443E-03 3.2831E-03 3.9880E-03 3.3991E-03 0.0 1.2021E-03 8.5831E-03 2.3474E-03 

7.0719E-03 5.0932E-03 1.7OC9E-02 6.1150E-03 8.2063E-03 0.2483E-03 2.3096E-03 4.7528E-03 6.8113E-03 9.8920E-03 
2 -37  18E-02 1 2 771E-02 4.5975E-02 1 - 8 1 ?  6E-02 2 0 1  11 5 E-02 1.7 350 E-02 7.0896E-03 1. 5778E-02 3.1774E-02 2 - 8  550E-02 
1.3898E-02 5.9933E-03 2.4796E-02 9.8782E-03 1.0011 E-02 9.0227E-03 4.7649E-03 8.6661E-03 1.77S8E-02 1.8472E-02 
3.2281E-03 2.2504E-03 6.7519E-03 2.7083E-03 3.5341E-03 2.6254E-03 6.3610E-04 1.5654E-03 2.9273E-03 2.9353E-03 
1.0960E-02 7.378lE-03 2.3288E-02 9.0867E-33 1.1914E-02 8.9667E-03 2.6782E-03 7.2778E-03 1.5480E-02 1.1 318E-02 

2.7437E-02 1.552fE-02 5.5970E-02 2.1428E-02 2 . 5 6 5 1  € 4 2  2.0871E-02 8.7384E-03 1.8904E-02 3.5545E-02 3.5393E-02 

3.2718E-CZ 1.9208E-02 6.7016E-02 2.5858E-02 3.1432E-02 2.5166E-02 9.7791E-03 2.1465E-02 4.0334E-02 4.0195E-02 

3.5572E-CZ 2.3301E-03 2.2197E-03 8.4t43E-04 5.3577E-03 0.3 7.16 34E-02 0 -6288E-03 1 -4052E-03 5.723 5E-03 
4.3518E-02 2.1312E-03 2.1885E-03 9.1519E-04 5.0286E-03 0.0 8 - 8  208 E-33 8.0267E- 0 3  2.3979E- 03 6.0257E -03 
3.9496E-02 1 -5336E-03 1.82 82E-03 7.7251E-04 3.6928E-03 0 -0 8.3497 E-03 6.8287E- 03 2.0804E- 03 6.0383E-03 w 

0 6.4814E-02 4.1095E-03 3.5171E-03 1.4964E-03 9.2lOlE-03 0.0 7.8752E-03 8.7149E-03 2.4174E-03 6.7793E-03 
4.9878E-02 3.0540E-03 2.7497E-03 L.1380E-03 7.0377E-03 0.0 7.5157E-03 9.1838E-03 2.8977E-C3 5.9250E-03 0 

3 85  13 E-02 1.9475E-C3 2.0344E-03 8.23 0%-04 4 -6130 E-03 0 -0 7 -78  13E-0 3 7.9 224E- 0 3  2.0987E- 03 5.8423E-03 

3.9851E-CZ 2.1489E-03 2.1609E-03 9.1088E-04 4.9684E-03 4.8547E-05 7.5406E-03 7.4C74E-03 2.10ClE-03 5.7649i5-03 

0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0. a 0 .o 0.0 0 .o 0.0 0.0 0.0 
0.0 0.0 0. 0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 J.0 0 .o 0.3 0 .o 0.0 0.0 0.0 
0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

CODE 

1 7 0 0  
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

1 700 
2 8 0 0  
3 3 1 0 1  
4 6 8 0 1  
5 6832 

T GIN8U 
1 

T CINBP 

OIRBTU 

IhYETU 

1 

1 7 0 0  
2 803 
3 3 1 0 1  
4 6 8 0 1  
5 6 8 0 2  

1 CPCGU 
1 

1 GPCGP 
1 

PCGTOT 
1 7 0 0  
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

PCGOOB 

COOBTU 
1 

GCODOL 
1 

T FDDOL 
1 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

7.2173E C7 1.0746E 0 7  2.1920E 06 2.9720E 06 1.3629E 07 4.3146E 06 3.8726E 0 7  4.5161E 0 7  3.7572E 0 6  8.7998E 0 6  

6.2805E C 7  5.7122E Ot 1.6294E 0 6  1.7283E 06 8.1518E 0 6  0.0 3.8726E 0 7  1.7414E 07 2.5832E 06 7.2244E 0 6  



Table 5 c o n t i n u e d  

- __ 

CODE 

1 700 
OIRBTU 

2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

1 7 0 0  
2 800 
3 3101 
4 6 8 0 1  
5 6802 

TOINBU 
1 

T CINBP 
1 

PCGOOB 
1 7 0 0  
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

1 CPCGU 
1 

T OPCGP 
1 

PCGT 01 
1 7 0 0  
2 800 
3 3101 
4 6 0 0 1  
5 6802 

I NV BTU 

GDOBTU 
1 

GDODOL 
1 

1 FDDOL 
1 

341 34 2 343 344 345 346 3 47 348 349 35  0 
7203 7 3 0 1  73 02 7303 7500 7 6 3 1  7602 770 1 77C2 7703 

0.0 0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .o 0 .0 0 .o 0.0 0.0 0.0 
3.1441E-03 3.8154E-03 6.6051E-04 5.0092E-03 5.0159E-03 2.0808E-03 2.3260E-03 3 . 4 6 0 9 6 0 3  6.3314E-03 7.5652E-03 
9.9622E-04 1*5542E-G3 5.7134E-05 1.4543E-03 6.4600E-04 608656E-04 1.3659E-03 5.0405E-04 2.5474E-03 5.5727E-03 
5.2708E-03 3.8857E-03 5.6828E-04 4.4764E-03 1.5251E-03 1.6759E-03 2.645iE-03 2.3645E-03 4.99t7E-03 1.1893E-02 

3.9852E-03 8.5683E-03 1.5135E-02 501841E-03 903985E-03 6.5652E-03 602334E-03 2.9081E-03 9.5642E-03 1.5143E-02 
1.5005E-02 2.1613E-02 2.6770E-02 1.991 9E-02 2 -2795E-02 1.8747E-02 1.7793E-02 1 -1862E-02 2 -6401E-02 3.6529E-02 
6.7201E-03 1 -1282E-02 1.3451E-02 1 -1405E-02 1.3537E-02 1.0829E-02 9.2068E-03 7.0317E-03 1.5159E-02 1 e5901E-02 
1.6709E-0 3 3.1575E-03 3.4066E-03 2 -4291E-03 2.4469 E-03 2.42706-03 206046E-03 1.1905E-03 400327E-03 704054E-03 
8.9070E-03 101206E-02 1.3993E-02 9.4358E-03 1.0050E-02 8.7180E-03 8.8673E-03 5.4222E-03 1.2604E-02 2.2219E-02 

1.7255E-Ct 2.6SO2E-02 3.83t6E-02 2.2583E-52 2.9652E-02 2.2789E-02 2.13i lE-02 1.3533E-02 3.1776E-02 403979E-02 

1.9988E-02 3.2067E-02 4.3939E-02 2.6554E-02 3 -3655E-02 2 -6759E-02 2.5582E-02 1.5481E-02 3.8374E-02 5.6094E-02 

8.9221E-04 1.S833E-03 2005S4E-04 1.2655E-03 5.1282E-03 6.9538E-04 1.8781E-01 2.1037E-03 5.3874E-03 2.9903E-03 
1.2254 E- 0 3 1.8 249E- 03 1.32 87E-04 1 7737E-33 C -5  368 E-03  7 -2 45 1E-04 1 e95 55E-03 3 1300E- 0 3 5 4247E- 0 3  2 631 3E-03 
8.5002E-04 1.4755E-03 1.034lE-04 1.5729E-03 4.1729E-03 6.4825E-04 1.5672E-03 2.8739E-03 4.8244E-03 1.7741E-03 
1.4932E-03 2.9175E-03 10 8503E-06 2.3669E-03 5.3293E-03 1.0264E-03 3.13256-03 3.4377E-03 9.0675E-03 5.8374E-03 
1.8042E-03 2 346 9E-03 1.7228E-04 2 084 OE-03 4 -9613 E-03 8 -3573E-04 2 - 4 1  72E-03 3.5489E- 0 3  6 -4238E-03 3.9699E-03 

1.0924E-03 1.7381E-03 1.4839E-04 1.5481E-03 4 0 6 1 6 8 E Q 3  6.7863E-04 1.7875E-03 207841E-03 4.9653E-03 2.3446E-03 

i . i 4 1 2 ~ - a 3  i . e 4 4 0 ~ - 0 3  1 .9509~-04 i . 6 2 3 4 ~ - 0 3  4 . 5 6 2 0 ~ - 0 3  7 . 3 7 7 2 ~ - 0 4  i .9090~-03 2 .7944~-03 5 , 2 5 5 i ~ - c 3  2.6709~-03 

0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .o 0 .o 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0 .u 0 .o 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 
0.0 0.0 0.0 0 .0  0.0 0 .o 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0 .o 0.0 0.0 

2.8128E 0 6  1.3373E 0 7  1.2699E 07 1.0943E 0 7  1.0866E 07 3.2513E 3 6  4.4957E 06 9.2282E 0 6  7.0478E 06 2.8711E 06 

2.7954E C6 2.8902E 0 6  1.69SOE 05 3.0479E 06 6.8128E 06 1.3229E 0 6  3.7t19E O t  9.0324E 06 7.0332E 06 2.4657E 06 

P 
0 
P 



Table  5 c o n t i n u e d  

CODE 

1 700 
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

1 7 0 0  

O I R B T U  

I M BTU 
~~ 

2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

T C I N B U  
1 

T CINBP 
1 

PCGOO 8 
1 700 
2 800 
3 3 1 3 1  
4 6 8 0 1  
5 6802 

1 OPCGU 
1 

T CPCG P 
1 

PCGT OT 
1 700 
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

GCOBTU 
1 

GCODOL 
1 

1 FODOL 
1 

3 5 1  252 3 53 354 355 356 3 57 358 359 
7 7 0 4  7705  78 01 7802 7804 7911 1 7 9 0 2  7903 6001 

0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 
8.1719E-03 6.2831E-03 1.6280E-03 Co7699E-04 6.4763E-05 1.4234E-02 3-7846E-02 305520E-03 0.0 
4.0240E-03 4.2392E-03 7.1503E-04 0.0 1.4727E-03 1.3339E-02 0.0 5.1142E-03 0.0 
8.9860E-03 4.5348E-03 1.1158E-03 1.1304E-03 9.8032E-03 8.8090E-03 0.0 3.6478E-02 0.0 

1.2254E-02 1.1528E-02 3.44E3E-03 1.3635E-02 4.7830E-03 3.2000E-02 1.3153E02 1.6778E-02 0.0 
3.4134E-02 2.4784E-02 1.9238E-02 2.0081E-02 1.7172E-02 4.6844E-02 5.5916E-02 6.9101E-02 0.0 
1 . 7 2 6 0 6 0 2  1.3590E-02 1.6120E-02 1 -4248E-02 3.5551E-03 2.3999E-02 4.8314E-02 1.9115E-02 0.0 
5.726ZE-03 5.7263E-03 1.2853E-C3 2.7302E-03 2.2209E-03 1.5481E-02 5.16256-03 7.3755E-03 0.0 
1.8348E-CZ 1.2303E-02 4.3717E-03 6.8512E-03 1.4086E-02 2.5236E-02 1.1365E-02 5.1691E-02 0.0 

400439E-02 3.0363E-02 2.1351E-02 300880E-02 1.9648 E-02 6.2762E-02 6.37CCE-02 7.8217E-02 0.0 

4.?807E-02 3.9732E-02 2.3454E-C2 3.5346E-02 2 e3281E-02 8.8089E-02 7.2152E-02 9.0284E-02 0.0 

5.1876E-C3 7.0992E-03 3.3232E-04 0.0 2.7696E-05 0.0 0 .o 1.1528E-03 0.0 

4.1284E-03 4.7283E-03 8.7769E-04 0.0 1.1631E-05 0.0 0.0 7.4203E-04 0. C 
9.6765E-03 1.4C7tE-02 4.9443E-04 0.0 5.1334E-05 0.0 0.0 i .0228E-03 0.0 
7.0279E-03 6.8547E-03 3.8119E-04 0.0 7.3797E-05 0.0 0.0 3.2135.f-03 0.0 

4.7040E-C3 4.5802E-03 5.9541E-04 0.0 3 e1843 E 4 5  0.0 0 00 1.52236-03 0.0 

5.271OE-03 5.5t71E-03 6.7628E-04 0.0 3.6270E-05 0.0 0 .o 1.7319E-03 0.0 

300 
8 002 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0  
0 .0  

0.0 

5 . 0 9 5 5 6 0 3  5.7553E-03 6.1042E-04 4.8547E-05 8.1218E-05 4.85C7E-35 4.8547E-05 1.565GE-03 4.8547E-05 4.8547E-05 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .o 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0 .o 0 .o 0 .o 0.0 0.0 
0 .0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .o 0 .o 0 .o 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .o 0.0 0 .o 0 .o 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 0 .o 0 .o 0.0 0.0 

5.3551E C6 8.7C88E 06 4.1412E 06 405730E 05 1.2651E 06 6.7500E 05 1.7330E 0 6  4.8280E 06 0.0 0.0 

5.2859E 06 7.689CE 06 1.2033E 06 0.0 7.2300E 0 4  0 . 3  0 .o 8.5790E 05-3.4773E 06-1.4318E 06 



, , 

Table 5 con t inued  

CODE 

1 7 0 0  
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

1 7 0 0  
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

T C I N B U  
1 

T C I N B P  
1 

PCGOOB 
1 700 
2 600 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

T OPCGU 
1 

T CPCGP 
1 

PCGTOT 
1 7 0 0  
2 800 
3 3 1 0 1  
4 6 8 0 1  
5 6802 

O I R B T U  

I N V B T U  

GOOBTU 
1 

G CODOL 
1 

T FDDCL 
1 

3 6 1  3C2 
8100 8200 

0.0 0.0 
0.0  0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

9. C 138E- 03 2 - 8 8 1  4E -02 
6.3842 E- 0 2  4.1 196E-02 
5.5016E-02 1.94?4E-02 
2.8337E-03 5.2 121E-03 
1 - 3 1  Ob€- 02 2 - 2  26 5E -02  

7.0512E- 02 t . 4L95E-02  

7.5148E-02 7.3122E-02 

0.0 8.8S39E- 04 
0.0 4.6 3 83E - 04 

0.0 6.421 8E- 04 
0.0 6.2 18OE-04 

0.0 5.6 SC 2E- 04 

4.E547E-05 6.0391E-04 

0.0 0.0 
0.0 0 .o 
0.0 0.0 
0.0  0.0 
0.0 0.0 

0.0 3.3 e9 E- 04 

0.0 0.0 

7.7935E C6 2.lC62E 06 

0.0 3.854OE 0 5  

P 
0 
w 



104 

T a b l e  6.  The mat r ix  S ,  which accounts  f o r  
energy so ld  d i r e c t i y  t o  f i n a l  demand. 

- S is  a c t u a l l y  5 x 362, bu t  e n t r i e s  i n  a l l  b u t  t h e  energy sector-column - 
are ze ro ,  so I adopt t h e  shorthand of express ing  it as  5 x 5. 

7.00 8.00 31.01 68.01 68.02 

x lo6 Btu/$(1963) 

4.094 0 0 0 0 
0 0 0 0 0 

S = 31.01 0 0 1.060 0 0 
68.01 0 0 0 0.1435 0 
68.02 0 0 0 0 0.9925 

- _ 

( N o  ou tput  of crude and n a t u r a l  gas  e x t r a c t i o n  i s  so ld  t o  f i n a l  demand.) 

1 0 0 1.754 0 
0 1 0.896 0.843 
0 0 1 0.173 0 
0 0 0 1 0 
0 0 0 0.709 1 -g70)  

c _ =  - 

4.094 0 0 0.2517 0 

1.060 0.02483 0 
0 0 0 0.1435 0 
0 0 0 0.1017 0.9925 

0 0.9498 0.12097 0.9627 

_ _  _ _  c s =  (E 0 

Now primary energy (which i s  used t o  produce secondary energy de l ive red  
t o  f i n a l  demand) is a l s o  a l l o c a t e d  t o  f i n a l  demand. For example, $1 F D  f o r  
r e f i n e d  petroleum products  r e s u l t s  i n  1.060 x l o 6  Btu being d e l i v e r e d  t o  F D ,  
and i n  0.9498 x l o 6  Btu of crude o i l  and gas  being a l l o c a t e d  t o  F D .  
l a t t e r  i s  smaller because of a n e t  importat ion of r e f i n e d  petroleum products  
i n  1963. Refer t o  Sec t ion  1I.C. 

The 



T a b l e  7. Breakdown of t o t a l  e n e r g y  r e q u i r e m e n t s  by s e c t o r s .  (PCINVB). , is  t h e  f r a c t i o n  o f  t o t a l  e n e r g y  i demanded 
1s J 

by $ 1  TFD(j)  which i s  s u p p l i e d  t o  s .  E . g . ,  65% of t h e  c o a l  r e q u i r e d  t o  d e l i v e r  a car t o  f i n a l  demand w a s  

u s e d  by t h e  p r i m a r y  metals i n d u s t r i e s .  (TOTPCP)isj is t h e  c o r r e s p o n d i n g  f r a c t i o n  f o r  p r i m a r y  e n e r g y ,  and  

(TOTPLP)isj f o r  p r i m a r y  e n e r g y  c o r r e c t e d  f o r  e n e r g y  l o s t  i n  e l e c t r i c i t y  g e n e r a t i o n .  

o m i t t e d ,  s o  columns may add t o  less t h a n  u n i t y .  See T a b l e  8 f o r  d e f i n i t i o n s  of  t h e  s e c t o r s .  

Some s e c t o r s  were 

APPAREL MADE FROM PURCHASED MATERIALS (18.04) 
________ ~- ~_ ________ - . .~ _____ 

R Cd OESCR I P T  I O Y  PC I NVE TOTPCU TOTPCP 
COL 1 COL z COL 3 C C L  4 COL 5 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21  
2 2  
23 
24 
25 
26 
27 
28 

FOOD 
CCNSTRUCT 13'4 
T EX T I L ES 
P A P E R  AND LUMEER 
F U R N I T U R E  
C H E M I C A L S  
R U B e E R  
L E A T H E R  

P P I H A R f  N E r P L S  
F ABR I CAT E D  METAL 
M A C H  I N  E RV 
I N S T R U M E N T S  

T RANSPORT. S ERV I C E S  

COAL M I N I N G  
CRUOE G A S  

E L E C T R I C  U T I L I T I E S  
G b S  U T I L I T I E S  

d H O L S A L E  d R E T A I L  TRAOE 
F I N A N C E  I N S U R  d B U S I N E S S  
M E 0  I C A L  
E C U C A T I O N  
A D V E R T I S I N G  

S T O N E ,  CLAY,  GLASS 

 RANS SPORT. EQUIPMENT 

M I &  I N G (  MET AL , STOV € 9  FERT 1 

PET R . R E F I N I V G I  ETC. 

w AT ER 

R A D I O I T V I  COMHUN I C A T I O N S  

0 0 2 4 0 3  766 
0.00051482 
0.32246470 
OaQ5961297  
0 a00004977  
0.36575532 
0 0 03  85 0 6 4  
0.002 4 0 1 9 8  
0.00332 654 
0.0 51 8 0 2 6 6  
O.OC091333 
0 .00208268  
0.0 0 1 2 8  856 
0.00056167 
0 .00517489  
0.0 048632 8 
0 .00737753  
0.0 01 3 3 2 0 3  
0.0 0 3  2 2 7 0 5 
0 0 26F6154  
0.0C046057 
0.00099O92 
0.00900 52 2 
0 008 1 6 5 9 4  
0. 'KO05753 
0.001 0 5 8 5  7 
O.OOOC9845 
0. OC182 7 6 4  

6 .05819343  0 .10337794  0 .03427364  0 . 0 1 4 7 5 5 1 4  
0.00806+91 0 .01530776  0 ~ 0 0 1 1 5 6 0 7  3eU01.32906 
C.18720484 0.17498326 0.36393434 0 . 2 1 0 7 0 1 0 5  
0 .04392709  3.03549445 0 . 0 2 8 3 0 5 1 4  0 .05521058  
0 .00003869  0.00002686 0 .00005741  0 .00005194  
0.27946651 0 0 1 8 2 8 0 5 4 2  0.25303650 0 0 3 8 1 6 4 2 7 0  
0.00222231 0 .30192922  0 .00401557  0 .00265458  
0. C0195073  0 .00226452  0 .00088760  0 .00173877  
0.007 1 0 1  4 2  0.001 6 1 9 8 3  0-  003 1 8 7 1  7 0.0 13 19 2 4  3 
0. 0 2 0 7 3 9 1 9  0 .01112732  0 .02434834  0.03189899 
0 .00123489  0.00105755 0 .00149694  0 .00149015  
0. QO147159  i l .00129024 0 .00224974  3 .00174468  
C. CCO94906 0.00076753 0.00172803 0 * 0 0 1 1 9 2 0 7  
0.00031 891 0 .00028141  0 .00064349  0 .00037622  
0. LOO66992 0 .17917055  0 .00520271  0 .G 2 5 1 8 2 8 5  
0. C0937431 0- 0 0 4 0 5 3 5 6  0.00626886 0.0 1 5 4 3 0 3 1  
0.00121606 0.00151986 0 . 0 0 3 7 6 4 5 3  0 .00097155  
0 .02452655  0.00159576 0 .00299118  0 . 0 0 5 9 5 4 7 4  
0 , 0 5 2 4 3 2 0 5  0.07011527 0 0 0 0 5 5 5 1 6 6  0.03715599 
0 .00845973  0 .00314413  0 . 0 6 0 5 4 4 4 4  0 .01445238  
0 .01689342  0.00146165 0 .00019575  0 . 0 3 3 8 6 1 8 1  
0. GO294341 0.00410138 0.00072235 0 - 0 0 1 9 0 8 1 9  
0.037741 7 8  0.05b07203 0.02022198 0.02011089 
0. 0 1 6 8 0 2 0 8  0 .01371900  0 .01833733  0.02096979 
Q.OOC09101 J .00306456  0 .00012919  0.00012369 
0.00144951 3 .00140547  0 .00237711  0 .00157904  
0 .00076403  0 .00077811  0 .00022108  0 .03079314  
-0.00418841 3.00487347 0 .00400132  0 .00372554  

0.053071 3 7 
0 0 0 7 2 0 0 6 3  
0 1 8 8 8 6 3 5  2 
0 0 4 6 3 4 4 3  5 
0 .00003728  
0- 2 8 6 9 3 9 9 8  
0 .00226974  
0 .GO204910 
0.0066168 5 
0 C247 C29 6 
0 - 0 0 1  1 2 8 0 4  
0.00146255 
0.0009 126 9 
0.00032492 
0.09041 9 1  A 
0 .00864459 
0 00 l a 4 0 7  2 
0 .02190334  
0 0 4 t F  5 1 1  8 
0.00 6 5 6 6 6  5 
0 .01516335  
0 - 0 0 2 7 2 6 8 6  
0 .03355076  
0.0 1 4 8  4 4 0  3 
0.00 00 8 0 1  1 
0.00127273 
0.000681 0 5 
0 -0037 1 3 5 3  

0. C5076722  
0 * 0 0 6 ? 2 4 7 3  
0.19197C59 
0 0 4 4 2  5 t 3 7 
0 .00003722  
0 .27764720  
0 .00229035  
OeOO193578 
0.00627 8 82 
0 .02402274  0.00111497 

C c 0 0 1 4 6 0 0 4  
0- 0 0 0 9 2 6 2 7  
0.00033 1 0 8  
00 0 0 4 0 0 7 S 2  
0.00830134 
0 .00157380  
0 .0204311  6 
0 .04375529  
0 .00928313  
0 .01405657  
0 0 0 0 2 5 5 9 9 3  
0 . 0 3 2 0 2 6 5 9  
0 .01460848  
0.00008025 
0.001 2901 4 
0.00064 12 6 
0. 003 62 7 2  2 



Table 7 continued 

R CJ D E S C R I P T I O N  

1 FOOD 
2 CCNSTROCT I D Y  
3 T E X T I L E S  
4 PAPER ANC LUMBER 
5 F U R N I T J R E  
6 C H E M I C A L S  
7 RUBBER 
0 L E A T H E R  
9 S TON € 9  CL A Y  9 GLASS 

10 P R I M O R f  M E T A L S  
11 F P B R I C A T E D  METAL 
12 MACMINERY 
13 I N S T R U M E N T S  
14 T RANSPORT . EQU IPM E N 1  
15 TRANSPORT.  S E R V I C E S  

17 COAL M I d I N G  
19 C R J D E  GPS 

20 E L E C T R I C  U T I L I T I E S  
21 GAS UTILITIES 
22 k ATER 

24 F I N A N C E  I N S U R  E B U S I N E S S  
25 M E D I C A L  
26 E C U C A T I O N  
27 A W E R T I S I N G  

16 M I N I N G (  * E T A L , S T O N E v F E R T )  

13 F E T R . R E F I N I N G I  ETC.  

23 n n o L s A L ~  E RETAIL TRADE 

28 R A D I O I T V ~  COHYUV I C A T I O N S  

PC 1 NVB 
COL 1 COL 2 COL 3 CDL 4 COL 5 

0.0 C 2 3 1 42  1 

0 .00147144 
0.0002493 1 

0 0 295463 5 
0 .00004150 
0.1 1142850 
0 .01482244 
0 0000 7 83 7 
OoOC8C7147 
0.52726626 
0 0 03 25 898 
0.OC332 691 
0 .01271 190  
0 001 57631 
0.0 040743 7 
0 .01421364 
0. CC846904 
0 .00071494 
0 .001  5498 8 
0 .01614726 
0.0 oO4256 1 
0 .00064678 
0.OC4G3803 
0 e0034921 6 
0.00000842 
0.00043663 
0 .00010553 
0.001 18109 

0 .00503170 0 .30879716 0 .00260516 0 .30283729 
0.006401 94 0.01584429 0 .00086684 0 .00061391 
0 .00139427 0 .00169892 0 .00262833 0 .00126191  
0 .03956627 0 .04331825 0 .02706983 0 .03896591 
G. 00004669 0.00004482 0 .00007018 0 .00005004 
0 .18718439 0 .16725057 0 .16377169  0 .19169122 
C. 01613455 0.01832195 0 .03195031  0 .01546478 
0 .00009721 0 .00014649 0 .00004495 0 .03306993 
0 .04293858 0 .01213944 0 .02246334  0 .06474930 
0 .273001+3 0 .21053314 0 .28841335 0 .32576561  
0 .00 t42443  0 .00730533 0 .00779483  0 .00615195 
0 .00523917 0 .00694652 0 .00717177 0 .00444409 
0. C1560337 3 .01606086 0 . 0 3 2 8  1128 0 mol602336 
0 .00102139  0 .00116936 0 .00221923 0 .33397285 
0 .09691834  0.22819829 0 .00541661 0 .01680961 
0. C1757137 0 .01456317 0 .02298678 0 .02031498 
O m  002132 09 0 .00345914 0 .00670673  0 .00137479 
Q 02010571 0.00169811 0 .00249157 0 .00393972 
0.03884034 0 .06790823 0 .00412765  0 .02190134  
0 .00773814 0 .00373332 0 .05627342 0 .01066938 
0 .02384308 0 .30267796 0.00028073 0 .03857220 
0.002931 23 0.00530747 0 .00073171 0 .00153527 
0 .02532993 0 .04916930 0 .01407253 0 .01113718 
0 .01  096860 3-01 1835 56 0 .0121  702 1 0 e 0  109 1339 
C 00002122 0 .00002092 0 .00002936 0 .03002239 
0 .00089836 3.00112611 0 .00152166 0 .00079283  
0 .00125078 0.00165485 3 .00036777 0 .00104795  
0.00356243 0.00508474 0 .00382020 0 .00274530 

TOTPCU TO TPCP 

0 . 0 0 4 ~ 9 2 3  
0.00611635 
0 .00132255 
0 03947 87 6 
0 .00004454 
0 .17994189 
0 oC150 8376 
0.00009665 
0 .04073159 
0 .28555590 
0 ~ 0 0 6 0 4 0 5 0  
0 00049 3647 
0 .01439001 
0.00099044 
0 .09  295779 
0 .01681533  
0 -00 23 3% 9 
0oC1921459 
0 .03716089  
0 00060 50b4 
0.02287525 
0 000282266  
0 002394149 
0.0102 1967 
0 .00001963 
0 .00082426 
0 -00 11901 7 
0.0033 2830 

0 .00473  30 9 
0 .00588072 
0.00133722 
0 0 38 5348 7 
0. 00004454 
0 .17672 56 9 
0 .01  53041 0 
0. 00009376 
0 .03961 079 
0 .28121 877 
0- 0059943 0 
0 -00492027  
0 .0146628 8 
0 00 10081 7 
0.0891671 8 
0 01672 134  
0 .03241 654  
0. 01 846794 
0 .03569831 
0 .00730746 
01 0219141 5 
0 .00272281 

0.01011 41 4 
0 .00001959 
0 .00003027 
0000114S6C 
0 .00329008 

0 .02330607 
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Table  7 cont inued  

GCH CESCR I P T I O N  

1 FOOD 
2 CCNSTRUCT 1 3 Y  
3 T E X T I L F S  
4 PAPER AND LUMBER 
5 F U R N I T J G E  
6 C H E M I C A L S  
7 R U B B E R  
8 L E A T H E R  
9 STGNEvCLAYv GLASS 

13 P R I M A R Y  M E T A L S  
11 F A B R I C A T E D  YETAL 
12 MACHINERY 
13 I NSTRUY ENTS 

15 TRANSPORT.  S E R V I C E S  

17 COAL M I N I N G  
18  CRUDE GAS 
19 PETR.REFINENG,  ETC. 
20 E L E C T R I C  UT I L  I T  I E S  
2 1  GAS U T I L I T I E S  
22 WATER 
23 WHOLSALE C R E T A I L  TRADE 
2 4  F I N A N C E  INSUR t B U S I h l E S S  
25 M E O I C P L  
26 E O U C A T I O N  
27 AW ERT I S  I N G  

1 4  1 RANSPORT. EQUIPMENT 

16 M I N I N G (  YETALI S T O Y E I F E R T )  

28 R A O I O v T V .  CCYMUN I C A T I D N S  

PC I NVB 
COL 1 CQL 2 COL 3 COL 4 CCL 5 

0 .00182209  0. 0 0 4 7 3 9 4 4  0 .00014805  
0 .00029032  0 .00798706  0 . 3 1 8 2 2 3 9 2  
0 .00605153 0. C05614C8 0 .00573410  
0 .01606276  0. 0 1 7 7 0 0 4 6  0 .01642363  
0 .00010644  0 . 0 0 0 1 1 1 3 4  3 . 3 0 0 1 3 8 1 6  
0 .06253487 0 .12235790  0 1 1 0 3 3 8 3 3 6  
0 .01345425  C. 0 1 0 0 0 2 4 4  0 .00963317  
0 .00000995  C 0 0 0 1 1 7 1 3  0 .00016253  
0.00860C91 0.031171 83 0 .0072G984 
0 .65114659 0 .342915 7 1  0 .24607019  
0 .00623930  0 . 0 1 2 7 7 6 8 8  0 . 0 1 3 1 9 7 9 7  
0 .00870196  C. 0 1 3 9 4 3 9 1  0 .01589028 
0 .00685941  0. GO842491 0 .00651314  
0 1 51 2 1 9 8 4  C. 11 01 1 7 14 0 08 I 4 0 3  37 
3 .0C475569 0 . 1 1 3 3 3 9 6 6  3 .24784762  
0 .01454443  0 .01704729  0 .31453341  
0 .00892688  0 .00235?43 0 . 0 0 3 5 2 4 8 0  
0 .00068425 0 . 0 2 0 2 5 2 2 8  3 .03157113  
0 . 0 0 1 f 2 3 7 e  0. C5388957  0 .09637767  
0 .01519378  0. 0 0 7 6 4 4 3 3  0. 0 0 3 3 9 5 9 7  
O.OC039213 0 .02306287  0 .00238517  
O.OCC53961 0 .00256750  0 .30428068 
O.OC3e4094 0 .02491595  0 . 0 4 4 2 7 4 7 0  
0 .00357606  0 . 0 1 1 7 2 5 5 6  0 . 0 1 1 6 4 2 2 5  
OmJ0500758 O.OC002035 0 .00001820  
O.OC040120 0 .00087188  0 .00100791  
0 .00005375  0. COO66879 0 .00081476 
0.001 11 9 0 4  0 . 0 0 3 1 6 7 1 3  0 .004351  53 

0 .00276412  
0 .00114857  
0.0132 3273  
0.01 3 0 9 5 3 6  
0 e000 1 8 4 1 2  
0 .10443318  
0 .0191  2 2 0 8  
0 .OOOO 5 8 5 6  

0 .34779626  
0 .01609363 

0 .01700672  
0.0232 4948 
0 . 0 1 8 6 1 1 6 9  
0 .25227779  
0.00 6 9 2 0 7 9  
0 .0234 1 9 9 3  
0.0080 2499  
0 . 0 0 2 7 0 7 0 1  
0 0049  007  7 
0 .06010916  
0 .00029361  
0 .00069300 
0 015  1 9  543 
0 .01414749  
0.0000 3003 
0 .00158721  
0 .00021263  
3 .03389838  

0 . 3 0 2 4 3 9 4 4  
0 .33079247  
0 . 3 3 5 7 3 3 0 0  
0.0 1 9 4 5 7 8 4  
0 . 3 0 3 3 9 6 6 4  
0 .12675792  
0 . 0 1 0 7 3 4 4 9  
0 . 3 0 0 3 8 8 9 9  
0 .05030763  
0 .43021917  
0.0 1 3 0 5 2 9 6  
0 .01314651  
0 0 1 0  22 39 0 
0 . 1 3 6 3 8 1 8 0  
0.019 1 9 2 7 3  
0.0 1 9 6 4 3 3 9  
0 . 0 0 1 6 0 6 6 1  
0 . 0 J 4 1 8 0 4 2  
0.0 2498  338 
0 - 0 1 1  1 3 0 5 2  
0 0 3 9 4 0 0  2 1 
0.0 0 1 4 2 0 1 0  
0 . 0 1 1 7 6 1 2 6  
0 0 12 3 2 6 0 6  
0 .00002234  
0 . 0 0 0 8 1 1 4 3  
0 . 0 0 0 5 9 1 7 3  
0 .03243777  

T C T P C U  

0 . 0 0 3 7 5 9 3 4  
OmG0577839 
0 .00465220  
0 .01692072  
0 .COO09659 
0 0 9 8 6 0 2 3 5  
0 . 0 0 5 7 2 5 2 0  
0 000 1 3 9 5  6 
0 .0237963 8 
0 . 4 3 4 4 7 0 7 6  
O.CO949337 
0 - 0 1 0 4 7 4 8 5  
0.00 t 3 5 7 0 4  
0 . I 0 3 3  302 5 
0 .08329719  
OoC1473218  

0 . 0 1 4 6 2 1 2 6  

0 .00389260  
0 . 0 1 6 8 7 9 1 0  
0.00 1 9 7 4 4 9  

0 -00 3 8 7 7 9 9  

0 .03925960  

0 - 0 1 7 7 0 3 6 5  
0 .00813723  

0 . 0 0 0 5 9 0 2 1  
0.00048062 

0 - 0 0 0 0 1 3 7 5  

Ow00224200  

TO TPC P 

0 .00355243  
0.0052 571 4 
0 .00503542 
0 . 0 1 6 0 3 2 3 0  
U.00009869 
0 0 9  5 2687 3 
0 . 0 0 9 9 7 4 7 4  
0 . 0 0 0 1 0 2 0 9  
0 . 0 2 2 3 9 4 6 8  
0 . 4 1 2 4 2 3 0 7  
0 .0096281  2 
0. 0 1  0 9 1  7 5 0  
0 . 0 0 6 9 2 0 7 8  
0.1 c 9 2 0 0 0 6  
Ow07515156  
0 . 0 1 4 7 4 6 4 9  
0 . 0 0 4 0 0 3 6 0  
0.01 3 20  92 5 

0 . 0 0 7 4 3 0 9 9  
0.01 515  5 7 9  

0 .03553305  

0 . 0 0 1 8 1 6 0 0  
0 . 0 1 6 8 7 2 0 6  
3 .0082245  5 

O.OOO63332 

Ow0O226606  

0 ~ 0 0 0 0 L 4 3 0  

0 .00044494  



108 

Table 8. Def in i t i on  of 1/0 sectors used i n  Table 7 

TITLE 

Food 
Con s t ruc  t i on 
Text i l e  s 
Paper, lumber 
Furn i tu re  
Chemicals 
Rubber 
Leather  
Stone,  c l a y ,  g l a s s  
Primary metals 
Fabr.  metal  
Machinery 
Instruments  
Transp. e q t .  
Transp. s e r v i c e s  
Mining (metals , s tone  , f e r t  
Coal mining 
Crude and gas  
P e t .  r e f .  and r e l a t e d  
E l e c t .  u t i l .  
G a s  u t i 1  
Water 
Whsle and r e t a i l  t r a d e  
Finance, i n s . ,  bus iness  
Medical 
Education a1 
Advert is ing 
Radio , TV , communications 

S 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2  
13  
14 
15 
16 
1 7  
18 
19 
20 
2 1  
22 
23 
24 
25 
26 
27 
28 

1/0 SECTORS INCLUDED 
(L i s t ed  by d i g i t s  t o  l e f t  of 

decimal un le s s  o therwise  noted)  

01-04, 14 ,  15 
11, 1 2  
16,  17 ,  19 
20, 2 1 ,  24, 25 
2 2 ,  23 
27, 28 ,  30 
32 
33 
35, 36 
37, 38 
39, 40, 41, 42 
43-50 
51-53, 55, 57, 58, 62, 63 
59, 60, 61 
65, 75 
05, 06, 09, 10 
07 
08 
31 
68.01 
68.02 
68.03 
69 
70, 71, 73.01, 73.03 
77.01, 77.02, 77.03 
77.04, 77.05 
73.02 
56, 66, 67 

Not used: 13 
18 
29 
34 
54 
64 
7 2  
74 
76 
78 
79 

Ordnance 
Apparel 
Drugs 
Footwear 
Hshld appl iances  
Misc. manuf. 
Hotels  
R and D 
Amusements 
Fed. govt  e n t e r p r i s e s  
State  and local  govt  e n t e r p r i s e s  

4 
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T a b l e  9. Comparison of d o l l a r  and e l ec t r i ca l  enerav Input-Output c o e f f i c i e n t s  f o r  s i x  selected sectors ~ 2 . d  

S e c t o r  

14.01 Meat products  

14.06 F l u i d  milk 

54.01 Household cooking 
equipment 

54.03 Household laundry 
equipment 

59.03 Motor v e h i c l e s  
and par ts  

72.02 Personal  and 
repair  s e r v i c e s  
(except  a u t o ) ,  
barber, and 
beauty shops 

A 

0.00256 

0.00483 

0.00389 

0.00382 

0.00295 

3.00731 

-1 
( 1 - A )  

0.01329 

0.01670 

0.01651 

0.01742 

3.01510 

1.01383 

-1 
(1-A)  /A 

5.19 

3.46 

4.24 

4.56 

5.12 

1.89 

(Dollar ou tput  of e lec t r ic  u t i l i t i e s \  
-1 t o  everything but  f i n a l  demand 1 < ( l - A )  > = 

(GNP - e l e c t r i c i t y  t o  f i n a l  demand) 

- 

0.94 

1.18 

1.17 

1.23 

1.07 

0.98 

= 0.014132 

R 
( 1 0  3Btu/$ ) 

0.503 

0.988 

1.370 

1.158 

0.812 

0.971 

T 
( 10 Btu/ $ : 

3 -532 

4.247 

5.912 

6.229 

4.943 

2.935 

- - 

T/R - 
7.02 

4.3c 

4.32 

5.38 

6.09 

3.02 

0.97 

1.17 

1 .63  

1.72 

1 -36  

1.81 

/ E l e c t r i c i t y  sold t o  every-) 

- - t h i n g  b u t  f i n a l  demand- - - 
NP - e l e c t r i c i t y  t o  f i n a l  

demand I 
3.627 x 103Btu/$ 
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Table 10. Energy U s e  vs. GNP, 1960-70 

U s e  
Btu) 

Coal 
Refined petroleum 
E l e c t r i c i t y  
G a s  

Total  primary 

Use/GNP U se/GNP 
( l o 4  Btu/$ (1960) ) ( l o 4  Btu/$ (1958) 1 

Coal 
Refined petroleum 
E l e c t r i c i t y  
G a s  

Tota l  primary 

11.4 
20.6 

12.7 

46.5 

2.58 

$ Coal 
Refined petroleum 
E l e c t r i c i t y  
G a s  

T o t a l  primary 

2.26 2.34 
4.09 4.22 
0.512 0.529 
2.52 2.60 

9.23 9.54 

1960 

U s e  
Btu) 

Use/GNP Use/GNP 
(lo4 Btu/$ (1963)) ( l o 4  Btu/$ (1958) 1 

~ 

12 .5  
22.6 

14.2 

51.2 

3 . 1 3  

2.12 2.27 
3.83 4.10 
0.530 0.567 
2.41 2.57 

8.67 9.28 

~~ ~ 

U s e  
Btu) 

15 .0  
30.3 

22.1 

70.2 

5.22 

1970 

U se/GNP U s e / G N P  
( l o 4  Btu/$ (1970)) ( l o 4  Btu/$ (1958) ) 

1.54 2.07 
3.10 4.19 
0.535 0.721 
2.26 3.05 

7 -19 9.70 
- 

GNP ( l o 9  Curren t  Dollars) GNP ( l o 9  1958 Dollars) 
~ ~~ ~~ ~ 

1960 
1963 
19 70 

503.7 487.6 
590.4 551.8 
976.5 723.9 

Coal 
Refined petroleum 

G a s  
E l e c t r i c i t y  

Tota l  primary 

1.07 1.00 0.73 
1.07 1.00 0.81 
0.97 1.00 1 .01  

1.00 0.94 1.05 

1.06 1-00 0.83 
- - 
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e 

Sources f o r  Table 10: 

U s e  f i g u r e s  from Bureau of Mines d a t a ,  r e f s .  2 and 15. GNP d a t a  
from r e f .  1 4 .  U s e  f i g u r e s  d i f f e r  somewhat from those  i n  Tables  1 and 
3 .  P a r t  o f  t h e  d iscrepancy  i s  due t o  d i f f e r e n t  t r ea tmen t  o f  e x p o r t s ,  
which he re  are inc luded .  Primary energy inc ludes  a conversion f o r  
hydropower and nuc lea r .  
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(a) Table  11. Energy Impact of t h e  Automobile, 1963 

31.01 (0.208 Btu/Btu) (c)  

Gasoline 
product  i o n  
r e f i n i n g  
r e t a i l  markup (d) 

O i l  
product i o n  
r e t a i l  markup 

Auto 
manufacture 
r e t a i l  markup 

Repai rs ,  maintenance, 

Parking,  garaging 

Tires  

par t s  

m a  nu f ac t u  re 
r e t a i l  markup 

Insurance 

Taxes (highway cons t . )  

1220 

Total  

)o l la r  Flow 
( i o 9  $1 

5.86 

4.05 
--- 

(b) 
( f )  

0.83 
0.55 

(b) 
(b) 

14.43 
10.67 

(b) 

(b) 
10.0 

11.7 

(b) 
( f )  

0.83 
0.55 

(b) 8.96 
(d) 4.9 

73.3 

69.02 

31.01 
69.02 

59.03 
69.02 

75.00 

75.00 

32.01 
69.02 

70.04 

11.04 

(12.4% of GNP) 

32700 

--- 
32700 

70000 
32700 

33700 

33700 

99100 
32700 

31400 

98500 

130 

5 0 ( f )  
20 

1010 
350 

340 

390 

80 
20 

28 0 

490 

10240 

k of 
r0ta1 

8 

57.2 
11.9 
1 . 3  

0.5 
0.2 

9.9 
3.4 

3.3 

3.8 

0.8 
0.2 

2.7 

4.8 

100.0 
20.5% o f  

(a)The a n a l y s i s  i s  descr ibed  i n  r e f .  16.  
what s i n c e  t h e  c a l c u l a t i o n  i n  ref.  1 6  w a s  f o r  1970. 

The numbers h e r e  d i f f e r  some- 

(b)Figures  obta ined  from r e f .  3 ,  pp. 306, 307, 322, and r e f .  1 4 ,  
pp. 536-37. 
produced domest ica l ly  a t  an  average p r o d u c e r ' s  price of $1890. 
w e r e  imported.  

There were 69 x l o 6  a u t o s  r e g i s t e r e d  i n  1963, and 7.64 x l o 6  
0.41 x l o 6  

("See Table 1 2 .  

R e t a i l  g a s o l i n e  markup and taxes from r e f .  1 4 ,  pp. 458-59. (d) 

( e ) O i l / g a s o l i n e  r a t i o  = 128 on a Btu basis,  from r e f .  3 ,  p. 537. 

Markup o f  o i l  and t i r e s  assumed t o  be 40% o f  p u r c h a s e r ' s  pr ice .  ( f )  
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Table 1 2 .  Inverse  energy e f f i c i e n c y  ( I . E . E . )  of t h e  energy producing 
s e c t o r s ;  i . e . ,  t h e  t o t a l  primary energy r equ i r ed  t o  d e l i v e r  1 B t u  

of energy of var ious  types t o  f i n a l  demand, 1963. See Sec t ion  1V.B.  

a 
b I . E . E .  

I . E . E .  Corrected E .E .  
1/0 Sec tor  T i t l e  (Btu/Btu) f o r  Imports ( r e c i p r o c a l )  

7.00 C o a l  mining 1.024 1.024 0.977 

31.01 Petroleum r e f i n i n g  1.082 1.208 0.828 

68.01 E l e c t r i c  u t i l i t i e s  3.870 3.870 0.258 

68.02 G a s  u t i l i t i e s  1.134 1.169 0.855 

a 10.4% of r e f i n e d  petroleum, 3.0% of  gas were imported i n  1963; t h e  
energy t o  produce them w a s  expended ou t s ide  t h e  U . S .  economy. 

bThese r e s u l t s  are based on producers '  p r i c e s ,  so a d d i t i o n a l  energy 
would be expended i n  d e l i v e r i n g  coa l  and r e f i n e d  petroleum t o  most consumers. 
For e lec t r ic  and gas  u t i l i t i e s ,  sales go d i r e c t l y  t o  f i n a l  demand. 
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