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Outcome of the review of statistical methodologies for
the compilation of overall energy data

In the November 1993 issue of Energy Trends the 
scope of a methodological review of the compilation 
of energy statistics was outlined. Tliree main 
changes were proposed affecting figures on overall 
energy production and consumption, aggregate 
energy trade, primary electricity and fuel 
consumption for electricity generation.

In November 1993 a consultation paper was issued 
to gather the views of interested parties in the 
United Kingdom and international organisations. In 
the light of the responses received it was decided to 
adopt two of the tliree proposed changes - the use of 
the tonne of oil equivalent as the common unit of 
energ}', and the use of the energ>' supplied basis for 
calculation of primary electricity generation. The 
conclusions of the consultation exercise and the 
consequences of the changes for the data presented 
in Energy Trends are described below. Tlie data 
presented in the 1994 issue of the Digest o f  United 
Kingdom Energy Statistics have been similarly 
revised.

(a) The common unit of measurement.
In previous issues of Energy Trends data on overall 
energy' a\ ailabilit>' and consumption were expressed 
in therms (Table 3), in addition to tables converted 
approximately to oil equivalents (Tables 1, 2, 20, 21 
and 24). However, therms are no longer the unit of 
measurement used by any of the energy industries in 
the United Kingdom. It was therefore felt that a new 
conunon unit should be adopted to bring the United 
Kingdom more into line with international energy 
organisations. The consultation paper considered the 
merits of the various alternative units.

Although the gigajoule is the common unit used by 
the United Nations, both the organisations with 
which the United Kingdom is most closely 
associated, the International Energ\^ Ageney (lEA) 
and the Statistical Office of the European 
Conuiiunities (Eurostat), use the tonne of oil 
equivalent.

The consultation exercise revealed that there was 
overwhelming support for the adoption of a new 
conunon energ\^ unit. A substantial minority of 
respondents favoured the gigajoule and some 
preferred the kilowatt-hour, but about half accepted 
the arguments in favour of the tonne of oil 
equivalent. It was therefore decided to adopt the 
tonne of oil equivalent (toe) as the common energy

unit in the United Kingdom, using the internationally 
accepted definition as follows:

1 tonne of oil equivalent = 10  ̂kilocalories 
= 397 therms 
= 41.868 GJ 
= 11,630 kWh

As a result of this change. Table 3, presented 
previously in thenns has been converted to toe using 
this new definition.

In previous issues of Energy Trends some data on 
overall energy (Tables 1 and 2), fuel used for 
electricity generation (Tables 20 and 21) and 
foreign trade (Table 24), were expressed in tonnes 
of oil equivalent. These tables were based on a 
different definition of the toe with the heat content of 
one toe taken as 425 thenns. They were also based 
on very approximate conversions to this unit. Tliese 
tables have now been converted to the new 
definition of the toe and have also been derived by a 
more precise approach using calorific values and 
conversion factors appropriate to each type of fuel.

(b) Use of net calorific values.
The consultation exercise gathered views on the 
merits of changing to the use of net calorific values 
to convert data on individual fuels to a conunon unit 
of energy. Gross calorific values have been used in 
the United Kingdom for overall energy' calculations, 
whereas the lEA and Eurostat use net calorific 
values. Net values exclude the amount of heat 
necessary to e\ aporate the w-ater present in the fuel 
or formed during the combustion process. The 
differences befiveen gross and net values are taken 
as 5 per cent for solid and liquids fuels and 10 per 
cent for gases.

It was clear from the responses received that there 
ŵ ere good arguments both for and against moving 
from gross to net calorific values. It was decided, on 
balance, to retain the current use of gross values, but 
to review the position again in a few years time.

(c) Use of the energy supplied basis.
The contribution of nuclear, h> dro and imports of 
electricity to the overall energ>  ̂ balance can be 
expressed either on a substitution basis or an energy 
supplied basis. On a substitution basis electricity 
production is expressed as the notional amount of 
fossil fuel needed to produce the same net output of



electricity in a conventional thennal station. This is 
the method previously used in the United Kingdom. 
The lEA and Eurostat use the energy supplied basis, 
where production is expressed in tenns of the energy 
content of the electricity^ produced.

Respondents to the consultation exercise generally 
supported the proposal to change to the energy 
supplied basis. It was therefore decided to adopt the 
energy supplied basis for primary and imported 
electricil>'. This change affects the relevant series in 
Tables 1, 2, 3, 20, 21 and 24. (The technical details 
are described below). Tliere was, however, some 
reluctance to lose the information that the 
substitution basis reveals about the amount of fossil 
fuel consumption replaced by the electricity from 
nuclear, hydro and some renewable sources and 
from imports. For this reason an additional table has 
been included in the 1994 issue of the Digest o f  
United Kingdom Energy Statistics (Table 55), 
presenting annual figures on a substitution basis.

The energy supplied basis defines the primaiy input 
(in million tonnes of oil equivalent) needed to 
produce 1 TWli of hydro, wind, or imported 
electricity’ in tenns of the accepted conversion ratios 
le

Electricity generated (TWh) x 0.086

where 1 TWh = 0.086 mtoe (since 1 mloe is defined 
as 11.63 TWh).

The primaiy input needed to produce 1 TWli of 
nuclear electricity is defined as

ElectriciU^ generated (TWh) x 0,086 
Thcnnal efficiency of nuclear stations .

The thennal efficienc>' of nuclear stations in the 
United Kingdom in 1993 was 0.36 (ie 36%) 
according to figures compiled by Eurostat. This 
efficiency has risen in stages from 0.32 in 1982. 
This efficiency is higher than the 34 per cent thennal 
efficiencN’ of con^’entionaI power stations used in the 
substitution basis calculations and might thus be 
expected to yield a lower figure for fuel use at 
nuclear stations. However, m accordance with 
international conventions the 0.36 efficiency factor 
is applied to electricity' generated whereas for the 
substitution basis the 0.34 efficiency factor was 
applied to the smaller figure of electricity' supplied 
(ie generated net of use on works). Thus the 
contribution of nuclear to primary electricity and to 
fuel use for electricity generation in 1993 in oil 
equivalent tenns is shown as 21.5 mtoe in Tables 1, 
2 and 20 of Energy Trends, a figure 5 per cent 
higher than it would ha\e been on the substitution

basis (ie 20.6 mtoe). Because of general revisions 
to data at this time of year in the light of fuller 
infonnation from electricity companies provided for 
the Digest o f  United Kingdom Energy Statistics, 
and because of the amended definition of a tonne of 
oil equivalent, the substitution basis figures differ 
from those previously given in Tables 20 and 21.

The contribution of hydro-electricity (and wind) to 
primary electricity and to fuel use for electricity 
generation in 1993 in oil equivalent teniis is reduced 
by 73 per cent from 1.4 mtoe on a substitution basis 
to 0.4 mtoe on an energy supplied basis. The 
contribution of electricity imports to primary 
electricity and to fuel use for electricity generation 
in 1993 in oil equivalent tenns is reduced by 66 per 
cent from 4.2 mtoe on a substitution basis to 1.4 
mtoe on an energy supplied basis.

The contribution of primary electricity as a whole in 
oil equivalent tenns in Tables 1 and 2 is reduced by 
11 per cent in 1993 from 26.2 nitoe on a substitution 
basis to 23.3 mtoe on an energy supplied basis, 
while total fuel use for electricity generation is 
reduced by 4 per cent in 1993 from 80.6 mtoe on a 
substitution basis to 77.8 mtoe on an energy 
supplied basis. It should be noted tliat the changes in 
method have been applied to all years.

The consultation exercise also collected views on a 
proposal to cliange the methods used to derive the 
temperature corrected energy consumption series 
(Table 2), It was concluded that the methods should 
be improved but tliat further work was required. It is 
hoped that a revised method will be available for use 
in the 1995 issue of the Digest o f  United Kingdom 
Energy Statistics and in the July 1995 issue of 
Energy^ Trends.

The Department would like to thank all those who 
participated in the Review. Anyone interested in 
receiving a fuller summaiy of the outcome of the 
Review, or wishing to conunent on the conclusions 
reached should write to:-

Mike Ward
Department of Trade and Industry 
EPA4a, Room 3.3.15 
1 Palace Street 
London SW1E5HE 
(Tel; 071 238 3576)
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â
**“

CM*
CM*

1
0

CO
Tj*

CD
CO

0
in

CO
O)

CM
C3>

1
O)

T
f
00

CO
CO

in
CM

CO
N
.

CD
0

00
ai
cp

o>
CO

cd

1
00

CM
CD

CO
CO

00
h
.

CO
CO

1
CM

T—
<7>

in
CO

CM
O)

CM
O)

CO
O)

CM
COaa

0
)

CD̂
CD

CM*
cd

1
in

(O
CO

CO
0

in
GO

GO
0

CO
0

CM
1

CO
CO

CO
00

(O
CM

in
0

0̂
CM

CO
00

C
p
h
-

in
CM

h-*

CD
CM

GO
N
.

UD
<D

in
CD

CO
N
a

a
0

cd
a
<d

cd
id

cvi
S2

cd
cvi

a
CD

a
CO

Id
a

Cp

7
1

I
+

+
CM+

7
CO+

7
+

+
+

T

CM
hn

in
in

in
CO

CO
CO

O)
0

0
in

O)
m

in
CM

CM
CO

OD
CM

N.
CD

m
CO

in
in

0
0

CO*
c
d

O)*
h-*

00*
0
*

CM

in
CM

0
00

CO
00

GO
CO

00
CO

O)
▼—

CO
0

N.
N.

CO
CO

N.
0

CM
O)

1—
h
-

0
C
p
CM

CO
CM

CO*
f
C

o>
r
C

O)CM

CL 
^

S
 

^

(/) 
c

Q>
<A<0O)

—
 

S

Oo

o</>
<D>o

0><])<3■O 
m
 

^
 
<0 

o
 £

 
5
 
o
 t

 
o
 
CO ^

 
0) 

^
O

O
O

O
l

U
Q

.

.9
 

©
it 

o

3o

—
 

o

fsi©

©©©3X)

©
 

©
 

U
i

■D 
C

O
 
>
 

©
 
O

©
 
2?

©
 2

 
^

 
©

.
^
i

9
 

©

■
§
1

—
 
0

^
0

©
^

©
5; U

 O
 o

 O
 U

J CL

6

©O

^
 CD

7
7

mCM CD 
CO COinCM*

CM O) 
CO 1- 
^

 O)CM*

CM in 
CO inCM*

CM hno
^

 
0
0

CO in 
^

 o
^

 CM 
CM*

CO CO 
1-

 COCM*

CO GO 
^

 CO 
^

 COCM*

»n CD 
• 

«
CO ^+

N. O
 

CO f>
in h-o>

1-
 CO 

CO CO 
^

 COcd

2c5 V
E

©
 -tr 

3
^
 .9

 
©
 

tr ^
 
o

0
0

^
CL ©

 
*5

^
iu

o
l

©

N..

7CMCOCOoCMr--
CM*

inoCO*

0
0

inCM*

O)O)oCMCOCM*

CMoCOCM*

inCM*

CJ>a+N.oCOoina>COO)©o

CO
0

 Na in
in

CO
M*

N
CO

CO
cd

cd
cd c>

id
O)

K
a

a

7
+

CM
+
 
+
 CM

+
w

K.
+

1
1

+
1

1

10
CM

CO CO cn
CO

-M-
0

CO
CM

0
00

0
N. h- 0

CO
h.

o> 0
G)

CM
CM (O ^

â 
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â 

â 
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â
â
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Ĉ

E(/)ocj

cn<o

CO <o eg 
^

 CO <7>
^

 cd

o
 00 in

 eo <7)<o 
CO ^

 eo eg Tt rt
cd Tt 

Tf cd od

CD
CD

0
tT

O
)h-

in
in

eo
O
)e?)

in
eo

CO
(O

<0A
h-

.cd
cd

.
<0

00

00
eg

CO
00

CO
0

in
r̂

r̂
O)

eg
h-A h-

CD
.cd

cd
CO

Ttin

CD
h-

h-
GO

r-
CO

0
eg

CD
CD

eg
O)0

eg
CD

10
<d

.cd
cd

cd
in

h-

eg
0

CD
CO

O)in
cg

eg
O)

<0
CO

0
•

h-
in

cd
ed

.
.

.
.

h-.cd

00
CO

in
CO

0
CO

CO
in

0
CO

in
CO

0
00

h-
in

cd
cd

Tt
h-

CO

in
h-

eg
eo

in
eo

h-
m

inA
eg

m h-A CJ)
m

A in
cd

CO
CO

CO
CO

CO

h-
<0

h-
in

CO
h-.eg

-g;
0

COA 00A CJ>
m 00A <0

cd
cd

eo
CO

CO
eo

in
h-

<0
0

0
CO

in
r*̂

in
in

oo
0

0
m <0

to
.

r̂
.CO

eo
CO

eo
<0

CO

CO
h-

in
eg

eg
eg

eg
O)

in
p

in
eg

oo
A ay

CO
.

CO
eo

CO
CO

GO

l
i

s
.

^
s

-
e

p
s

j

c wO
^

 
0

 >s
°

£
5

 
^

oTD O

o O
 

O

0Q
.
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coeoooeom

T
-

0
0

0
0

0
i-

0
^

^

•*
-^

^
a)ej^

eg
eo

^
h

-’̂
o
o
<

o
cg

co
in

^
o
a)in

-f-
cgcnhvN

.<
T)C

ô
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Ê

D
 

c 
o

 LU

8
^

^
 

“
 

CD <
0

 r/5 ^
3

 := CO 
C

 XD U
J

0
 

E
.?

0
 
0

 
0

£
 

0
 £

 
0

 
<0 "O

b
U

 
m

^
 E 

t: 
E o 

Q
-CJ

to 
c 

■” 
03

O
 

S.
.9

.0
2

 
3

 
Q

.LU
0

 
03

. 
O

'to 
0) 

■o 
0

 
^

 3:
2

 O
 

to
5k

 O
 

0C
 

0

Eo“O000c0O)O*w«t300-DC000Coo0Eo</)o

00O)CO0<00•DC0000EonoCO

0
(0 

0
 

0
 

O

S
 

™
2

 
i

E
 

c
 

c
 

•
o

 
o

 
0

 
^

^
 

to
 

CD 
i

 
0

 
0

 
O

 0
 

.C 
O) ‘

• •

CO
9

5

0g
e

o

COLUOC

O) 
c"D

cn 2
 

0
 

o
CJ 

c 
Do ^ 
0

 
0

 
0

)3
 

£
 

o
 

5
 S

0

iS
ib

"O i= 
c o 
0

 X3
S

 
>

 
^

 2
S

 
o

 
TD 2
5-2 

6
E

 "o
o ^

O) 
O)(0 
UH£2<

 
K(0O

 
CC 
LUlUoaoaLUh-(0LUgo

5
 

2
"o .2 

™
 

C7
g

 
™

c
 

03
5

 
E

_
 

W.
3

 
0

E
 

3
;fc 

<D
§

 CD

O)0cLUEo•oO)c•D0

0
 

0
 

!n
>

 
>

 
§

 
0

 
*0 

o

2
 

^
 

£
 

0

0

X0•D

00O) 
• 

Q
 -=

0
COC\J

0
 

o
0

 "O 
£

 
^

B I

o
 

•o
C

L 
O

)

S
 

o
 it: 

o
CO 

_
 

-D
 

0) 
03 

O
■9 

<15 
C

 
5

^
3

°
 

2
 ^

1
 

CD 
-

2
 £

 
03 

C
 

<1) 
to

o
 

03 
-

 
^

 2
 -D

CC3 
f- 

9
9

,0
 

™
 

O
) ~

 
c

b
 

f
 

o

9
 

to 
1

r
|

l
^

 
u

 
a

"D

D)0
 

0

0E0

000>oO)

00“O0

0
 

5
^

o
'g

o
 

o

c
-g

=5 .9
 

ra
0

 
0

O
 

0
 

X
 

0
 
0

 
0
 

0
 

3
 

C
0

 
0

%
 

ra

00
 

I ̂B̂000CoQ
.

E0OE0

Icoo000

p
 

0
 

0
 

0

I 2o
 

>,
o

 2
CD 

2
0

 
0

^
 

0
1

 
o

 
^

 
0

•o <
 

0
0

 
-C

§
g

.
i

03 
-

 
"S

 
£

 2
 

”3
 

2
0

0
^

0
^

 00 
c

<D
T3 ^

 
0

g
 

^
 

0
£

 
0

 
X

0
 

S
cj 

0

IS5k
 

c/)
P)

0
 

0

<0

2
 

g> c
 

o
.2 

0
w

 
0

0
 

c.
0

 
0E

0
^

3-

0
 

0
 

0
 

O

w
 

O0Eo0

3
 -D

-D0o><J>0

000O0w

o
 

E
 

2̂
-O

 
<® 

03

0
 2

^
 

E
 

c
 

o
0

 
§

 
S

^
 

E
 -i 

8
 

2

00

0003
®

 
W

 £
 

^
 0

■ir I
1

 
g

 E
2

 2
 

0
^

 >
 

c 
0

 TD —

0SO0<X0Cc<*co

0
 

0
 £0

E I>
 

E
8

 
I

3
 

«
.Q

 CD 
•>

X

00
0

£
 

0
c 

>
°

E

oc> ̂̂B0£300Oc0o000w
.

0

CE
 

a

•9 
3

"
0

 
o

0
 

5k
—

 
O) 

0
3

-0
3

00
0

O) ?:
b

 <s*

0
 

^
 

£
 

CO

§
1

 
3

 
O) 

X5 
C

iz ^

^
 

"5 
to 

.E 
03 

0
 

0
 75 

to

0
 

E

s—
 

<S 
3

0
 

C
 

«5

C
 

<15 
X

1
 

Q
. 9

E
 

C3. 9
3

3
5

 
0

 
0

^

_
 

o 
o 

^
 

^
 0

5
 

9 
S’

i
 

3
 

O
 

O
 

to 
0

r
<

-
“

03 
• 

9
>

 
00 £

o
 <̂

9
 

<J3 
c

^
 

o
^

 
C

 "O
9

 
■”

 
45 

(0 
to "D

111
TD

 
2

 
9

®
 

3
 

i
E

 
c
r 

>
•Q

 
<15 

ri
E

 
K

 CJ 
o

 
>* X

O
 

2> 
9

0
 

C
g

 
<

®
 

*5
0

 
E

 
w

g
 

i’
S-

■3 
^

 .§ 
f

 
0

 
E

S
 
I

 
^

o

0>00OO00O)0c00

0O
 

0
 

•C 
0

 
3

. O)
. b

I
 

O

0055

^
 £

 
0

 
£

 .Q
 

0
0

 
O

E
 

ra 
S

2
 

0
 CO 

g
.^

0
1

-
2

o
 

p
 “

 
0

0
 

E
 
c/i 

0
.

Eox>000
4- 

o

oCO0>B̂0
 

% ̂B̂
■o0

CO

2.02‘0>0

o0
0

 
0Oo

^
 T

5

O020
. 

o
0

 ;f
•g 

5
E

 
o

O
) E 0

Q
. c o 

0X) --5
5K

 
^

 
0

 
0

£
 

2 r 2
 Q

0Q

X0
0■
0

^

inCOEoo
 

^
CC 

r--

00
-S ^
2

 
c\j

0o■o0N00OoQ.0OO00
 

• ̂B̂0300

00O)0C0Eo0CJ
9 ̂̂B0

 
9 ̂̂B0t50

0cLUO
 

0
 

O
 

0
 

3

0
 "o 2

 
£

 -o 
0

 
0

 
o

m
 

.y
' 

3
 

CD 
03

03E

0
 

(D
O

) 3
>

0

00
OO

0
 Q

3
 

X 
^

 
0

0
 

c
 

£
 <

c00

Q00
 <

 
0O

bS
o ^
O

 O)

0
 

0

TDC00•D0

0
 ^

 
H

 
O

0E

^
 

0
 

^
 c

 
o

 
^

 0
 

o
•
= 

E
 

<h
.£ tr ^

 
0

 
0

-^
 

C
 

3- -Q
o

 2
 

c 
cj O

 
0

0LUXinLU

c
 §

g
 CO

£
 

0
Q

.?
S

.3 o
 .<2 r

m
 £

 
O

IIT-l 
00

 
00O)

00OO0
 .E

o0
2co0

0c000£0O00

^
 

o
 

g
8

1
.°

 
c

 
§

-^
S

'
"

!
^

 ^
 uy

0
 

O

11 ^
s

S
|

1
 

§
 

“

0
0

0
-Q

 
>

 
C

 

2
 J= 

0

1
 

o
 

^
5

 ~
 

^
0

 ^
 

0
 

c
-c 

0
 ^

2
^

0
 

0
 

>
3

9
3

=
 t- 

S
’

00
 

^
 =

 
0

^
0

to
 

9

E
 

0
 -P

g
 

®
 

-
0

0
 

"O0
 

5K
E

 2
 

>
>

“g
§

f
|

i

^
 S

 "O
 ?

-3 2? 
o

 
£

~
 O

) 
0

o
0

^
9

c
 

^
 2

0
 

c
 

0
 

n
 

3 c 
O

 
O

9
 

ro 
o

S
 

g
.u

 *0 
-o JS

c9 
*53

&M
0

'S
 

&£

aoI8 I“O;aSIG

eo

&M&

S 8
□

•§

oo00$o0t06

-n
 

0
 

~

^
 

i
 

™
7
; 

0
 

n
 

^
 

^
 

3
- 0

 
"

^
 

0
 0

 Q
. 

0

E
 

g
 8

 
9

 
£

0
 

P
 

tS
 

^
 

0
 >

. 
C

O
 

0
 -C

 0
> 

0
 

O

3
 

•§ 8
 9

 
2

 -o
8

 
2

 o
 s

 
9

 
-9

*“
 •—

 
C

 
0

0
 

0

0
 *5% 

O

Im •■■«

tZ 
^

 
o

 ^

0
)^

0
0

 
O

)
C

 
3

<1̂ 
0

 
6

 
2

^
-

0
-D

 -D
 

>
0

 
0

 £

O2
 -D 

0
 

0
 

0
 

0
 

bD

O0Oc0
3

 -Q

0
u0o«0

u900

0
«•
fM

S0
e

t!0
»—

0
s

'' ♦

r^
6

u
0w%

8
0)cn

2}OnONO
n

o»oS:COOn

»/ttW

•5 
<D £

5? 
^

 to 
o5 .<2 •“

(05
E

0303
O

 
Z

Z
 

q
Q

2^
q

 
2

0
 —

' 0
 

C
 

w
 

0
0

 
>

 
.9

8
9

^
 

3
. 

2
0

 
0

 .2
5 o

 >
3

 
w

 
£

3
 

0.
E

 z
 

c

O
 "§ 

</)
^

 
id 

0
 

^
 2

o
 

«
Q

. O
 

CO 
to 

Q
. 

o
 

o
 

CO

to
 

«
 ^

 
o

 
E

 "o
S

3
1

s
 

^
 

s
03 •= 

S2 
9 0

 
_03

1
 

o
o

 
Q

.
E

 
E 

to •“
0

 
3

 *D
 

3
03 E

 
£

f 11 
°

0
 E 

5
3

 _
 

>
K 0 E

 
<15'.^

 
8

,9

0
 

O
 

^
 

.0
O

 $•
,<2 9

iS
 

E
Q

. O
O

) ""
■E 

9
 

^
5

-
8

8
9

 
5

 
E

 
=>

S
 o 

to •—

S
'-

f
 

-
JZ o 

•
IT 

3
o

 3

o
 

2
 

^
 

0
3

 
p 

0
 .£

t
 

X
 

5
 

3
 

0
 

O
m

 
3

 
0

^
 

0
 S

 
•^

0
0

 
O

cxo.000

0O
0

P
 

3
C

 
Q

 
0

o0

0
0

 _

CM
c

 iS
03to

c
 

2
 s—

 
<0 

^
'0

O
to TJ
Z

 
«J

C
 

®
 

CO 
to

Q
..E

5
 

c
a

-s

g
 

3
 

8
0

 
w

 
«5 

®
3

 
=J 

O
 

®

1
 

®
 

9
 

i

i
l

E
«o

0
 ^

 
0

 
O

8
 Q

2
 

03
0

 £
 

0
 

0

B ̂̂Bo0
"’

5
 

a

0
03

S
 

5
 
a

 -o 
9

 
o

 
(0 

c 
E a

 *= to

o CO
—

 .C
O

o
 

"o
03 

9
:
9

3
=

9
•s 

9
 

w
9

 
9

 
=

c
 ^

 ~
•p 

to 
to

0
 

9
 

o

03o03•c$c
. 

®

PCO 
<0

E
 £

9
 •-

I «»5
 

c
5

 
2

0
 

X
B

 ®
1

 
®

■D £
®

 
0)

Q
. 8

<2 .2 
"D

2®
o

—
 B

*a "to
i

sO
)

»o
o(Dc o

 —
 (0 

a
 

®
Eo

t<D 
(0 
®

o
 

S
'

C
 

CO 
O

 
3

1
1

®
 

TO
CCO

)

I
®

O
 

.fc 

c
 

a
5

 
®

 
o

 o
o ®
@

 K

30)2cCMSiCDO0o001/5*DCq94>*DfOc0Et:0a0o00«c000£




