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pu~-er ’x u . , . ’ : . ’ .’ ’r . , .  I’ t o e  ~r~:. ’ ..- ,-  .c- ’ .y  1 r., ’o. - ’ - i ’ : j o i nt coo . ‘ l 1 e c ’j ’ ; . -  j r ~~~~~’t ,  .,  t , ’ ’ : .. —

1. -C , ar ,1 O s’ . 1  :O’ - ri: ~~’ .. . t :,.~ I i ’ , ’. Oe,.t1- ,.r.. ‘‘Yart : r. ’ i i . .’ ~‘~~0, osvi1,.~ 50,1 L’ 1.e’fi t.. t,a ccc:’...-
fr -rn 3 n c r e os~.1 . ..‘ I -  rn I. 3 4 . 5 ’  5 1 ’, Il ‘ .‘,O j~ • 4 ~~

. ‘c ‘1, ~~~‘, ~. ‘ ‘o. ’, t ’’’i’ :‘ — .i .~’; - - .  ‘: -
~ . : .  d .. ‘ -0 .11 .1.

‘ ‘ . ‘~r~, i t o  c-  . r c :  :. . ‘ , - - - c  1 •.. ‘ ‘ i - ,  0 . tO i . ’ , j j U ’ I S O , , i~I,,i i - C ,  ,~~“.‘
‘ - ‘ ,i~~t5,,1 c - _ j r ’ s ’ . , “ j s r . . ,—

th e  r ‘ . . r ’ c c  - :..,‘ ‘_ c . :.t ‘ ‘:‘mec ar ‘2 (“ n r i  . to,. Os;  ‘r ’~ ‘ _ i , ” ’ . 0 -s t  , t:... - i n j a - ’ - f :. ‘ —

w slog , i ,  i:,:’- - .’c c . :,,~ ~‘r’i l occ is ,3 .,_ ,’ ,j.,,, ’’ ,j . Here the  , .:‘jr. ’i_ jc,c are :,a..- Oa r . , ’ c -o:-j ..t-
,i5cwr . i cat  i~ ro :. ‘ ‘ 3  ‘, r’k: , I .1 1i.f’ “car. ;~~r, :.‘~~~srn,: Ea.c:. is u,r,a~ y ccc in t 5:’:.. The I I :,S_ - j’,1.~~~3.- ’,. -

t i le e f f e c t ;  ci ’ ol. r’g’ .. i c r  i:,:’ :ccstl -, ‘. . . , o ’ 3 3  o c.Lsr utter,’, i or. I c  paid i... t t . ’ t r u  i t,-,o.. costo a,; - ‘.
n.y e r i c  i ’~g r 1  c i  c - ’ ,  1 r . : i ’ ’ e ni s r t  a:.,,c t.,, the r’cso_r .ic ir: ,:- ’,ct .1’ the ...,e uI O~~; . i , . , ; r’ ’ -e ’_ i F

:‘~ r i :~f- rtti,ti ,: , c-r I-c,,’’,; ‘to :

1. EFFE,’TO ii I ,i:’hA .ihL ‘ - _ I E~~ O’iOii 00 THE VALUE ALL 2-~-OT~ cf l o f .  yJ,: I

. . , J  [r.tru,Iuct cr
Over  the yea rc C c on - i n l et s  i s v ’ deve p r d  a -c ii:. ; le- rceaz~c _ : ‘ c i  ‘sc . :  1: ’:.’ i:. ’ t:. - :. ‘, ‘- i ’s- c U c ’  • - ‘ :.rrr., —

wh ethe r  one is .li cuc ir i 5’ market t ransact i sre , , contracts , er r o r ’ .- ’ ,: . :~ . c s::~ 1 :-cs ’,: ~r. a
is ma le ‘tweet; ‘,‘e rt ic al  in t e r c c t l , ,,r , ; — those t:iat occur Letw’-’’:. .Ij j - ,erS 51.0 . C.. ‘..f l rOc . ” : :c t .  -

cth er  go~~J si’ c e r v i c e )  and ho riz cr , ta , i .  in t e r a c t i O n c  — tn-_ . ’c t i . ; ’,  11,’,’ ,.. Se Or,’a. 5’ t . ’- - 0:,’ - “c’
We shall see this tax ’n, my in the  f5il0wing d~~~c . ; i . . n  toe  ‘- : 10 t o  o f  i :o C -a. -c j r-a ’ i_ i .

r gar ;  C’s ’, 1- , tic invo~ ‘ce-i in ir ,i’ crz;.at i c r ,  t raoe i ’ j ’ ao l  t l . ’’ .., i -ra t i _ r . of I nf_r::, -~~‘, :~~~,. ~~~~‘ s r , e , , , . A,; — , .
Seen , this - c c , p e r a t i  - ci can increase  t , o th  t he  “ceo- ,: ‘ . : .: ‘ , r c, ’ ,’, .  :. a nd r .- , 1 . .  ‘ ‘I. r’ to , : ‘

u s ing  ir ,t’-crmut

1.1 ‘ l e :, t . -~ ’i2 0- L er at i  1.
There are se’Jera i ,,- -c ,,,r0’mi. - I enet ’i te t h a t  car. re,; t : r : , . c ’s -C t I c ’a . C ,.~~‘rS ’, - a —

eraticci may be as complete as the rnc’r,.’- ’r ef a .:u; ,ier or.; ‘,‘ 0 . ,  c c - i ’  ..r I”  ~e’cc c c : , ’ ‘~~ r . r .a r , c
wool i be the case w i t h  increased ,c tan - ,1 src: Ca’. or. Of ; - ‘_ ‘,ri l cd ’S I ces ar.,1 c t e r S ’. I _ . .  3 , - .

- - ‘ ‘ - ‘5 . ‘‘i’ .,
ani users. The possible gains Ir .cluce a r ’ -.i.tct ..:. ir. c_ c t ‘ 1’ ... cr.” eolr.;:.s’ r et’s.

~oing business and rely ing on t h e  mar t ; os- -- , a ,2’r i ’.O’ of t -~ r . cu ’. ‘u I . , I  .0 ‘ ‘ - ‘‘, s . ;, ’ ,. l r , v l , ’ -I I r .  u’...
transaction , and an eliminatior. of the need for ‘cccli ce;,ar’ac , ‘age 1’ t oe  v_ ce-ce ‘ - f e  ..~ . : -  r ”

The abstracting and indexing operati..i.e , i ’ ,iL,i :r.’-r - t ’ e c i.’r.U ,o’ r , -.., ca r .  1ov~ ~ - cr . ‘- x c’,;

the cc - st savings . For instance , Parisi [21 ceccr .bes On;’ ; . . r  s4 ’rr ’ • - ...,ec a ~~~:- ,; 
, 

r o i l  ‘ i :  e’ 
indexing information to produce all of the Ul~~.wir., ’ i:, .’..r’ r.:ct.~,’ I ’ r ’r :c t. cc: , - ;‘o-r”

1. monthly abstracts of all articles ;utoiche d
2. bimonthly abstracts of all articl’-c cur,; ~~~~~~ 0

3. bimonthly permutted key work S’ Lject it. i’;x
bimonthly author index

5. annual conventional subject arid ac ’.i..r’ i r , - l : ces
6. cumu,laUve five—year subject and a-c t~,cr r. l ces.

To e 1e’.’eL c -p r t e f l t  costs of tbis computer ac’c;ct ’- ; ’u;,. t - ‘ , ,  n.,’ ic.; o.;’ X,re’ 5,2’,’:’, w’ i- ar;: ’ x .c . : , c .
, , 0 -  - cr . lEO. The monthly costs now are less t:.isr. ~ , 00 1’ -r the in; ..’ :‘ lOc ~ ;, — ;‘~;“r , ;1. c,, :. - .

(See Parisi [31.)

Ar. -tl ,er r :ibiI;,;”r osec a ;tsrdar; l’-_ r r~~t i’~ a , ’ :. rs ’ r e ’ ’ - ;, al;t rsc ’ e , Sr.;
cil ’’,’,e later use by abstracting and indexir.g servi., ‘l’here i.: es- er,U’u~~; r._ increase ii; ‘ 

‘,Ur. o c t  i’ r- ,rt ‘.4.15 ::tar; jar lization. There are , 01’ c..- ,r ; ’- , 5 1 , 1. ’ , .  r,u_ cu e ’, . .  ass~ c1,,tr-; ’.i , ‘1. r i - ..” 1 1
: ‘ t :’ .-~ rrsu5”r r ’ ’ , i c  t ip’: : ‘ r.t Ir , i r,g this l r 1 ”e r r f lat ., f l .  ‘, 4 , ~.,-i ’ ’ -  ‘ ± 1 ,  3- - jrOr’Oe. - ; l v  I:.,’ _ ;  ‘.1cc. ci.ar ’ ’,,’ t ’r
2r.lti- ,n (OCR ) ‘- ‘‘rn’-’r’.t,’ wr.”r. ,.p irr th’,’ at-stract : an; :.,i -xi r ; -~ ir, i’crr .iutio ., cOP, r ru;.-ro’ ,

~-~~~~‘ t . - ; - ~ : i r . - ~ , ’ arci ,rsriir, c . Tic taj uc , ccr .tair.ir , ’ to’; i t t ’ r:’ otI 11 .,,’, ar’’ ,ol ’; ~~~~~ -c ‘ ‘ a - c r ,  n ’ ’ -
‘ - ii-:’ i i  t- - 1’,”r system - -;-‘;rst.rc , toe ;‘,iL-c,is:.’rr s of’ ‘,L-,t r’u ’t.- ~O3.; , e t c .

‘14.1. ; ‘c -m r. ’ ,  wa i l ‘ ‘0. ra tion by ‘h ;rir..ai’y it.i~~ j i er~ lea,l :; ‘, it ,, r ’ ’ ’ :’’. : c i ’ r , ’ a ’ ,’ . : f-i . 
t i ’ -  i:, t ’ too i In ‘ .r . t a i  r.’cc ir, t:,’-rr eros, 5. ‘ ‘ h ’ -  no • V - ‘,, ‘ , _ , :c, -:. ’,,.;t er’ rr .~’~ ‘e r  o r . ’

L’’-or’- .’ r’- Dl’ a ‘ ‘ c  i e ’ ,’ur ’..f rocear ci, eIther ti,, ’ 0. 3 ,  c ::, me r. ,c, 0r ’,’ja ’ ’ , - 5, ’ 
- 
~‘r’~ ;~~~ ‘ -‘ f cc -c, . in al’.ijtI,r . t t o i r 4’ e e l ’ , ,  : ‘ i r s  os: ee l - r i o ’  j r  1. - ’ . • ‘OS i i .

‘ j r .  ,r. t , t ~~~ s , - ‘ ‘ i ’ , e t , r., ’un : ’ti,,, tr-’t c t 2a1 ’u . . so l- ’- -j t I . . ., ’ I L ;  tO ’ , i • l , ,_ : u : , r _ :.:- :. r’.g, ’ - - —
‘~

, .r 1:, t~ 
..~~~~~r . . .  5 ‘,o to serVice, ‘s.,, t i j ’ -  C I t  ‘ - C  - - t ’  I:, rh ’ , - ‘ .~~~~~‘. i’-r . ’ 13 t f 

ci ut. I cr, ‘r,~ r,” r.- -a ‘it . , ’; .t ;  t : , ’i ’. a r ’ -  I t i  . .0 ’  1 3 , ti. ’ t ’ , t , , t ’ , , , - ‘ , ‘ 1’S ‘o  V ’ s .

t ~r q ‘ “- , “ ‘ , ,r .’ ’ - ;  e’ r’cc’-r ,’, w r c  ii, t i . - ‘ - - r riO .‘ ,‘ l v ’  i t ’s, .:,ti - ,-’rht ’ j . . ;  • ‘ p
~1 . . r .

*1~ 1 i ‘si ,,. ~‘ I I r
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- I , , ’ ” rIcul ’ ’ ,;.’ th e  1’ c’ ‘ a:. ‘- r . ’.lr ’s’i jl i i i i i ~r~ -i.t ii. i x  ( ‘ ‘ , ,,‘., u ‘ I t S t i  ol, ‘ e ’  r a:, a ,,‘r’.’ ~.‘ ‘ 1

w ‘i - . 1 ’  5 ~,r  :- .‘,k ,.;u’ l ’ 5 ; . ’~’I a l  t - , ’ -  -
‘ ,;‘ . .1 ’ - . ; -  , i , i l t i  a l  ,‘ r . a : . r s - , - C’..r . 0 , 1  .‘ - ‘  ‘ ‘ ‘ ,‘ r , ’- ’’ I. I 1 - V I e : ’—

- r ’ ,: ‘‘r’ ; 1 ,  - I ‘,:‘ ‘ - 1 r.,’ ’ :. ’’~~r’ to t  I cu.cr i . ’’’ .1 r ’ r’~ ,-’,,’.:I. :;..’ tr . - . 1:. ‘ ‘1 .  ‘‘i a,, r. ’ : . ’’ 1

s’ :’rTh o ,’ ’ ,’ ’ - r  :‘ t o r t ’ . I . ;,.- . ‘ 3 , ’ 0 - ‘u , . .i, s i  ~~~~~~~~ ,,, C V I  c’ , , ,  ‘ ‘,.r. I’,. .. ‘ rr. ’ - , -  ‘ r e
r a . “ ‘ ‘ see. t . ,at ‘u ’ . ._ ‘ : ,, -• - - - Le 1.-r ca :. ; ‘ - 1 :~~~~~. I ,  C I  . . 0  . ‘ u . , t r . .  ‘ -

‘r 1;~ t’- ,rl’’: , o.. ’’;, ‘ h’ ::’ r - ,‘e,; ‘ u ; ’ . - ’  X ce . ,S1

u,:. , ’ ,  • h’ui’ ’ ’ I - ‘ , - ‘ . ‘ . r -• ‘ ‘ , - ,, -f,,, i . ’ , , . ;  s . i . ’ r j u c ’ (a  e l  tcu ’ . ..r. r. I X  Sr. I , ‘ , .‘O’u

c’,; . ” )  it; r e: . ‘ ‘ ‘ I r. to - - ;, ,, t ’  ; , c ’  1 t i . .  ~~‘
. :. r ” i .  ‘t ( i , ’ r ” -  ‘ t o -  ;‘i ro ,r ’ ,’ ,,, ‘ a ,:. , j,r, : t,’.” .. ‘ —

‘~~i t l r • 5 t  ‘ ‘ . ‘ i ’  t i  ‘ ; ‘ ‘ : , ‘ ‘ j ’ , , . o r - u . a )  I... - c, ’al , c ’ ,i by t:.’ u ’’ u .  1 , 4 111’ ,,’ !~~,r. . ‘‘ _ — ‘ - ‘ - - .: ‘‘ ; r’
o ; :, , ; r ’r’ ,’,, , to . : - a - 1 ar t ., . ; ’,  t , co. ., ’ :, [ 0  1 c’~ . I - ‘ ‘ ,‘ “ 1 c r ’  t — ‘~ . r u . ~’ - ..“ c - f I r , , ’ ..r. .1’ “ :‘ it. —

. --: ‘ .,-: . t’ , rl ty ” . c ’ - ‘ ‘ - ‘: ‘, - ‘ : . r , ~ - - c r .  ~, . . . , , t 1.I I ’ .’ .,, 31,5’, 30cr ”’ 4. .  ‘O. . .’ , ’ ‘ - i — I .  ; . 1 . 1. ’ t o . :  ‘ ‘ •- - - -

v u ,  . 2  c i ’ ‘ :. ‘ I ‘ l r c u r v  ,; ...r’’’’.; V .:, ‘, . ; ‘:‘ .;u ’ .;, ‘,;.,I V t : , - r ~- i  ‘ ‘ t : , ’ut  ; i’s ’.’ u i , ‘,, t ’ ‘r, - .t’ CI t . . , - .  V .
‘r e  r ci i . :  : , -,‘ ,,‘ , - ;c  . Ar .d t : , ,  ‘ - . at  , : . . : . j : ‘‘ ‘ w ‘- ‘ - r. t r , ” ’ial ,‘ - ., i s in  u l l ,  ‘, i  I, t ‘ ‘ . ‘ C’ .

l ’ s’ - - :, ti.,’ ,, ,, t ,  : ‘ . - ‘ r ’, L u ’ i ‘ u S

.0 .‘ic - r.t.~~ - 1er’ , t i

t o .’- r , t  , ,‘ , e , ’t ’ ur ,  _ Ia: ’;j  oat  :..r, a ‘r ~ , .1 ’ r rsu t I t .  f luta  l a -c” .. or t i ’’ ~,.- ‘ ‘ ::..

I .; , - u ‘s ~ i ‘ t ’ u ;  Is r r , e s ’ :.. ,’ . ,.. u i ;  ar ’’ot  to the e. ‘~r of i:.: r’r :,uti_ r, d’u ’ a : - ,r,r., I ’rcir , t r . e -
r . e , e S ,’i  t: .,’r, ’ a r ” -  I i  ‘ i - - i ’ ’: ,  c c; ; Ii . t: , ’- ‘ ti ’s’  tal e.- _ f  ~a ’ ’u L uu, ; e: : , o f  ‘,:.‘i r  t .’ , , - , ‘ t o  i , t i : ;  us. _ r , . ..r, ‘t i , ’ :’”

the ,,‘ ce:cu:. ,r ; , - 0 1  ‘u ,  ‘ c ,; ‘, , r ’ ’  a i d  cor;. stc ’.i - i . h .,  u ’l ‘u . ,  iO, l :t - r’s, ’- cu ; ; u L , O ’ . ‘ _ I t . . ’ ,  - rt ; _ ‘ .

t:,’’ r’ ,t- , : - , .  ‘ ‘ , ‘ur” ;:.a.:,tulr .er also

- t i,e’ ’ r ;et.,, :0,’ :,,-‘i ,j ‘ i , ’ , ’ t i ’” j_ Iire t : , e  de~ i 1 ’l.e r , ;  o f  t4.’ ,ist~u Lr u , ; ei, r — I’ t:,e c , :s; ,‘, ‘‘~~ - ‘;. to I’ , .

4c r ’’ t .‘ - ‘i’t,’uto :- ,r ti . 1 1  - t i  :‘ ,‘ c r e b u t . . v i  t :.’ , ;, s s U t.  .“. - ,. u,.tl r,u ’ I i .  . 2 ; ’ ’ , 3 ’., ‘ r e  ..J ’. ‘‘sire .., Cl

‘, ; , e t I - i ’ 0 ’ ,: 1 , r ,c,” ; ’,u, ’ ’ - I  . t - , t . e i u r  l i e u ’ ,  0.r. ca ’.’ i’,Sy.e t h e  Cat’, c. r . t a i r , ’’; li, a:, cue,,  r ’ tI . :,‘ — I ’ e’ , ’ , ’, : ’ , r , , ’. .
i ’ ’ ‘tccc.j . -ul .“ - ,r. r :5 r ” ., -1 1.  

is ra r. e ;i:::p ie soletlo., 3. tr ,is ’-_ r .l’L ‘t . ;,,w”v’,- .” ’..’.’c 0,1’ : 11 f_ i : :. , ’, i’~~ ’ it.~~ —

or ” , : t i , - r ” f ’ ’t’ - - : ,  ‘C 1;1’,’, ‘- : .  ‘ , : 1  sri rt,.a~’r .et ic  t a ;  ,, :,a: ac ’ a l a i r  ,Ie g,” ’ e  s i’ ac- ’.-; ta:,c ’- , (l i c e  .r . , - r ’ u.. , ,. ’

a , .  .~~] 1’ r r e t a I l s  r. l.0’,~ C i i . )  h i t  c a r , ,’ ;r . .iu c er_  of tape _ - . . t ; ct i~ r , . .t  oc’- tU e  , ‘ t iot , ; ’ ,r ; .
I ’ , ,• s r t c 1’ t ; , ’ ’ . 5 ’ ,  err.. leve.c; ci a f t e r  1 i t .

w are tw; if  t h e  many statements that decry ‘ic~ lack I’ c t a r .car ii zat  r. xoe ’ ; - r a ’ : .,  tn ,

.-‘.i i i : . c , r ,  [i , ] - sr I J” ’:imari [7[;

2,.i,.r,~~i eic and technical information activities in the ‘ ‘r,lted Otates will ne/er gai r,
t I , ~ s t a t 0 ,o -  :. ,  r lev el op  the necessary services so b r a ’ as the parts ~l par:ts view t h e e  area as
‘u r ’ e:. :, ‘. 1’ ‘ m p ; ’t i t ~~~r, i ns tead 5f a platform Icr hare  heal ed  real is t ic  caoper ct l~ r’. and cc.,,r , 1ir ,a—
tic~ ir,d i ’c i lual biases in technical presentation and organization cannot be berated

The lack .f standards is probably the greatest deterrent to the accelerated use .f machir. ’- —
r’eaiable biL~ iographi’ data bases . It is not possible (in the author ’s op i n l c n )  to realize to .
full ter,tjcul .0’ this powerful tool without establishment and adoption of uniform data elemer.ts ,
tape I ’ Costs , coding conventions , etc . The dilemma exists because most suppliers market rr.a0r,~ ts

‘c u p ”  lata bases as a byproduct of their publication activities . The suppliers ’ production pr —

blr’ms are numerous and they have varied motivations . There are a host of prcUerris acc5ci’ate;
ct ’sri;ardization that can only be overcome through cooperation of producers, users and rroc ’cs,,r;.

lr, cudli t i,. n tc the development of standards , two systems that may be teci r.icalll,’ and ec’cr,.cOo’a~~y f e ’.—

ible it, the near futur e have been proposed as solutions to this problem . one involves a “ f r_ r .t — e r ,c ” p i a i r ~
.‘,r,oo aO- ’ p rocesso r  t h a t  would serve as an interface between the user and the computer system . b..t t i . i~’ ’ ., ’ ;s
V ;r ’ese..r .r “ i tt ” , liger.t terminal ” must still confront the possible differences in formats s.f the var—

1.0;  2 Or- ,’ files. It is this ability that is the key ; the natural anlgua ge  cajability is , ci’ c_cr;’- ,
L o t  is r,,t r.e ‘eo’ar’(.

‘ru e cy.’t”m is based on the use of a mini—computer t store the a; ;‘rcI n ate parts of ‘‘a
bases in a manner ttott w ‘ci : facilitate later usage . With this ty ; e  ~ l eye’,;:., the user c_ cO o -r ’ - ’cc..; r.’-

1’ ;~r t  ‘ c t o ’t c e s r~~h t hr . ,’egh several data bases and then - ol the 0ut ;utc cf the indivi- dua~ ;ear
If t:,i.; ‘:‘~~

‘ t e rn  w , , r c  ‘ b’ a :. ;t - ’ : , i I is possible that o-”rtai n ‘_pyr ;1tL t ci” ctlt ”r property rI c~, ’ - peer ’.
w ., ; ‘,r ;’- . These ‘or e :isc’ecs”l below ir, section

ia ‘it - ~
‘ t : , ’ - ‘ - , cu r ,  I - tl,u’r “If. rts to rams’’,;’ stan-iardi cut i n , have ass_ si at’;d with tI.ert c r ’ ‘ i t  cc c t ;

t o , ,’ w i  I. n’s’,’e ‘ ‘u, ; I rn ’  c:.’ t 4 , e  u s e r s .  But the i’er,efitr arty 1, “ ‘ s’r.sii’,:r a l  i ’O for ;-‘xar-; - , , i r ,cr .’a . ’ ’-;
‘ ‘ uI j ar  O c ” ’ t ,  w : , ’ t .  ‘ - .p . ” I w t 4 .  ‘u Ivci,c ’c in techr,~ l,’~~,’ - ‘ -

~~ I i n c u b i  e (and ;cc; lIly w. I ‘u i ;’ ) ‘ I . ” f - I
I r’Ie’ irci: r ’; ’ ’r.’- :,’ ,- I n  ‘ ‘, ‘ I I :  ‘‘‘c itat i on V scien tific sur .i t.’chni ‘a, . o V  rrnatisr.; *

- , - r I . , - ’’ - : n c - u i :  cat Icr, - V data bases a:, I , tt,r r ’ ’c’ :v’ ’r , t  in  r ;-trl’-va .. t ‘‘ SI : , ,  I , . ’

- . .‘~~‘ . r . w - I ‘ r , ”urO ,:‘ ‘. r . a:,; c :,c.. ;..er. ’ jn,; i’ ’, ..:’, ’ r . ’ - V t a i , : ’ ,r.0 cu ’ I r ,  u :,,s ,o’ :‘— ;  ‘ u -  r j :

I .  W ; ‘ ,, r .—r ’’- i” r ‘,‘r’srret.i r ,..’ f ’ - : u t l r ’ ’  , t i . , ’:. ii.’ ‘ ,‘ ‘ - ‘ i ’ t . c ’ - ’. r-. - , t . - r , ’ ,_ rec’ei’.”s- 5 , , r v , , ’ . i , l
- - - 5 ,‘ :i 1” ;; ‘ ‘ c i  a., I c ’  0 I.13c’.; , l r. .~ a r ’ ’,;

- ‘  . i: ’, i’ 1 ‘ ‘ , lu 1’ s’ t I ‘ 3 , 3  ‘‘ ‘‘ ‘, .  ‘. - - ‘‘ ci’ .’; r.. ‘ - ‘u I ,  ‘ ‘ ‘ ‘  1 ‘ i . .;  I ’  ‘ , ‘ ,. “‘ a t : ’ - :,; - ‘ :— .;  ‘ ‘,- ‘ . : —

‘Li 3 ~~, ‘u , . ‘ . c u r l  to’s; :,.. - t v ’.. ’:- r.’ - ’ I.:.

C ’, i ” ’ ”- ‘ t 1; . ’ ’ I ’ Ia ’,’.,,

* ‘ - .
• , u , : r ’ - L . , ’ i .- , ’~~, - t o  ‘ I t o ’ ”- t O ,  C ,

- ‘~~~~ — ‘ - _
. ,Mt, ~~~p, — —. , — —

.., ,, 1
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~ i~- ’_ ’~ - K . ’ ,  ‘, :l lN ~~~I i.IA’1’l~~I, ,i :’.’’,i lI.I.’*

O r  ~~~~
u . : , ’, :  :,,~‘‘‘ h I  ea t, ‘Ou ‘ii;, i t  .i: ‘ nc’s; t . t is ; . 4: ’’ t l o c , s  S , ‘ i i  r’ , ‘, . ‘ur  - ‘ - ‘ ,, 1

- , ‘5,, ’ h: ‘.‘ - ‘ ‘ W i t , ’ ,‘‘ u i t ; ’ ,’; t .  t in  a , I i : ’ i . ’ r ’ . - t , t  Cu ,’’, I ’ ‘ . - 1 - S i r , , ,  ‘ ‘;‘‘ ,uX’ to i,u’ ’ ’,’ ’ ’ ’ I , ,S,. ‘ ‘ ‘r I  , ‘ ‘‘ , t

‘Ii,: ‘,i,,’ ,r ’,, pu t : . ’ ’ i.i

- r r , , ’ t ’.,., i ’r J  to ,, ’, si ’ ’ r ’ - . ’ ’ ’.’ - u : . ’ t t o i s  11, ,  ‘ ,, ;, u :. ‘.r . : . l~ ’.’’ , ,y t iir. .’t
:.f :“ . ‘ t ’ , ~ i~ .l  ‘“.; I : ,  t r i ~~ u’ ai • r ’ ..’, , r ’-  . Tttee.s i i ,  .uC” I

- . re; ’ ,:,: ‘ u t ,  i i  ‘ , ‘ - , w rks
- ‘ :4 - O ’ er ’ r . ’ - t w ‘5;
l r .I ’, r i o ’ I r e ’ w Cs . ;

.1 r:., to’ ‘ n . ; l ’ ’t ’’  :. - .: ‘r . ; t i  :. I ’ e sc rt  cat r ’ger ’y  si rc ’tw’erk i-., r ,- , ;” :,t ’- ;  ,‘ , -, :ew:. ,’re j . , . , r , ’-
‘ . v - w .  r i g  :. “ w to’.. i r ,  t 4 , ’.’:;e t : Ccc ,‘is te, ’. ,r u  03 is t l , iu t t h e  : h! J t, ’ 35 can 5’ ‘ - ‘ i s , , ’. ’ , at a ii. . r” . ; e ’ , . . o

r:_’:, ,.’ , : ‘S 0 t , , ’ ’ W  rio ;, V r , ‘x ’ur:.p,~ ’ , h a y , -  r’ ’ - ce~~’sr’d a ,‘r’ .’at 1.-’u. 01  ; . .L .  I c  - ‘ C ’ ’  c - I t . ,,’ a r c  ; r . m l ,
0 ‘ i ’ b, ,‘ ‘,‘ t u :, :’ :: ‘ , ‘ i ‘ , r e p r ’ n r e x it  ;t r ’ e c t . , r ’ ’’ , This., r. .w ‘ ‘ 5 ’ - : ’ , .1- . ’:,. ~,, ,t  r:, ’- ar ,  t r . at  . 1 , :  “c.’.tj

‘u , ; s’ s.- w ‘ 4 , ”::. w I  , - L ’  s I , ’r. i V i c  a r l t l y  ‘l ieu ;  . ‘r .  The I ‘ .e,, _ t for t l:c.1’s ., “rv I ‘ ‘- ., c _ _ i . e I s i c  I nai;, ,t t . ~~r
eler ’,” :. lo. .

i c r .  r , ; - t W  hoc - i re  ‘ci’u,I ,c Up .0 t r a n s mis s i  . :~ l in e , ,  c - :,c’’r.’ r u t  . r c , - w I  c ’. _ r . ’ ::i e , c ; , iu : . . , r : ., a:,
r’ ,‘ ‘ ‘, ‘.s i:.,’’::.p . t o ’:, ’ ;. ‘j’hi is tI ,; view t ra  lit : ~li5i  - y tae,ei,  ~L ’~~~”’’ 0,-n a 1 r::. .1. ‘u t .

mi ss . i O i  :, t h e  inc reased  ‘ sil l et i t ion  :n t h e  s.:~saur .s c u t  l i s t , , :  i i ,  lastrI,’ as a r” ..’~~,. t .0’ :, _ ;  e

mon .,‘ar  r i , ’r  - sri I ‘.“ , , c ’ — ’ u l i e  I r , e t W  CIV , ’ , curr ,,o,t re ,c ui a t . .ry p o L :c y  may i , € - — e  t 21.5 : .  e t - . v i ” w  I. t
00.:,. ’ ’ ’ i 0 r I ; ’tw rk  b u t  also th e data p rocess ing  e;u:;, : ;’sr .  t linked by ‘,:,:,t r , ’- t w .r ’ ,’. .

C, n p ~ ’ c:’ :”  tw r io ;  an”  oI ’t , ’n  t he  most C o r i I u - 3L r ,i’ to identil ’y . I’Isst C l i i , .’,  , al.2 lapey :‘,‘~~~~ ., - - c
• _ L: .ke  I ‘. ,.‘ ‘t i , t ’r v ia  some means (possibly a corr i lnunica t ion  r . etw _ r k 1 . As t ’- rr r . i i , s . . s c  r’,” r c , r ”  ,:; ‘ , - ‘  c r , ’

‘t o  ;u;  r e  j o t ’  r t . ’r. ‘opa l  :l i t i e s  eiu l’Ia lont  to small c5r, 1’ u t”  c , ,  a 510u? ,e c” : , ’, C u ,  is a i i , fr a ,s.’,’ .~~~.s,’ : Lu ,
t e r r o i r i s ’ , ,; t :.’uy be ’ irs a true computer network ,

m I ’ ‘rr:,’eti t ,  r,etw.,r’kc in their broadest sense can be any :‘s r ruj c i -c.- .1 ~yst’srrt for .n.i’ Cr0,’ , 0
Cor er,’, interest is 1:1 h igh ly  f o r m a l i z e d  i n f o r m a t i o n  exchange us ing  t aday  ‘ e t ’c :,r..g~’’ .,r.;. ‘. . sr a r ,  ‘- - -
spec i alized data res5er,’ec or individuals to the person or in’etito t. ,,n. ir . i. ’- ’ ; 01’ . r , V  r ’c.,, ’.. , : ,.

Combinations UI’ these three network types offer the most ir.teresti’.,g ar:e chu ..l’sngi:,g areas I’ r
evaluat ion . In fo rmat ion  services delivered w i t h i n  an in formation  network ( w h ere ;..;.‘.c ’u’,. n. is .“c. ‘.“; I

using a computer network (to resource share specialized software , data bases , -r processlt.,-’ pi wet ‘or, :

~nansr .itte-i via a communication network (to reduce transmission cost) wi.l be tested in ti” r.’or~tet
during this decade. Their survival will depend upon a thorough understanding of th” :‘o.c’i.n. t o , :  e ’  :, in .,
of each of the component networks . Their survival will  depend even more upon a t:..,rs-ci ’ro 0,_Icr , ’ a :,  ;.:,. ‘

the user community to be served and its needs and economic resources.

The fac’ t ha t  one component cost (e.g., communication costs) has ir up p ee  cons :oerat_y, nay ha re .,’. :
‘ inf luence than expected when viewed in a total context. The real challenge ta  economic .- ‘.‘abuStl, :, ti -

come in the development of a suitable product/service “mix ” to be delivered via to;’ “r:etwonu’,” ,

In t he  V I. wi ng sections a brief discussion of the cost/price trends for each network type w I l l  be
discussed. Because in t h i s  case the whcle is different from the sum of the parts , t he  pncblem f s-it p —
timizatic’n must be considered. We cannc t assume that optim izing ir:oi’ssdes. co rt ; .r csrutu of the system u. , .  -
optimize the overall system made up ot several network types.

‘,oe final section of this chapter provides some suggestions on possible gains tren_ It’ for tl,e .‘,“r-, -
O • systems c o n f i g u r e  I from these component networks .

2. i, ’ c.c,’eni ‘‘;‘i - n :letw,rk:;
The l c u t ’ - , O s.uzcw nI is “packet switching ” a result of A P P AN E T — I e v eb . . p e l  teol,r,sb,.gi,’ to o.:. has r r ’a - ’i ,e

t h e  marketplace in t s r ’  U..’. and abroad with a ;-romise of ‘reatly reduced and dist’cur,ce -lr,1epe ri~ er.t c ; t

ncrniunication .** The ‘ e c rn s l c gy  is proven and the a ; ; b i c a ’ic r , 1:, the commercial sector ran u g l ,  such  “r.-
‘. rpris;’s as l ’

~:,E,NEl’l’ corp c r ,u t i cn  holds great promise. But t:.e reality is t h a t  t i e  communication cUrt 1,
- ( a r’eL’.iti’c~.Ly small p rt i ,n of a data ;-rscessirlg L o i ’et (aLa  at 10% according t,, lIar’,;:, [10]) ar.l ;r’e;-cr ,,,:

‘- -- - -n . less fr’r ‘on i :o t’ 000’ 1 .,r, s e r v i c e  in  which  ro se,  ci:,,- inv .,lVe; much r,,,r,’ than c.,m; ut”r pro.,’;; it. ,’, st
u ‘uc~ ‘di i i r”,ri,’val . Therefore , even a significant savings in c0- rt rn .Un ;ea ’, i o .  costs via t ” c n , n . c , g l .’ suci. ‘ii.

‘k’.~ — - w i t Yr, ,’ : n,”tw ‘ or m i ght  have relatively little impact on an nd ’, rrtiutui r . s;’r’.’i cc require; t a- ’ v’
- - ‘ a ( 1 . ” ., :, t partially subsidized).

Lr , a In ’ i n, , Wi’ 1,10 the U. . I 1,e ,crr.’ ’r;’e’I.ce cf CUSSI,’’  r;ial ‘u s , ’. , - ’  ;w i ’ c : , e C ’,’’ u oOe ’ ,e i’ ; :. ‘‘ ‘V r,o cu r ,
i c  . c — u i ’ -  ,‘ re’, r. ‘arri ’-r netwerke has crest- -C a c_ m i tI’, I’.’.- nary,;’’, ‘a;,’’r’ t1,ere had p r - - i  c.o.y ‘U ’ ‘

t .  ‘ I , ’,, , - :,, - . u’s, I’ h. i  s -.- I , , r’’;ul’, in a ‘..wr,-.,-ar I I, r en d  Ii: ‘ :c,r, ,nl  ,‘‘,‘, I n c. c 3.. rs’,t i i  the c,Ur;,e’
‘ La’, t”,’ p licje,; ‘ir” cI”arly ,Iefioed .

. :. ‘ I - “o’i, ; c.’- r , ’ l ’ p’, ’ ,’,.- ’ wI tool:,,’ ‘srnerOe c in ‘,rt from ‘ ‘a L ; ’ - r v’ u t I
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, ,

- - r u ’ ,’ ‘u ‘ - n , ’t l.y - ‘ : , n , . -  ‘tioun i_ u : : ,’ (c-i ‘ h i  as in  a ‘ r’’,uilua ;’ticii a;; l i c a t i  r , ,  “ - - : , - ,, nis’u ‘:1 :, ’ w’ur. ’ - t

‘ S , v r e ; t  i t  a ; :ri, ’ ,e  ‘u ‘ti’ .’ ty ). l’l, e dial—u ; j hi sii ’s sy c t e r i  (circuit ::w~ t ‘:,. i t ’ . h I  ;“‘ ,o.” e j I C  I ’  i~,” r ’ .t- ”.
‘ ‘ i s - ’ , , ‘ un  I the ‘ - u r  f l ’ ; ,ure  4 , ,  rd u; ci: i..r,;’e’r l: ij iu l thW: i  lioldi rig t i r r , ~~ , .

- , I n :  t t . - s- c c i t  i’ ,ti , no: wi :‘‘r’ ’ t t , ; ’ re is a I, ’i i ’t :.y hi-  l ’ h i r , t ’ ’ , , ime , - ,r:so,:,. cio ti .r, ‘ , ‘ - t , c ,  t Lr ’ r .r’ - t , ’

in ‘. u ’ u ’, : I , ;n : g  ~~;‘1’i : 1’  ::, ‘ ,,‘t : i ’ : t , - 1’,,.. .s’el ay’ a tc,,r’ . ‘ u t : ’’, I ’V i  - ~tluat is , a h,gr, ; ‘ - . y  , ‘.‘ ‘ - r ’ ‘,‘ . . - u- n

i’ i g ur ” ) .

- , -y , ’ ‘, ;.‘l t ch , ! ::g w , , - , - ii : ‘ , ;uri ’ ,’ u , ’ e r ’ :; t .  an al ’ , ’ i _ t u e  ;‘.,cc,’ ‘ si.’ : . ‘ - , ‘.,‘:,I i t ’  ., ‘ Ill ; C l  ~I r C ‘; 0 ;~~‘~ t ’  r i’ . —

c’’ 1 i.t. t ’ ’,:. I .a~; ‘,,‘:t ; w~,,’n, to :‘‘s ..’ur ’y. Ac. i t,.cc ,_ ’’ r , e ,’’.,’ ’t - ,‘. . 5 r , t r o t : ~c , a:,e r.’’’’d t . ‘, ~~~ ; b y , : . .  f r  an
sc i: ,. e I I. ’ I i o : , ’. e.l cOn.’’ . I’:, ,;, t:,ss a ; C . ’-, ’ , is ‘,r’ i, c.,:’ , ’ a”- . I  , . .  t O  I r c;” r I n . ’ “ r .  - , , it

w : ‘h i  a ‘. t:.n , ‘ ‘ - r , I’ V~ C S i’,  . - , I i.-n,’ -,’:.’-r’ S u i t ; ’  a : ,— C r~ ~‘ ‘ ,, 5 W 1 s t i ’- ;  t c  - :12: . 4 ,,  - , t ’ - U - ‘ o itoi. ,’ ’ :.’’ r n. ’ , ’r , l  r , ’
I t , j5’ ’ ~’ :-;,’: o t _ n , ’ :1, -u t  t h i n  ‘ u ; ;  :‘_ - ,cl, is r io ’ ‘a - _ i s a it e ’ ui ‘ II. . ‘ ‘,,; ; l i - a t :  .:... w:,’- r’ or,’’ . l I sJ _ . y ’a’~ r t .  t w

; l ; t ’ u i t :  a ;j e ’ :f :, ’ : :a ’ - ~ t r : ’ n , c n : ; I ;  , ;,  r a t”  1 u , ’ ’ ’. . ;, ‘ ,‘ ‘~~ le ‘,‘‘rr :,.:,e ;  r...rts — —  5 c l i ’,’ .1’, ., s. : 1.:,’-
w :. r :- , ;t 1,k . ’ , ’.’ i, rni ore ‘, ; r’op r i ’st e .  ) 1:. 5,l , I it , . :. ,  a ; s c s e ’ w,  t , ’: , e  I n . - tsar;, c’ ’.:, oh,, .“ ‘.‘ ,;‘ a . I f .  —

;‘: c:,t :, ‘ ,‘r , , - ’ - V 5 ’ ’ ,: . h : u r  t I c- i t: o , it:~uk ;r1~’ it f s s U . l r- t ‘-_ r,ui. i’,,  s lu t ; ’  wi t h  t i l t  I,,C i :., s _ n. ; ,, ‘, ‘cr :‘yo t’;i:~. : .

‘ t n : ,  h o-,’ es t n , u ~ ; s oy , ;  t - a ,  t o l , ’rC c.rt;-5:.’s:.’. ,‘OSt s ‘ur , s  1.-st 1 iRa _ I ’ t . i’al, to . .,. 01 s I r  -

‘‘a .’ c:.’’,l cost;’ - u:  I t i _ _ s  Li . ‘ .rr, will 4-c o:tlI,’ ut. ,~ t is.’i V ‘ :. ‘ ‘  t ‘ r u ,  ‘ =..:. ~ 
- i ’ I .  c , ’: ’tem co,:t. .~~ T i e r” . ’ —

est -
‘ :‘. : , : .  ‘u ’,? V p t ” , ’ ,  , - ‘ w : ’ ’ I , ’ ’ ’ , n . - t V _ C s ,  is in a; 1 1  ‘ a t . .  0; V t , ’” ti e ’ riuti, , I ‘ra;. t_ ‘u ’, ‘ ‘ u ,, ’ . -  . 0 5 1 ,

h i , -’;, :,r ’,l s: , - : ’ ’ ’ t ’,.e 11 ‘ ‘ in ,  ‘ ,‘ i:,v lveo is ‘r ’ ” ’,u t .  Lof :‘r,’u ’., 1 , , ’’r ‘i.’’—s l : , ’ i, . ’.’ ’ - to at i ; ; - , o ,a r,’’- - s,c- o.’ -

1 i ~~, V C i 14-I I cr ’ i; 1, I c  o:’ ’ ,’ ’ , l  1 t e X t  r , - t r _ r - ’,’’u ,,, , I i , ; -  . h i : ; t , u r , . ’e ‘, :‘.‘a : .t a , ’,’ n_ -c is; ; —I” t~~ t :. cut ;~~~ i s i u t I  tic

I:. uI. ‘ I, ’ ’’ 5 1 . :y ( i ’l ’ .n . ‘ [1. ’ ] )  a coSt a : .u lys  iS ni 1;’ . ‘a t .  l v ” ,, .pa to, eval.cut ’-  ~uJ, t ’srt.5u t 5 ’.’ e c’,-t l_I _ enu 0’ —

I .  tI e’, , ;. . ,r  1. 1 r i o  I :. ’ t ’-,’ : : .I :, ’c I , ’ ’u r ,  i :, o, ;t ;  . inc ar .u , yr  i - , -cuni, - , n,, ’ s t :.’sr coni c ,,, ..; 1 t , ; , 1~ , _ I l - ’ iu t ’ .-’; ’ ‘0. ni l e ,
I’ t’cale ’a tt. I : ,  ‘“-a  ed ‘ ,‘ ‘ w  r , ,  S iz e  ‘a:,’ r - -  t l ,~ h s . c t  i, t ” r t : . in . ’ ,i C ’ u ’ , i ,, is f i x ee  and also where t t , ’s r, .aL ’cr
V t , ’r :n,  :r ,a l , ; per ho,;’, is In ,  n ’ ,’a,. ’-o. ‘,‘ l , c t  ‘s t oic , - ‘r e s t e r  cost s’u ’Ii r igs  ‘or , ,n - w , - r ; sr ,;‘ r ccsl.s ‘ cur. 1. t o - ’ , ,  —

- 5e I (a s  “a; - - ‘ 1 ’ ’  - in I ‘uC , ”C I , , ‘ ‘a  :‘,os :r’ t :,r,..,’:. t i l e  1: roi l : . , ’ of c ur r e n t l y  _e ;  u r i s ’, ’-  C..::,; ..t ‘- C r , ’- tw  C;,; ,:,

I:, to’, Vc t c” ’ , tl ,e  ‘u l’,’ :,n ,t ‘ I ”c C f  Susu ’, ’ct - w . ’.c:,i:.,’ may be r’ ,a, ’: , l f i e d  sc ccc ;  . .ter  c . : ’ or n’s , ’ , ’ I v’
r. cost s . 44;e r ’C:,l I ‘,‘ul cos t c: 1:,:’cnn riat ;  - n , cer’, ’ice ; , h ow e v e r , is st i _ ,  c .r n p n i : : e _ I  C ’. O ’s O ,

in. r ‘ ‘ t o ’’ - ’ s ’ 4 , ’ , :, t 4 . i s , ‘,r , r to-’:. Ic t,. i ’  - abc.r ;i~t ’’n i i ’,’’s. C u. t as C .:,r . ; : ,  11] c.r.c5 c,:’, i’ n ’ ’ , ’, . :’, ’ ‘, r —

‘y_’’,.’mc ‘,:.at po~ k, ’t . -a’~~ ‘:, l:.,’ ’ a I l i  ~ n_ - c l _ I ’ -  ea ’,’ir. 5’c I .t n , . ’,  c c c i ’ ’ 1 ta_  , ‘,s , t l .e .01.’’ 0:. . :  L’s

I’ r i n . f  ~~~~~~~~~~~~ r io’s . . 4 , ’’  , ‘, L c r  irl tcr,si’.’r- e, ’’:’,. t . ’ s are 0, 1 :,, - ’ 3 .  inu -c r e a c e  in.  s co ’ ‘ ,n , e ~~-

o .1, ’ I ’ r 5 :1, - ..’: ,  - ‘.“ - - “ , c ’ -: - r t ion  _ i ’ Ir, :’.:’ma tio. ,,‘‘r’,’joc 4_Ic,” ’;,

1 t u r in ,’ ‘,r, y ;‘ cues ; , V in , f_ r t r , i,u t 10, s er ” J i c”  , I .V e l, _ r:, ,.r,t tun ic  ; r , r , , t ; , sn ,  V : ,u , ’r e  S c lr i  cy ( ‘c ia  gcv’- rr,c.~ :,t
f ’r  ex -ct .p .e is :u ’ ’si List l ’s, i t  i s  n:z::cr, to c:,aC, ’e to , ”:, : - i cer  V C scnl. rt , ’,us. i s at l  or,  costs , r ’’’rn. O’us :- ‘ :c al

c i t  .‘ ‘- .“ ‘ , :,,‘,‘‘st ‘,lm,’ . I :, i s ’  s t  i c c _ r a e  assac i ’5ted ir, ‘, :ue  c. “C ’s t u l n d  wi’ , t l .a  cc- .’’, o f 1 : 1 ’ r’neut
As r-’ ,sc se l  .‘ ::.r:, .:,, ”u ’-ion c ; t s  l u r e  ; - .L : ci c ”i , ,

‘ .e . .c ’- r  u l ’  . , . ‘ . e t  s _ 5 ’n , . fl sa:.t r to ’cu5 ’,;,.:, ,  _ n,  t:,’- ,

i-on ;,.‘r ’.’ . ‘“;. lois is a. 3 1 ; se_~,’ to ,c cur .n .  ‘he - a. mark , ’tr  l iu ce w I , e r e  - s . l ,  i-o s . : : n . ;  ,‘, ar . ; ;r  —

-: , ‘ s is r ,

in 5 c-s’ . - , r; , ‘ nci ’,-u ,i ‘a ’ 1. t ,  ces tc  a :” decneao Il . , ’ c-c ’’ to ad v o r ,c l r , ; ’ ‘,ec r ~r u c l  ,‘~.‘ sr , : ’,o” c .:: ; e t 1 ’. t ’ .’ e a s p c ’c t S
I a I 

~~~~~~ 
a n:-pc i I : ’ : ’  . r  h i , ’:,_ 1, ’ c,, :.tr ’ ,cOec r t o r k s t p _ a c e .  ~

‘h i . .’’ t~il.c t ren o h, .d;  ,. .“a ’ pr  n.I ;. I ’

i:.l’, r~.r u ’ , i , , : i  ser’sjc’s cc . . : , snuj O str’oct i n ’ ’ ‘, ¶ ‘s_ t o s t s  Iure t ,0 . l , c  . , ‘ i, s i g r . . V I t o : .’ —

1: 1 ’ , i ’ ’r , . ’’O .t , t r ,” r e a r  I ’

-
- . :  . 1  . o 1 ’ ’h ~ c-c — n~ m i c ;  of ‘c r :pu ter  o ’ st ’ a , , r y , i n ,-’ is r i T ~i l ar  in rt.ar .:.’ r e s pe c t s  t ‘ :, - ,‘ V

‘‘, t i  S. I. - - ’, s’ r s, , W . -  are ‘ - c n n i ’t . t . y  “x ;”r :~ ’nCi roi ’ .ir as’,ic  c’ n c - ’ t i o , n , :’ in t r , e c, ,c t  .0 raw c_r n . ; ..‘,i :,,’ t ‘a-
‘I T i , is  , c u p i ” l  w I  I i i  i n e x p e n s i v e  c,inintu:, i ‘stioO costs , r r i c s -er ’, ’e: remote I e i iv e r y  0’ o rn ; ’ ; ’,  r ne:  .1’ ”

- a i h ” r ’car’Ie ty  I’ s’:ro cre’u t  in ,’ eco, nlon. ies  u scale w h i c h  f u r t h e r  reduce ccmp u t in g  c c , ’ .

F i t .  11 :, ’ ’ :.’ e-eccessf  i i  p r e di c t  mix and m a r k e t  i i , , ’ . ‘,r a t ecy  V _ n .p e r a ’ , i _r . .i’ St ;i:,,’l ’- — h . , ’’ I t i
re ’,  te ‘c - r o i l , ’,. nI~’tw r io ‘n  a c r t ;  . ter network  w i t h  several  I ‘u r g e  hos t ;  is a o .t : p . ex  p r _ i ’ , s-rn .  C’ v e n a l  cr
have discuss” I this area (see Penniman et. al. [ii]) and ;vale’u ted liVfcr(’~ t S’r’o’, i’gi ’-’~’ ’ ~ur. I : 0 ’  ,“,. € ‘.“ C: —

O c t  ;uL~~i hized ‘‘a’; ,f  stare d res-,, -irce networks have been c.snI~ cted in un,i’.”rsi’,y , u ” ’  .r.g:’ ,k’ :r,,’a’t’o.
ar, l Wh It ,~‘y [15]). I’ll imrutr ’ly, computer r1etwcrkz ctissJ, I t, e r’.-’arde ‘, i  r a free , i:.s~I, ‘ m or se ’ ‘c~ r, sI - ‘1 :1’

c- ep p l ie r s  ( ‘ iti;a”lng :“n ’er s ) ,  midliemen (service ar, l or sales c-n c-n;) and ‘r e

In a n  lit I ‘n t “v_ n mies V zss0e , econ cn ,ses of s; ccliii s c al l  r , are 4 c, r .g Ccc i  g i l  ,‘u ’  554 , . c’ ;t is n.
: , macal t ;r  ‘vi he access to ,;; “ ‘i al i z ”  I r e c ou r c er  r em0 ’t ’r iy  than  to t r a : , s t ’er 4 .;, Cow’ ,ri ’ , - I ‘.55- .rc ‘u n :

I i l  ‘c ; ‘c ’ ir e  ( .‘t e i ’V ” r . .  I - to ] ) .  ,,‘ t e V f . ’ru -i cu ,,,, , ; r  ‘c -. des an excel I cr, ’, ‘, n u i u .,’ ,’: r ’  f ’ : ;  :, ‘ - t  : ‘ ,‘. In c u r ; ,’
‘ ‘‘ ‘c ‘ :0 - ’ 1:,  ‘ .~~ I i r u C  ; l , e  U:, l , - ,;’c u , e  ‘ r’c t a i ,  0 . 0c r ’ ; ’ , ,

A rec” n, ’ m s c r c ec .n: n.ic ”, n;cu5 I d a  of t I , liars’,”, for - s.; u t -s  s e - r v i c u  5 ( C o t t o n ,  [ 1” ] )  l o ’ ;
i v e r, ’ ; t  - i n ’ -  of , : ,ei  I ’i’~~n~ - n, t : s t’ ’  I s n ’ , ‘cc ,  3~ add i ’  I n . ,  n c r ’ s  ser ’,’i ces  ‘ l, e ‘er ’, , ‘ 1  t to

C- ~. ‘ a. ‘U ‘“ a. ‘1 l u  r f ’ , ‘ t C I t ,  ,‘r 0: : ., ‘. i n , ’ ’ ,h ue c . r , ’ , i ’, , . .- : l ” l’” . r r n ’ - r .  t l ’ ’ I , , a ’u ’, . 12 ’ , ’ 1

, r r - - I , t  t c”n’ ls  ,r ,his’at ” ’,t. tho r ;.w’’:’l’ ,l V_ nc ” I n  t o : .  r I o ,  . V  ‘ r ~ ;,. ’ ’ :  : , . ‘‘a :‘ ,‘, , : ,e ,  Tb” soo t. ’

V ‘b e  r’- ‘u ’ i ve,  ; t i - c f  :1 ‘tn t i r . r ’x ; eo : ;v e  m i : . s ~~rn p . t e r  , f f en : ’  ‘:.i’  ; ,s;ib iii t ,. f~~i’ 1 , . , ’: . .  ,.- i - ’ ’ , ‘r’,I is’’ :
‘ I ’ : , ’ ’’ r n;’ , : , i c ’  e, ; . WI - r ca , :  ‘ ;, ‘‘ .‘ur ,”' ce:.tral ‘. 5 - I to :’, ;  ,‘ ‘ ‘ r : , , ; t ’ u ,  , ‘, ‘, , ,_ : , :, :u -. ; r0vl ;.-c ’’ , ’ m o s t  ‘ ‘ n, ni,i -

r ‘, ‘I.  t - , ‘ - , ‘sC ” n . t : ’ ’o , . c ’, ’ ’  r . :, ‘a .::‘. -r ’ , ’ ’ - ’ : ,,’ ,I ca .  , I f  ii: ’ nn,:u:.’cu,’’.na ’,. , al :’ ,:,’ ‘,g ’-  ,

- 
‘It, ’

-’ so ’ : ’ ‘ ‘1,’ ’ . ’ ’ , 1. 1 ~~~~~ I’ ,’ , : ,  ‘, - ,, ‘o; cC ‘ -cu ‘ : .  cu ; i n  ach I s— ’,’:. ’ r ’ , .  i ; - ’ ._n ‘u’S .  1 -0 ’  n. ’i’’,cO,’’,’’I.-n ; ‘ ~r’’ i n , ’ ’ a—
C u .  t ;sc 1 1 : 1 - : .  - I i : ’ — - , - it  n , r. 1 l,y . ’’r”.’, 4 ‘ -  ‘ , ,‘ , , h o - i  I n  I lii] - ci.’ r’ , _  t : . ,, - ‘ - i n ’ t I e .“ ‘‘S 1,

‘ V .  C- rn : ;  r. I l l ] .
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I’ t h , i , :  I- -I’ ,’’’ — a:, : it is like l y t~ vary br os. up; Ii c u t :  .1, t ,u ; I i  - ‘ ,t iou., 1’-ss -y,;  ‘- :. --a . ’ ’’ s :1.; .‘, _ r.,’
re s a ,

ii w , ’v , ’r , a t t’ u .  ,‘ ‘ n n t : i , ’ ’ u n. ’ ,1 ~ .is  m ust c .i,u I eeC r I  sir ., ’ .:t a ff  to - t o ’ , t lb .  ,- u , so:. ’’ ‘.In’ ,’ - ‘,:,‘, ‘ I n, ,’ r’, U

p i’ ’u’e’’cs inlg c. ;‘ ii ‘un’ , 1’’ ’ ,’’’ -:u ’i:i, ’. n’ i:if ,n’::i’ut ion ,‘ ‘- r’,’ice ,up; 1 I c ’ , ’, .  0. t t i i  5 -,  55151 i , i l i s ’ - e y  ‘ n
st ,;i,’,niiVi ~’’u ni t t ’ ’ uc ’ I’ .

I : . i ’ :’:’,’, ’ i : ,  : 1 - t i - n - k ,
- n ’ - V i , ’. I ’  .us n ; r . ”.’i. it aly p r esented , t l . i c  is ‘,i ,e i u n , ” u ‘a lt .’, ‘ , b i ’ ’ ,”C ’s ’u ’ r c t  lIre ‘ t i n . ; iu

t I . sor e ice  e fV i c i e n cy  ‘,:. h , - V I ” ’  t i  ;‘,- n ~e,l; , C~-rtain1 y 1:, .1; .r:f r’::cu t I t ue ’ a’, C R . .  ‘a l , . ci, ,‘ iii st- - rim ,:,, ‘ a—
ion u I ,  1 o’ m; uc  ‘ - r  ‘ ‘I  ~ rks w i l l  re’u ; t i le’ ‘n .cn,e ’

~ t,,’ ’cu n . d  V,uce t h e  ; r 4 - 1 , -n ,: V to . . ic, , ; ~. ‘u I I .  t 1 . :. ,  I n ,V :‘:: ,‘ ,‘

t . e t u a  :5 ; , per Ce , t i :  I I  :.-uv ” t1,”l r own bL eo_ I of problem s uri c it Iv~un.to,’c::, I’ in.’. V ‘, : . e . . ,, ‘ y I ‘n ’ . ‘ - ‘u r ,  I

:1 - i c ’:. ’ ’ ,’ its cV I ni Cnn ;, ’, ion ‘ ‘ ‘ u  c ’s. I n , , ’ V.:’ so i,’r,t i V I o ’u n ~I t u ’ u ’ b , n , i  cad I n , :” ,r’::.’,’. I n ‘ ‘ C ’ .’ , l ’ ’ . ’ to CV ’ u .  .0’

n ’~ ’ ’ ’-’’.:’ ~~~
- 4 ’,’ ba~ ‘s’l i , ’  (i,’:i:liman , e’ . i i .  [ . 0 ] )  m i_ n ar e a ‘ ‘ ‘ r ;  c ’  I in u ’ u i . ’ ’  1. ‘~‘:, I to ’ ‘ I . , c p ’ . n t l ’ u .  ..‘:. : ‘, - ‘ -

‘ t r ue  ; r’es .e ::t ;’,: 1_I t 21 ’ ,‘ t , r : t , ’.xt , t h ey i : c iicat e  the far—reiu- ’h , iiug I n f l  ~.“r. ‘ of ‘ n. - I r . :  - r’::.’~ I : . .  “r ’;l s’ . ,‘c’, r
as it ‘on :i b r ’,o e, ’ “u  r k i t : g .

1- l ist onica l ly , i:i:’~ rm ; ,t i t ,n  sel ’vscos hav e  be en heav i ly  ;c b ; i o . c ,  1. ‘1’:, ’- ex’ , :n . ’ ,  to: . 4  . 1 ,, r ’ - , . . , r ’,’: n,,,

i t - ’ -’.: a t ,  s ic  l’or .,t it -cu ssi r: an_ I  has Lose:. addres.~’-d by t h  to’ U: -  h , a V e  fe ,  t to , ’- - t a r s ,  n”u . 1’ 1 ’- ’ ’
t I l t ’ :y.:t ;’l:: (c O . ,  1 , 1  e p ,  [ C I ]) .  M r ’ s  recent ‘/er.’,ure; l it i ,  i v  i n ,,’ ‘ a:.; ,.‘ ‘n’ ‘ur , I .- : 1_I : , .,.’. I -o ’ ,  t ,  ‘ ‘ - : 1 ,

tr y in .  ielivei’y . V i :. V -rn t i : ut  I.’r: s e r v i c e s  have been relatively ;u ’ ’ ’’ , :;fc .  ( e . 2 .  , I” i r , ic i . e l : ,  u I .  , .r c’. , ’ , ‘ CI
I h t ’ - ”.;.; ’irer : ’. r’inancia l  viab i l i ty  oV 4 - : ’U l i 0 ,’r ’m; h i c  search _‘ “r v i  to’. : f V e r e  1 5 ,: c’... : . O r , ’a:. ’, S ’, t .  :,. as u i ’ s ’ ,. - ’ :

.1 ‘ c n . : I , ’-; ’, es t h is’, b ib l iographic  sea rc b i sn , , ’ via a t e r m i n u s  is :. iS ’,l,c , t ’u I . _ I i t r  I _ n  n. ’ ..’:. ” :’ , U :, :cu:.

:‘ so:’~,’~pc greater itl.poct in the i.ibnary arena is tb . ,,e r e - : , _ u r s e - ’ch i ’s r o : . ;’ 1’ s’ , ’ , ’u. .,‘i r . e o i l -c ’-  o by

~~~~1W-  r ;.5 a,’ t OC .h ; i ~ ‘C.. le;’e .ibrary C’c:,t,’r (ho Ii’ .-
~~ ‘ , el.  a . .  1. ci ‘,r,o ‘u -a’ , t t  [2~ I , . .  In ‘ c _ s  V. rn, of  :.“ —

5’ :~k a l :u h s r — i n t e : i si v e  func t ion  is shared,  it  also reduce ;  cost at t : u e ’  l eo.’, e n d  ‘ V t : , . r ..ce _ _ l : . , ’ u ,  ‘ -c

at.d nepn’e sent s a parallel to, t h e  C O o _ I C c ’ -  Shari n.~’ of o r::; s t i r ., ’ power.

ne , I ’ the major barr iers  to, ,s’.’a,IasitiCn 51’ the ,.‘c ,,r:,A:,cc in,;a ‘t .1 ,.-c n:, _ ~~y suc:. lu. ; :”  tw  :‘sIr .;’ i n ,
cr.V rmatisn: servi ce seo’,cr is the es’,abiis:,mer,t of value for t ’.. e ,c r. _I ; r,oos ’ . ti , i , ’s 1: 13 ;~r 4 -len , i::
pesu liar 1,.- ne tworking it is worth a t tent ion  here because :,. - t w , r k i r . u ’ i nl’5 ’ce:.ou ,- ; the a ’,’a I I t u to1,’,~,’ .1’

i : , V  r :tat isn which increases the need Von measures of value an_ I  be t te r  approaches t . e c . r,  r : .c ” a a i  a~’ 4 - ’

of Ir , :’crn . c ,t i  ‘ii as a commodity (Braunste in  [ 2 5 ] ) .

,‘,t t i , , theoretical level , research such as that  b y ‘i’o , v i tc  and A b i s o ck  [ s b ) an_ I  ,2b.e r i,r an, [27~ ~
1:, pract ical  measures of value for information required by o e c i s i o ,n  maken c .  If such re secur ,:, i s

s-cocess :’u.L , th en a ful l economic analysis of network de l ivered  i n f ,n m a t i v n  ser’,’ices :~ca,,d 4 -c  a c c c i r . t l ’ , . : ,u , o .
In  ‘, i .e m” cun ’,ic:~- , a t tempts  at j u s t i f y i n g  information networks by iosk in .g  at Cost reI~ o ’,c . . r l  of .pera’,.. t .;

n 1r .ocosuse ’iI availability of informat ion are toe limited in perspective.

:;etwcnks — Concluding Counnent
The total environment in which networks are evolving is complex and muj,tifacetec ani i:;cI..oe’.: t a to , —

nb a!, legal , economic , policy and humanistic aspects (see Penniman, et. al. [Ii)). ~nay a few of these
‘~s;octs 1,:u’,’e been addressed in this brief diScussion. One to f  the most interest ing :r.t ’,rnia t i~.r. n , e t w . r s ,

ev’-lving linics people to people via computer conferencing (Throff [29)), ar,o it may weal surpass
:‘e Vernal information exchange mechanisms of traditional information services.

In n a l i lt i o n , new broadband telecommunication services , are being discussed wbii ci, could In :.,’ t each.
II a wI :“ range  - V unique services ( Hammer [ 3 0 ] ) .  The way in Which we work , play ,  plan arid e a r .

Ir e ’ur. -‘ ‘ci : w” - I. be i r .V luence d  by the  networks and services of th in  next decade. The data bar,ks c: to.’,’,
: - ‘ “u ’,u,, ::c~, cvn , : i . ;t of people l ir ,ked  together to share their individual resource s , kn_ w ie o ,”- , a n _ I  s is p c’u —

‘ cOns in a real— ’, hni e fashion.

— -  :~~~~~~~~~~
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I ‘,, : u  1

II ihoC’l’I’C l ’ i i l , l , ’ sj I l ’- Al. ! l l , ibIcl , lbi l ’j ’C 4,1 1
W I t h  i l  l i i i ’ , 1:11’ , - o-1,,,’l - _ l ;  liii ’ ’.’ I  -:41 III4I ’ ’ !’ ’ ,I:

Ihsn:c V i  t :  I’ i nit-os ,ur,t,~g.s. ::

~~~~ i” u n i c t c ~ ’n,ai, ;- u r .~’ ’~i n it .

o Engineers ,” scientists :;4’srl’I sea, :  t i n : , e  cr, ,‘ - t —  o ,“, ‘ - r : t , ’ t i -  :, I n  ; u o l it ~,’ : o1 ’ :‘‘-se~ur”:h and ‘ - ,rts” - ‘ i — I ,

ting new int t ’,-rnnt ,ti ’t r ; of i ie:uc as a cecu,’, _- :  s’,a:.o:’ :1cc_ I i r , V  C::, - , —
o State , V the art : rts r’:mul ito ’ to ;:roiu:’ c ‘ ion ‘ I r e::
o Decrease l:tg t ime  i , ’twee ::  product i~ :. and use o Oy,’r’ .r s-o vert c,:re’s:,iru g a:,d e!im.:,:,’, :

et ’ i n f o r m a t i o n  I o b ’~ :‘m:,tI. n deer::,,: l’e: ;s ; ‘a’ , r ’. i : w I , i  e ,~’ b-es ’,.;’-

0 bItandardization oV form ~‘V pre:-a-ttut ion , -.1 ,i i l ’ I”C :’- Vr: ,rnm ‘ h o’ ‘n u.L ,’. of :1, - u t - r Io  ii ,  ‘~:e  ;.‘s—
i&’I’ i : , format i o n :  t e r n .  “be:,;:’, ‘o ‘u.n_ i , -der,un:.i r.,,t.r”

o ln,,’n ’ eased -n,sman,_I Ion Init’’rs,e-~b ,,rI’- ,’: :‘..‘- t ’, ‘- - a—
;:anoeu n,’i”,wcr ’s, activitl .’ - s ’ , . ..  o place infurn;,’,t 1 , :.
u.’oii,ecticn/screer. i r u g  in  trme luan-o c ol’ p;,orcy
t r a ined  wo rk er: :

~‘rfu:;i sat i on oal orga:,  1 Slu t icna .

o Managerial as pects of networks promote in— o Tendency toward m o n c p c ;ec in c:etw’.n s, e v e .  ; ::,e:.’,

formation as a nat i onal r esource o Growth  of n;etws.Ck bun , ’ :uo , c r ,u r io ’v -,’ b ’ , ,’ , ‘.“ ,- : ‘ wi , ’ .1., ’

power in ability to o -ntr ,. i:,l”.rn;,aticr.
o Inadequate guarantee: Von pro t,,sti- :, eV ,se’r:si—

t ive  i n f o r m a t i o n

Technological Technological

o Compet i t ive  market for network hardware o Network hardware cost oemar,’,:,; ma.’ LC ’to ’ t- , t  ‘- VII —

-
‘ . coul d accelerate technological  development cient /cheap operation

o Network can become “locked in,” t~s p a r ’ c b c ’.s. uC
hardware and errors in design. b-,-’c:m,- p r s :hmIrl —
tively expensive to correct

Financial Financial

o Increased productivity of S/E personnel o Information businesses which : ocrt , p t- ’ .- -a , t ‘ : ,“ -

could decrease cost of scientific research works must join or shrink
and applications o Too rapid development of nlr” ,w~ rs, w iI . -a- ,, t ’

- ‘ - ‘ ‘ o E~nployment increase in selected sectors or because of technological or organizati’.r,a1 bn. —
information—intensive industries maturity

‘ o Above results in inflated costs V~~r n etwl r ’s.
services

Cocial/Psychological Social/Psychological

o Increased communication capability as a re— o Overreliance on network as c::V- r mru l 5 : 5  O r e
‘ s_ n It of easier flow of information limits scientists ’ perspective tc- tb.a ’, of :.“ , —

o Ability to confront national problems using work gatekeepers
information as a resource for new solutions o Browsing and serendip..tous cis c- very wall n r a , -,

o Increased education alternatives via infor— o Fear of loss of privacy via network mcnit
mation networks and CAl . could curtail communication

o Pressure to cont inue poor r : e tw er k e  tei” ,u : , - ‘i’
“technological mandate ”

o W i d e n e d  gap between the m l ’  croo n_ i, n—rich lai n c t ’ -
i n f o r m a t i o n — p o o r .

- -~~~~~~-
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hF b ’F ‘‘I’ ’’ ‘i ” ’ :,,, b ’ h . “ 1’,: ‘,t . ’,,’,’I’ I!

- ‘ 0 i’ r i c u ,’— ,u i’ ,  I’ y t o u t ,  ‘u i ; . ,  on, I h l i f t ’ er ent Char- h i: ,,: 11& ’; ’ k, o z t i  , ;in s *
The ,‘ ‘ :, 11. 1: I ‘t O, ’ ’; V ; ,.L - i u ’ ; _ I i c u  en su e’ 1:. tb ’ ’  ; i’ ,,nu.’’ i on, ‘u n __ I I I  :s’’i:, I n . ,’, I :. s- I’ . 5 . ’’:, ’. 1 1 1  i t t

: t i u t  j t ,om ‘ ,r e  1, : ‘ ‘  ‘‘s.c.m . n o - :  I I ’ r I c .  ‘, :, . :-b tor i : ., ’ :‘ i u c i i u ,’ an..n allocat’. ,‘, ‘;c’’nt l , i . ; I :.  ,,‘‘,l, ’’r,,., f n ’ ‘‘: 0
I.  ‘. I a, ,‘ I t t ’ ’  n:i- ,i :, rea so:ul ,; u S ,  ic I :  n’,.. I ‘ :, - ‘ -n -n. itt: ’’ ii’ w ‘ , b ,  ‘,:. ‘‘ ; C ,i st .’’.I - ru or.: si; , . ‘-n :, b i. ’,ti r. oi ’

Ic I ’ -:: ’ i:! ‘ I : , : ’ n’n : : ; , t  ion iii ‘,:. - ,‘, , i - I  ‘ t : t . ,  ‘:l: , t n , c O  ; , ‘sto r  V ‘ u ‘ t i v i  ‘ 4 c ur, be c-a; ’ - ‘ c ’  d t u  - 1 ‘ I c - I t  :1.

C ’ ,’ :IuIsali u - - , t  ion ‘ m r  : : ,  : , —  ;‘ :n c’ ,~ ; rid :.,’. ‘1’ .’ : : ,  ‘ - ,. :., . :, s ’ ’ ,: ’s a , ’ i l  ‘ :, ‘ ‘  . 15. ; to ’  c’u~~,s r, l’ a : , I r . , ’ . ’ ’ —

n’ b- ,,’ 1 1 ’ inn ; : p .“ - I , ~ ’ in . , ’ -u ,.‘ ‘ nns:u, ii ; .1 , i ‘ , ‘

,‘ ‘,-m r t jug u,’ . t t : ’,~ . ,- ::, - _ ‘t ,‘- -:. ‘ - : ‘‘ ‘., t y ; ’ -  I ‘c :. n:,I c - r . . I : , - n ’ - ’, ’ I :,.‘ , u. ’ ’ ,:, - ,,. ‘ _‘ : . n , ” t I ’ -  prls.n.t ’ o ’,’,tC t ..r’’- ,
- u ’ d un , b e  - n j - ’ ’’ - I ‘ u~ p . s  t a : 1 3  , IuO _ I  - c h a r ’, ‘ 1 - - c ;  cci 1.- .’ ’:,  ,n , . i ‘‘, : V t ’ -,.’a.e. h,, s r.;! c ci:.,’ ‘ i.e
I,s ,’1’:”r,c,’n I - !  t O e  to’ d i V  r e - - n , ’ ,  n i:.,’ 0’ liciu’s , ‘a ’ ; : : l ’ , ,1 d i n ’ s t:, t y ;  ‘ V .“‘- ,‘..~ o’. _ ry . V .“ ‘,:‘~~“ ‘ C . , —

IC , ’ ’ :, :ut is In :  . I , - : , , b i ’ - : ’,’ I t  i S  ,,_c’L’nIcU tn ,,’, ‘ I . , ’ ,‘‘ e’ , o n  lu ’,: n: ,- u ’ ’ — : . ’ — n ’ ’ , . h , u s k 1’:’ . r c  in ‘s-: ,n a : : , i - ’ . ‘ u n _ I
u: ‘in c V-o :; ’. . l’ ,’.’ i  ‘ s i  t h :  t ’ ’ rnn~: ,;u. ’b ,  as ‘‘ . i l ’ l ’ S l .  ‘ St  :_ :i d ‘‘ i i ’ ; ’_~~,’ ,‘~ ‘ . ,,.,‘ . I b i l ~ I’ , - s., ’c .o, : , ‘u i ’ :, .~-‘I,  -.‘ ‘- cy

us..! p Vul , is n- t ‘ ‘ ‘c’ ’ s - t ry  ‘, t ’., ” - ,:, ,:’-’:. ‘ ‘,: . _ I I i , , ’ f ’ii, ’ u ’ w i l l  be  ; .“ ‘ ‘ ; ‘ ‘ : , ‘ ‘c  4 , - . a’ .

to is wolely hel 1 ‘ n t , ’ a V un . :an,e’i,ta_ ,s.,e for ; ,,b1 en p ‘~ 10,  Sr .  tn , c u  area i .: ‘ r . , a l-s .‘- I p . i . s. s

ut ’ r i b  i t , ’.’ I n ,  t b , s . ’ t : , V  ,“n: s , ’ i o n  o i , ’ o , ” n : , i : . a t i .n ,  ;r 5’ s, : ,l’, i c  g e l  ‘,‘‘,r ’ L o , ’ .’ ., t ’ t ’ - r . n:, ’:’ un .  ‘u , t I : , ’,  pni’: - u ’ e
opc ise s i :I .p . y ,‘,,n ;n; t ; r , - ‘ i  d~’ 51, - b ,  a ser oct ’  : . ,,“,5 : r ’  -.1 f’i n. ’,r, ‘ I  al .y v i - un, , ‘ -  4 - u :  I .  , t n .  J b )  I ’,  is

- Vt ’s : :  ,in: Is.’s b r ’ ,L .e V. r p r I  s or e  c:,ter;  r i se ’  to  .1. 0 . n, :” ,:t , n m _ n t  - i t r u e  - ‘c’ ,,’.I’,r e ‘sa c’. :  I’’;: V p ,s . i -

I . ’ ,’ I n i l  I : - -  V i e , ,‘:,vir t o r t , !  ~~Co tue-s t ion , ‘ - ‘  ‘ .~~~~ ‘.‘ - ‘ ~‘ :13;. :  I t  lea w : .ich un , -  - u; ; - i c c  .,‘s. r ,”- ,. r ‘a  ‘ .

i v  , ‘ v ,r :co - ’:, ’ 1:,, ’, , V c or.  s. . i s wb .y I ney  are c ,, . . s . ’o “ ; itl , i i , ’ g to_ t ie ” .

l’b o ’ p a l I u c  g ‘c.d s 5 : 5 ,0 , ‘:,sn: , is c_ :c_ cer c o  cr l ti u ’al b :” :i, ’ ,n.y ec n,_II4 ;’.s V. r ’’a V,o.cen,’-t. ‘. ‘ u,  n — u,, , r,: I
f i r ; ’ , b, ’ ’ - , a ’s ‘ , - n ’ ”_ i n  ty p e ;  V p ,‘L I  I :  ,‘ .d_, ’ ’.’’ :’’I : c ’ ‘ ‘ , -I V- ‘l ‘,‘ely i r ’s.’d 5,~,, p n i ’ ’ ’~ ’ . I I :,rui. sI,r.,-’ ’,:,: S

a -sec en;.l , ‘ :, ‘re are s.ms.’ Cr on , : ,  I o n  t: le b e l I eV  t o ’,’, ; s i l l  ‘ ,‘~ 0 ‘o t ’  .‘ i L f ’ ~ ’ . b ~~~” ’ ’ , r , 3 s .~ 11 ,5,0 0, 1:. ; n -I. ’,;’
I’ “ S c ’ ;‘. ~ I’ aol i:. V 1 :1:011, r . d iss~~m in a t i0 n i  a c t i v l  ‘cO .’s

Higher  “ : - l ’  u t i ,  n i l ’ s_’ :1 ,-n.  be- en, .,se,i 1,_ c an example be,’ouu s’- I’. Is ub :‘ - .,.‘ Vu : , ,  liar ‘u :.d i.a; 4 ’ ” - : .
t i , r ~u ’.ir .ly by cc r I -_ m i s t s .  II u ’s-or’ :o- u .y o f the  same p r i n c i p l e s  ‘.; ; .y  t .  true t r ’u: .u ’f ’ - r  ,f i:,V.r 15’o ’,i ; , ,  In ,
F !,’ .:‘s.’ A , L i n ’.e 1.1 r e p r e s e n t , : the  :, n’ma’l s wn .w ar d  al~ ; in , C  c enna: .0 .4” ‘l I e  ,‘.‘eC aC’’  s . ‘. s s”:’ .ai ‘.- .‘ i

!:.,dicate,’ t b , ’ beha;’i of cost p er u:. l’, ( t h e ’  t ti, !. p r , _ J u s t l _ m  ‘u n _ I  i i c t ; ’ i s , ’ 1 : 5 _ c t .  O i ’ ,’i O e d 5~~ ‘ 1, ’’
: p e t  1 ‘ :ue  .; ‘sm l’ of ‘.‘ pu t  ‘:.ange .s , In 0 ’cr er”; I , , t :,i,’ curve  is dccl in , !  ru,-’ .- -,‘ery-,.’:. -rt - , t .. e ’._ :,l :.e , r

l y ,  t b , ’ ,  w,-’ are tootling w i t h ,  economies of scale. III: a standard math .ema’ ical ‘ :. ,- r’cs , ‘ ‘s :‘.‘,r,’i n , —,. -

‘‘or” ;” i l I C ) ,  the c -St of producing each SsiS tcoiic_ I ‘_nn,it , is th, ’-’refo re a_ ways b”_ -a t:.’ a’.’eroge c o s t  c_ c ’:’. ,
th e  ec’-upi , alse ;b. us the mar ginal revenue curve (Ii!: ) w h i c h  i s innpu nta:,t in ‘,b.e _‘ :,,‘bs ’-r- ’.’, I.:. m V t b  ‘ ‘ - n r a —
Ii’:.- pn icl n O s’r’mtegies .

I’, is pr. baily reasonable to hypothesize ohat education or information transl”-r is -s:,’una-Ite :’i o,~c
decr .-” c m ; i t cg ‘u ’.’enage  rests V. r many organizations . We can therefore take bigure A ‘, represent ci’,:.’-r V
to , ”se ca se s tm_i  ac it t . c nsider some of the a l ternat ive structures for the p r . e -c ” i . r .  and ; ni ’ ! r . ,e of
‘ s o ’ -, . :  1. ‘n l : . I ’~~r m a t i , n .

!i, ’.’ I ’i c s t ; t r - c ct ’.sr e ‘ha t  we shall assum e will be product ion by a profit—maxi.noi zi:.g non. ps 1l,’. A 11, 1, —

p ile’, wi .1 pr I - , ” a~ the  lu anit ity where the  marginal  cost equals the marginal  re’,’enue ’ so as I n,uximic.’
p n  f i t .  th is is n.-l’sntity q1 cr. Figure A.  It can be sold for  pr ice  p1 as can be seen by tb ,e  den:,:. :

pr_ V it~ n.’mximizing monopolist will charge p
1 

for q
1 

units of education , and will make a pn .fit . ( V o n

‘In. c se  w :. wot : t  t-’ gec in to  the  mech anics  of t h i s  ty ;  e ci’ diagram , the  profit can be ccntp’_ Ited by I ’irt,n!r.g
th :e  ‘. l ;t ’ ,t , ”- h o ’,wc” r ,  the average cost curve and p1, and by multiplying this by quantity q1

.; in, a n rma i,

:,, I V  ‘,~~~c” were no barriers to e n t r y — — i l ’  one did not have to obtain a license cr a fran chise ,
t n , e  -‘xl ; ’, ’  t , ”s V ~b, b s p n s V i t  n i g h t  lead al t h u e  e n t r y  ‘,. addi t ional  f i rms and cause sate cb,a:.ge in th e
:‘ r ,“ s’ V t I .” -  y, . ,r kct . But w i ’h  the  d e c l i n i ng  average cost curve, ci,e should remember t h a t  the  larger
‘1, -’ r : i ” - r — — ’ :, ’- I on g~~r t h e  o rgan iza t ion , tb ,e  chea pen per “ use ” i t, is  to, p r cv i c e  tb ,e pro ~~ct or ser’.’ic” ,

- i . -- ’ . ’ .,:, ‘ :, ‘‘ firm wi’h the Initial, rI..n ,o,po,ly will be able to produce at a I u”r cost ‘i on,  ar ,y small. ’-r
w i l . ,  ‘r. ”re f  re , be able to dr ive c un .y c o o t ,  e ’n t r ’,u :.’, ‘ c c’ of buss:,e.’; by c:.ar4’nn,’ pr Ices

c i t s  ‘an cc s’,s 4- . ’ ,  ‘,ne 0’.. w ti,.se - V ale ~ :, I r ’ ,n :t s  The scale u -c ,  n, nb,: ’ t o e s  ; r,_Juce ‘ic pr~~blen. V
I ’m ’ ,:“ , , II , :, p .y ” — — a  o’u t e  I ’ u f V c m i r s  in which competIti on is ii.’, v i a b l e , so th.:~t s0c~ ”~ .’ cannc ’,  CCI ,
p r, ti . ’ I’ nc”; V - ‘ t c;~ ” it i ~~n t~ ;r. t~’ ’~ cor , s’.mIner interos’,;

A s.’ ’ :, : p r i  ‘l::e p t i  n , is c . m n . r . Iy  c a_ I c :  :m’,’s.r ctgc cc;’, p nicin:g cue fo i l cost  rec ,, ’.’e’ry . h i s  ‘a ..

lea d ‘ p r . e u c ’ I :j w I -c’- ‘ h u e  ‘mv ’~r ’cm,-’e ‘ .;‘ ,c cI”;,s c r , .: ,;e,; the  d emand cu e-- u- c .  The V i r n n ’~’,.c0 : pr .1-oco

I r . I c -  ai.d ‘ :, - - prl -e ‘:,- ,c,’.’: V t o t  ‘s~~’ ua ,  ‘ I , ” cost r p n Figur” A ) .  W i t : :  1 1 . 1 5  ;nice — ’c’;c ’ j ’,,r , tb , ’

in c a s , ;  even an d  m’sk:’s no ; n _ I l ’ , .  Th i s  poss ib ly  oh’; r’uu.’t” c i i i ’ s t h o s e  i n , s t i  t o ’ scr , ,’ a,  - e ; r. ’~ ‘to --

n o— c Vi’ .1t ’ u ’, , ‘ r u n - t i n ” , tr , ’an - . rec_ ’,’er ‘heir V- mI  I co st s  of p”rsti.:~, tot ;n’  l i i i ’ s th em from t ’smcr.1: , , .’
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‘

I t  ,‘‘un . L,’ ; c’: I t : ,  4 1 ’ ’ ’ ’ ’ :m;,;~ ’~~ I ’ I t , , ’  ; u’ - , s . ’ n u u s e u , i ’ scal - c : ’  i i ’  i i , !  ‘ ‘ :  ) w I t h  ::,,,rginal eo::t i rio’S :,,’, tn ”

I ty  ; r io, ’ , ’ I m p ~ ) w i  - ‘1 1’’ ’ ~
‘ , ‘ s.’;, ’ s.’: ‘ to o :. i t , • , :  ~n, i s . ’,’ a u’s-n’’,,’’ m’ , ::t pri ‘‘ i n, , ’ , and : . ‘ —  ! : 1 ’ ’ ’ ’  ( p  ) w . 1 i t -

I U ’ ’ : ’ . ! tu u ~ ; n l en, V ::;‘ ,n’ t’ m n n a l  ,‘, o: p T ’ i u ’ i i ~~ wi ’-:, L: t - m n ’ ’  .; u c , u i ,,’ , ’ ’ . l , , i l u i ’ - , is ‘b , , .4  i t  n ’ - 1 . ’. : ’ ’ , a , : u i  .i
t lu e  p r  - h u u ’,~i’ . V i i . ’ is 1,,’,’;, m m. ;,’ it ,, , :, t . ;  , , l n , ,s , ’ t  p - i p: ’ I t ’  ‘ ‘ ‘ - I , ’ : ,  on. i I 10 ’ I r . ’’ ; r I , - ,  ; ‘n’ - -,.;,I ‘_ is

un, h ‘ ‘ t , ’’’, ’ ” n - — s i t u ’  s ’u 1- ,~ b ‘ly is n ’s.- ;u i ’ u ’ I .

Inn .‘ , b ~: l b  n:,’ ‘, r , ’n  I : , V :‘n:,I,t b I. I’ ,:. l t;,.’r ,Io othu an ,I te n’.’ i~ ’,~’) there !i; I ’ ’ ‘:1. _ t i  - anu t:,.’r :u . ’ ’’nn.,u ’ ‘/‘:

C !  i r, ,~ , , ,  ‘ I ; . p  t h u  i s  I.; t : ,~
, ;‘n 0i n t,- ’ ~,‘b, en ; ue’ t:,at !s ‘,e p t ’  i V . u. ’ 4 ’ ’ . i ,- v e : ,  to, ‘,n , l ’ .- ’ - ‘ , - , f .” ’ ”  ; r , ’m i:i  

,‘ ‘, I I n c  p :- , v l s I ,  it , ‘:,:u 1’ , - - :;, , ’’, ’’ ’ ’s . 1 , ’  ‘,~~ ‘n,  our i i  uu~’rar:u I .  t n e  ;,i’i cc e :‘ .:u. to, 1. - v  ,~ 
) ‘ - , ,‘ p . , u n , t , I ty p r —

,h ;~c, ’,h I , - . :,, ‘ ,;, . l l er ~ a ve ry  , ‘ u : ’ , ’ ’ - ,1 - . 5 ,: , ‘s ;ual I - lb  ,‘- t v -C’ ,, ’ ’’ cc, t u ’ ,  p’ _ i u : .t b ‘ ,,‘ ~,, 
tI: :. ’- , -~ o i l  t s , I . .

r” ’ - -p :. i  n , : - ( T hi s  ti l s , - t : , ;  I ,  r. ‘ -  I’ -,,It,’rr,ati n’- p c i  ‘‘In. , ’ u ’tr a- ’’, ,n’’; :u ; ; e i e ’S ru ’ t - i,_~ ’ t ,  e l ,  ‘a’ , :. an , : I n ,!  cc, ’.—
t I  : . ,  I ‘to - i,! I to , hi ; and s’’ n v  ice ’;  w b ,  -, . , - - ,v ‘n ’0~’ s.’ ,s,s.;t  ‘ - m v,’ m l  ,p ~~~ : w : .w’ .,’ e I n ’ ,  t :, ,- n- to -slur, ’, ; x’’,I

I:, un. . u.n V tIme s, - ni oath n, , , t i e ”  p~~- n ’ ’, i :,e’n,t ‘or,; ioen ’ , u t i  ‘nei are :, t ‘,,it ,- as In : ; ‘‘ as the pr ’’’ ’ ’ :Ing

:1 ,:, ‘ , ,s I so lit,,, nt, is.’ ‘ I I , ’::, seem . lu, . I,0 ’/ s.’ ,u a i d  1 b ’at , i:i t.’en.ct ’’ti , a:, ; ‘ I:;, ’ ,. allo ‘o ’ I ‘ n ’- p . i r s .~:’ ’ I . ’’ n~c,: ’,’~ ‘

- V  s’ I 4 t ’ ice equal I ‘b.c price of’ good I for al l  such ‘e n s  4- ; . (i)j. j .. t ‘,l. ’,. Cc t ..ir’-:: , ’ - t , ’ - ’ ,u :.—
:,, t 4 , - n :,~”, by , ,  , , , ,ml .- : : i i ,v I I ’ : ; . ;ur , ’ t : . :u , oc St pricing is :‘, - m _ ir ’ ’-: I o n” , I ’ u,l’ ,_’ C .0 1 I 0 , - Cea:. , r ,  i s tI, :,,

::,u.t t raise Ii,.- I: , - n y  :‘OC t ine su n , ,’ i dy frosm ,,o,::ue’,jh e n e ’— — L y some I’orm 01 ’ ts.u.xat 1 :. A:, : ‘a. I. n “a:.., ‘ :. ‘,‘

I V  r ’ ’ — t ’ m x  p r i c e s  i!’ e ;:nti to marginal costs , alter—tax price ; can.:, t b e p  tI --n’ I y ’ : , s . -  ; ‘ , ::. :u , ;. n c  ‘ , .~ ‘ ; C —

b- I  .-n :, b ,  ‘on,, ’,: ‘ t r u ’ ; t i n ; u ; u i  t ’,x: , t  i :. problem . Plow are we t r’u i s e  t h e  a ‘., -y 1’: r t b u e  . ebc b 5,:. ,., t’u X ” ,

i’, ”,’ to 1 ’ -  ~‘‘,,m r’ge’u i - n . :’ ::.,-‘ t b n i r ,g. We can have a charge on.  I n c  ‘I- - C On .01 C , or a . -  ,,‘ar ,  : ,uuv” -n o’,’”, -n .

t : i s .’ ,‘ ; , ,; en.; I i ,  n~ of va r ious  goods suc: , as value added taxes - r cal ‘:; t io x e n .  Any t v;’ I sy s tem ‘ s In , , ’
this ~‘cV, i .:i,. titer than a lump sum tax , causes price; to ’ , d i V t ’,~ c l’r ovu :I.,’,r’ ,’Ia .uu . c ct : _ c.
V cc s’ , ’ ”-. t .n .  have :: i iv,’n;,m . mar ginal  cost ; ‘ ni c i ng .

— — 

\
\ emand curve

— — — 
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~ ~~- ‘—average cos t
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Figure A

Alterna t i ves  in I’ n”~~~i ’i. ; ,cn,i /,t1 ui urcot~~o r’n

Four Di V: ’ er e ’n .t  Cases

b. ProV it—max imi zing n i .r , o ’pc i i s ’,  —— ;r ,V l ’  made
. , ,t’;erage—c’ost ;.nic ing (Vol t co,.:t ne:,..’.””.’y ’b —— no pr  V t ’ ,

‘I ’ ,n , ’ i : i a i — s - ’ ;t p r i c i n g  ,. n ,tiy,e, l u l , l s c a t ’,,i. .V resourc es —— ;o t ;l o y  r u e - c c ,’:
‘‘n!versal I’r’-” pr s’i u’ion (price = 0) —— large nm_ b ; i Is,,’ r.een ’oo

*
I ‘ ‘ I  F’ ii;:i [ ‘2] ‘ , v”c ; ; ,m” - V t I u l  a I : u  more : ‘ ‘ , .i  ‘: .  h ; r ‘,- ics.’s on, ‘x ’s’,’ ; - in, u.’:, I ‘ I .  he ‘ ‘~~ 

- , ‘,‘ ‘ a, ’
V a r ” — c , ’i x ! ’si z ing  pr ‘ICS ‘ V - v. : .‘, ‘ - c  ‘‘,CSl ‘15 .’ , ,s ’J  c - c I a ,  , s u s  - - ca; i i  - sea r cb , s . ’;

- .~,~:7~~-’-”~’ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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I Cs.’ u~ s, tot l’s Vms ,ti: u: t , ,n -in a is Cc hoc,’ ~, .1 , ‘~ “I~- a t sn’  J’i to.’i t a c S ;  ‘: ~~~~~~~ u

charges ‘cC she into L ,:s,

The V :‘ti ’ ,b ’ s  that Ramsey derived for ‘toiLs problem in hin pat:ubr-,- akini g paper of cOb ” [3 3 ] ,  and wt, i c h ,
has s”r. c”.”:cr”c’,ed and revitalized Isv haunnol and Br a d f or :  in t ; , e l n  ~~ I p ap - c r  [ ;. , a s s e n t ,  t h a t  t a _n e

e x .-w rul e call “,. f  r p na_c departures I n  n si..”g a_ in n~ a is a’- e

~I4, by ‘nIp . , i l

( p  — - 12 ) / p .

- I-I C 1 ’ , 
= E , ] / j E . j  ( 2 )

V ’ n act I an-s ,‘ , an -I where ‘n . j  is t h : c  av s , : b ot e  “al-,” of the price elasticsty ’;:’ :‘snar,-J ef g,:, o

In 4-p. (2) the p-rice f r  each C-co d shoa ls  -cepart  I rem the marginal cost c:: a ‘ai, I, 1.01 it is pr : pc:’ —
t ional  t , In.’ :“IeI ’,s’,’. s ’, t v o V  the demand V-sr that ,,‘ ‘:1. The reasen  Vcr the ‘ie_ av t c c ct l ,’ tern, is lh ,at
u’,- wa.’, - n i t c : m m z e  the ‘p u ant l ’y  e f f e cts suf ’,i . ’c,e Ic; art’oo’es from margi::al cost p-n c ‘ 1,~c , We have s e e n ,
t hat  as w - raise t h e  pr ice , the ’ p - sans ’ , :  t:’ t:,a’. s”t.- ; n’cdo-c e -I -and cen s-omed ‘,e:.-l-.’ t , or , ’, and we or : ;
nr, ininiz e the c cl, ’ , V ’t . ”-,’e Ip ul m :to , , tI ; eIV ’vct’s acrc: , c iul, i the  gtoc -,3s .

1.1 tlul t i— r not in ,  Ism~ ticn; ‘I :,e Can ’n, ’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~

The nucO” , an : ~O.  i~ - i,~~. , .  ( , appll. e,: v ’ nio tlb .’ _c.II5 i n ,  tbto ’ so :,,’ W I , ’.- C ’  I I , ’ ’ tw , ’ g, ’ -is i,a\’e
‘lemo n ’:; an l ‘ . I ’ , s  . I r t h e  s i ’ , ,:a t , :. wt, ”n .~ to’s I”mar , i s  are Oct i::c’-; ’sn :u’n.t icc ’ an ’s I : .

( i . ~ - ., ‘,: ‘— ‘ t . , ’ .n.n ’,i ’a’. -V In ’s ‘- c c  ci,an,’es ‘ , ‘ ‘ I’ u’n:a: s I 1’ ::’ : 1 ,  t : . - r ‘a, I : , ae b , :m ’u’ t’- 1 :1. ~ I : ’v tb , ’ ’ ,’ ms,:,’i 1. I I”
am_ in.,’ n t ’ ’- ’ ‘‘c ”_ t  Il’, ’: r i c h : , - , : ‘ - , he r t I . ’, ’ ’laS’ ; ‘a c - c ” -  I b u e  ‘ 1: 1 3  ‘a’s’ .i : : ten’ — oIs . ’p er .o :,t , 0’ ’ 110’ s.’ ‘a

at .‘, t n ,  “ ; ‘ ,:‘ ,~tl lu —ni’;’,’ it ’-., oh ’ true ‘, ‘al ‘s ’, w i t h  ‘:ia:a’ e; Ir. iuar :titics .— V ‘ ‘‘m c :, of the l e t ;  ‘its - V t he  
. : : i s  ; : l t , t , w ’’ ha’ ,.’ :, w in ’, : ’_ c ; c ’ ,- :  once c f  t ; , ’ ’ mn’J . t l— p r o I , i c t  ‘c , : : s I ,s’ r :’. ’, , ’,r ’, o - . I , - ;’m ’c:’ s. as.’ ::.‘,,,‘

‘p - t i t n t a l  p- r i c es  too t h . — - -.’ se a : . - : ’  a Vi:’c. n :’ _c:’ .’c, c. t hus:. r’,e n : ’ ’ :, ’ ’ . th i s  l:: ’ ’ , ’ ’ , i ’ .’’. ’ b : , i ’ ,
- 

:, . ‘ :‘,, . - ,un : ’. I n t l  - a - - c , .  n , .  ‘-a ’on . ; . .~., front, j
’., ’ -  ,.~~! t , ’ - 1:. : ‘11 , , ’ , ’ , :. I C , ,.:. . b” or a:, “c_ c c, , c rIca, .
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en a - p r o  . , ‘ . - ,: C , -  ‘ ru t , : :  . r c  ,~ , ,C : . ’I, a n , I  Sel i , , ‘ 1, .’>:, ‘. fa r-n .’:. ’ , i l  ci, ‘.‘.‘ , , Iu _. , , n . r ’ u.’ .e. an. i
: 1 , : ! . : u . o P , . un ; U ~‘5 I i , , ’ i n  I li , ’ t’ !eI n~ , ‘. n. u u ’.’ c a ‘.‘ ‘- n ’ . , ’ .; . ex cal ‘ .m . u . r . 0 ‘ “z~~. ~,e th& p :‘ . ‘ . ru ~’ ‘ 

, “ r,, ’ ’ ’.i- e~~’ ,~~:. p i i n ;u i  al, ‘ ‘ , ‘ on 0 ” 1’ ,” ’ . ,,C ’ ’ ’j  In a i ’ ’ ’ ’ : ’ ‘ i . e r ,~t !  so. 1 : , p ’ - ,  , i’. So , , C l  .

~~,. ‘hat ‘ l u , ‘ i nna l p n ’ j , ’ I :,, ’ r u ! ’ ’  lii ’,.’., ,:u. ’’.’u . r .at . , I , -  ‘ - — — ‘ I . ’ ’ ’ ‘ I, ’, I ’ . : ’c — r i , a. la’’ , I ’ -  a : . ’
,#, even un.  n ‘ u I .  I n. ’- .- . a i m  , .‘ p’ t :n :mmt . C.  5 . f l u ’ . ii, I t : .  m r  n ’ , ’ ’ u’s.t I n s.’ n ’ ’ - . .15.. p .u,~ en , n - I  , ‘ r a:, I

- 1~~ ‘s. ex;’l - ‘ - ‘ -1 , ~‘ i , ’.n : h- n t:,’’ ’ , .‘ — I’ t he’ p r I  , tir ,g  ~l’ a j un’n.u . . ‘ ‘a  n o ,  a ‘ n .  . , n n ’ , r ’ i n , : , ’.. : .‘u .

a ‘n ’ : t ’ .,’n ’ o: . ‘f’l,s.’~’ ’ u:.’mII.’s. ’ ‘I. ’’ ‘‘‘ - ‘u ’ :,. : i :p  bs.’’,’as.’’- r, ‘ I , ’- l . n . ,’’’ ,n ’ ,’ ’t n ,  : inS . ’.’ . . n u  . , . 1 , ‘r n, I ’ ‘ ‘-r n . , : . ’’
I I 5’:, ‘ , -  ,,‘:ucP , ‘ ‘ ‘C , lu l .  i ’ :, ’ ’, ’ .’n ” .,n ’ ,,’ I n , ’ ’  ; ‘ i r n . :u, p r l u .’~—u I ‘‘ ui . u .  to.. ‘to ’  I .

I : :‘ ‘ u ’ s , ,n._ : ‘u!s,’ a p p  ,,‘ t I~ I r e  ,‘‘,t ,:e o V ,‘ i1~~u t , ’n ’ :  , I ’ - l  ,:. I : ’ :’ . ’ u t : ’ .y - ‘ ‘ I  , . a Z ’ ,’ ‘ t n ’
rn, : ,n’ t :. ‘ u r ,  ~~~~~~~ ‘ , 4 - j , : , .  c i ;  ‘ ‘ ‘ :01 .0 ‘c . C e O  i n , :  i ’I ‘ u ‘ , :. .‘ il’ -::., ‘ , : .  .r.’’ :,‘ ‘ c. ‘ c ’- ’ ‘‘nit , . ~,‘‘ ‘ ‘ . p- r i

V r u’ , ‘m~ ’ ;t - ’i ’ t i n n . , - ’ u t .  I I r’ 0 0 ,’ ’’ ,., ‘ ,‘aclu ~ V ‘ i, ’’ 1: 4 - I  , . ‘n’ up n . j  c , .0  1 - , ‘‘... 0’ : ‘ t .  ‘ to
u t  ‘‘‘c, ;, ,:, :te, ’,: in: t~ , :.n m_ ’t . :. n’ , ‘ - ‘ , s , gi ‘.‘ I u .g r i se ’ ’ : , .-  . ;;‘o.’ oV ‘- ‘‘n’ ,cal .: ‘ ‘‘Sc’~’ . I . . As’,I r. .,

- ,:‘ t ; , ,  a its cur ,  ‘-a ol,; ,‘‘ ‘ ‘I t . tola ’, , , t : : 1 . , -.. p i ’j Cs . ’S  , 0’  I I , ., ‘ he’ ‘ ‘n ’n: ,, r ,u’  ‘t oe  c - ‘  1. 1 0’- . .,‘n .. :.,‘ ‘ r. ‘ ,~
- i n :  s’~ ct ,  ‘, a , .  1 : ,” ’ 1’_ jir ’ceno ‘~n.uny ’ n ’ ’’ rI .“, “ : ‘ ‘- r ’’ . , r , i n , ,’ . i t o , ’ , t .  I r  ,,p, . r ’ ~~~’ ’ In,~’ ‘ u : :  I t : ’ , . , ,  In, ’

morel,:;, I ‘ 5’ - I ’ p0 ’ 1 ;,‘ I r , , ’ ’  . ‘ ,eo , a n , . m t r ’ u ’t , ’ , ‘tutu a’s , u, i ,j n ’’ :  ‘‘n ’ ’:. ’ . . n , r : , : u c t , I n , ’’ C’ ‘t n ’ , >  . ‘‘ 1’- nIl . - o r ,  b - ,.;.—
r:up i t ’’ ’ :. - i t :mal p r I c e  V r ‘ :, ‘‘ sa l , ’  u - i ’  ‘ l u ’ I r . V n’r :. : u t i  n. I. or, OL . Ira - ‘ I n .,’ an . :

- -n : : . , ’ s -:’ .’ , ‘ - . I t ,  ‘: , ‘ ‘ ,‘ ::.p .t ’ ’:’!s. ’ b  ;r , I ’.n ’nl. :u ’, , - ., ,’. area ‘a -  cur. ‘n, :, ‘‘01 .‘‘,..n.’,’’ ~u .  ; . r cc,I  pr ’! 5’, 1 r’ ‘ :. ‘

l:, c ’,’ s . l . . i ,’:” ,; .1 ut :’ ,’ , n _ c,.’, Ii,’’ p r ’ i c ~’ V _ n  r u se” ; ;  t It t:,c .ugl, I:, ’’ -I ’ C . 1~~,’’ - ,. - ten. , :,:.: ‘:,‘ pr.c”c I ’ -
t ’~;~~- ‘ , n u ’ ’n., ‘ I ’ .e,, p ., .  ‘:. a . i ’ , , ,  .1 ,. ‘ ‘ - ‘ I , , ,  i . , ’,n I, ‘f r. ’- ’ - :

4-’u ’:. I ’ ‘ u’s ,‘“,u:e,; !r , ’n ’D l ’.’e:: t I e  ; , n  c ,. ‘ ‘  , .‘. a:,’: I,, ‘ n ,r to,! , : .  I I r , l . r ’:,,a ’ I , :. n.,,,’ nt . .,. I l — p r  : ‘t firs .:
I : , ,, ,‘;‘‘ : u- ”rt .s I’ pr _ lo st :. ‘,r , o  . 1_ s I r ’ s  t o i . n ,  o f ’ .i , I c .‘ c, . . ,  ,“ -n , e r ’,. , n’ ’ ’’ : . ‘

‘m c’ ’ ~~c- -I . ” ’. ‘. , ‘ ‘a ’’’s I ’  t n . ’ s t ’ m t ” I ’ . ” :, ’ t h a t  I : , :  .r ’::,u’ : on. iii In .: ’ n’-:.’ .o n!,,c .’——f,r :.“ t p . o ’ ’ : ’ u , . ‘ ‘  ,

i, ’ ,., h , :uve m V ,  : 11. ’ , ’ ‘. , . .  ‘ ,s ’ ,t t :,e p r _ d u c t  it.,’” .1’ , 1 , 1 .’ ’’ 01 t ’ u . 1. 1 :,, ’ - i ’ : ‘ ‘ t ’ ’n i n .  V nna~ , n , ‘.1 ,,‘ t ’ , ’’ r —

!‘ .ms. ’l l ’ !s ’ ’ , , o .  i A r : I t :.”:’ c is t r u e  p anu s,  a I I . ’, ’. w I ,  c~ , r u ; ~‘_ u  I . n , V  :01. 0 , n. ut .1 ‘ 1. ’’  !~~ i_ ~~
:.— 1 , 01 . :.. I n, , ’e r n.ee I t p on’ c i , s s —  a:.,. t:. :ng I:, n ’ .

As an “x’s’.p .“, :‘~~,“on’~ ~ i”.: ‘C:  ~ e; t i u ” ’.”, C . :, ’, , n, • .‘ I .  t n . ’ ‘.‘ . C:, ’ I ., ‘, ~i. t I . ’ ’ , ’ ‘u . ‘u . ’ ‘u t -’ ’
p e r ’ I c c : ,  o l e  :‘ - ‘ :‘s , i C s .’ ’. ‘ . r enal’s  a ,,‘ :I .1 ,u t ” r ’_ . ‘. , : 0 , ’ . ’,t t  . Ci,  . y .  ‘ -n. ‘,u t . l t ’.a! I , t a l n ,  n . ’ C O t ’ , 10”  .n, ‘ :. ‘‘ .‘ ,,‘
ib ”re is t:,e c l ’m s s  Sc i - l i : ,  :n ,g  a’. .’r’,t , ’c CC- t .at , . i ,  1:. ’- n. n,s ., ‘-c. r .. , ‘.s’- , : t I . ” . ,,‘ . ‘ “:n ., ‘ 1.5 -n

;t te n’  n i : .  .‘ ,‘  . If ‘a. en c .u .r age  all o n  t i , e ’,.O’ u, ” :‘ ~~~~ a ‘:c, , to t I , .- nat:, La. u.s. ‘ ‘- “r.:un.r .c, “, ‘ -

t .e ’ , mp ’ot CC s-usa_I:. so as to take sc at ,  ‘.a.”.’ ,I’ t,’,.- l’s ‘ . i : . i n . , ’ co. ‘.., w’- a,” :.; on.,’ii,g a n. r. p e, 1 ,

i T h i n ’  n.o ’ r u _ ;  .j may dc cl, p r,at’orato,,y ‘a , ‘,n, ,.t u t 4 .ts I o’ ‘ :. ‘ ,n - ,,“ .1.”:, ’ .) it is t: . ”r.  i cc.’ , ,  ‘sr : ’ , ,’ t . .
c S . 1_ - ’ r”ScuI at no’ :I,e’,i;’on ’es ‘, .  p.Cever.’, the n.n.o ; ._ .

~
. p C i  ci!.,’ t n . :  n . . t r l  .‘t . .n ,  of t o p ’ ,,’ ,ns. ’::cr ’ n,cu ‘us

cia’, also be s~ rniil’n r e ‘;n_cmies in’ , I n c p r _ -c ’ . ‘ t i - n  un. ‘,:.;‘,r sL o t  ion ,.n ’ t,’,’s cola L’,. ‘- .

,o:’ c-’u’o la t sny  and market ,ctcuct’on ’ e p ,r . t , u.’n:. io t h en ’ ’ :  n’ ’ m r ’ s . ; . ’ - x .  lu . 1155. ’, c,r,s ,d”n
eac h .: tx ,’.-’ V t l.e p r .  l u c ’, i , v n ,  and :i s t rs b ’ o o ion:  pr  ,c’~”s

There are also st l , .’r• special ;r_blu’ms 1:, the sc :erm ce ir,f, nnnutl, n , VI e_ c. I. some “xt”t,t t h e_ c
as let s~ ’ ”.u u s ’ s  the government is a very l n ~rg”  . C _ i  - ‘-n r ,:ub,:id!:cr of ‘,h ,e  p r o  c_ t I  ,r , .V ’ . r . I c . n , V  :‘nt. ’ . t .

s ‘:er:~~ er,t is aloe one I’ the  la rs~~c’ purcbiaoens of’ th ,iu ’ ’In,V,nmatl ’ n,. I t  may a”., t e  t h a t  in. .’, ‘so :

‘1’ 1 n::,;::.,’ aLout a_m e k i n l  , V s tand~ n’d ; Ia ’ ,on 
~~~ 

. 51; I t t  ion , we c, ’,_.I I :,nuve a ;e,,:,oar:i so I _ r .  b ,. g oem .—
it.,’ practice as one saw in ‘to me save  ~ I ’ m l ‘c — I I  c r c ,  ‘I’h, ”re , Cc,- n’.ven’n ,’ier ,I s i i r ,p l s .  a ’ . ;:  a I Inn

car, n~ :uce at,s’ t y p e  cc a n y  s i ze  of tt,~ ‘nc—fiche it wis :,cc L’.t 0’s sha,l _ p ’orcb .ace . n . y  ~i;r.— l .cr,s.’ I
‘cul : ,  :ins .’n..a ’n o .  Or.e can i n . ag i ne  a s imi lar  si’ual : a. I i ,  true ji,f, r n : .ot a_ r,  V i o b o .  ~ t , ’ ’ ’ c’  r .r c  ne,.; a

‘I’ ;. ’ ’. c’_ t i  ,nss by ceg’~~ a tI .n  or by gov ’crn ~~en t f i a t  c _, . s n, -,’, cI i n , I i , c. t u -  t h e  Va c ’. t : , O ’ t . ’, ev or ’- in.p-
c ,n ,n i I ’ sr a t i . : ,s w : ,i c f :  are i m p o r t a n t  public po l i cy  i s sues .

n. :.‘- can cieac’mi’e t he  p r o p e r t i e s  of the cost s  ~ I ’ ‘ I.e in , l’omr r , at con i  f i r m , o n e
‘‘ II.’ W I. ’,’, i’,s otp o ’,s  Im r e  ar ,I ‘alma ’,  are the  L e s t  nn s.’tb ,,,, ,nc  o I’ c:, an a , s t cr l z : ns .’ th , , s e  .,tp ,.‘.; ,~~~~~~~,“,‘ cto’ t .’,I ;

s o  has a_reals,; b”r’. ‘ ,c -  np C c .h e l , e~~s.’., t I c’ berg [37] an- c Barzel [31 ] a r t i c l e s  on :‘cI ” r, t IV I c ,~ ,.r :. ’u . .  ,

u:, : L ’m u c i , S  ans I ‘nno, , r . .’ ’ , e i n

n ’ s_ c ’ a .‘ V ’ ,r I n-. h 1 c ~m ’ , ~-. t t , a t  there  are c~~n .c ic. ’:’a n ’ I ’ ’  sa’,’ in :gc  r n _ n  ma lt . —~~ ann a, p r .  c a st .  :,.
I ’  ‘ a c.  . le ’ ’ .‘ ; 1,; ,‘ny ar . I ~~‘ t~~ ’ [. .- ] ,  al a_ I ’ s is SI .  .w, : t r O t , la ’.”r’,,”)  c:.1’,:’ V,r a t~.’p i s a .  ~~, en’:, ’.. pen n’ . “- c

a _ a c e - ’ p . s  .1 ,:t ,”n ‘a ‘:, . ‘ver ~ cu r n : a l s  were cr  ‘,:.e or  Is.’n c V o , ’I . f ’ 1:..,, ” of a n _b , .sher  p n . ‘ , :., ‘ r . ly
An , I ‘a t m 0 v ”  5 ”t ,  ti  ‘,‘. ‘ . 1 ‘ 1.0’, t he re  are . ‘,‘;.r0’r Va_c, prod ’ocin~ mal t ip le  .0; .t . ,

I t un ‘, . ca’ , , ‘ . “ . 1., 2

The an ’s , 0. .,  ~ ,‘ 5 .  ‘5’ r I , : , , . . c~~~~ - ’ . ]  ~~~~~~~~~ ‘ ‘ a ,  p 1 1 m m , p r s ce ’. Vo n’ h r , ! _ C :t a ’I  , . 1 .  p a_ s . ’ ’ . ‘ :. ‘a car ,
n , ’ ;;’ : in.  a ‘u”ur :’ct l ;  C V  c, I” s . . 1 1 ,  • : s’ ‘ a . ’ ..,, ’u ’ ’, :. In par ’ ’. ‘,,lar t b u u , - ,: examir,,’ ‘ :, ‘ p r l s .ng ,V so .’ a V. ’

‘ .50’,,; V ’ r a” . ~~h n’s In , I” ol ’ cc ’ u, ” 1,1 tb , ’s “ p u b . !  c ’ mcd,.’ in , i L n ” u r  i ’s. i.n t , n  t i ,  _ t : . ’-r  .s th’ “n r a ’
via inS , ’:,: ,ct . 0 - c  I;’ I ‘ Thei r  , h ! ocu s s io : i  a, s on,”; ec,,non.ies f ;,tou ,’ I i ,  ; C  c , ‘ ‘io:, ‘ u :  1 i i ,

- .“ - ‘ - ,, e~ cost ( r I nu~ 1 noon’,! er.ce) t t ie ,is”n i V ’ .b , ’’ pu b l i c  n. - cc’ i s  Ut 1 .1c c I i , ’ -  p 01 cal  p ci c,’,’ l ’ t ’’ , ’~
Cl ’ .1 .  ,nn: p ‘ I n ,s a ’- :’ ’’ I ’ ,r, d t . :’’’, ‘ - n.e ‘‘ .1, t h u - C a ’ S c-V ‘,:, ‘‘ ; : , ‘‘ e ‘u , ’ I cI’ Ic, 1’ l I i n ’’ ,:’ .’ ’ ut

n - s n ;  t , ’, , z , L ; c n ; p ’ : t . I ’ ”’ , : , : , t:,e Ca t i  . oF  library to per;0i,,ul s .1; -C , ; ‘ I  n .y  a: . o , the c -a .,. ,:“:.‘,i V I u ~ :
o i l ’s, ‘ :,= a ’; ‘ ‘ c ”.. ” ’~~~, ,nsl ‘ r of p ‘ ‘‘no:’,. p’’rsonal 0l5 ‘n ib , sr ;  a’~, are ,.; s.’r; 0 1 ’ ’,.’ , nan ,’ , r u .  I l l

~1. ‘ 1. 13  1 I. ’, ’’X ’ ‘ ie I O n, .’ ina l  ~ I L  r :ury ” is one tn :,’. is u-s t  i nd I ffer ’n,t I ‘‘‘,w’’’ ’r. s’,L, cr Li n.e r I. ‘ ii —

I I •C t O ‘ ‘ . ‘ ‘

‘ “ n’ ’ ’ , : ‘ - ‘“ccl ,‘n ’ u - ’_ I cal  ‘up p l ! s a ’ . r._ Cc’ ‘:1 • c,:. ’,, .y;is. F r ins ’ ,:.;. .rc , - - r ’ ,r, 0 4 .. , .g s i c .
‘ 1,’, ’ l i v : : , .’ I u . ”,c ,; - s .  ~n~~p t . n .  r”. ’ es sr”,’.- ’r  t I , , : .  ‘ h . ;’- V n p e n a . : . a I sub ,  ‘ r I p ’ : n.. ’, , ;p oI led ‘ :. ‘tv i:.g
,.p ’,s, p r ’ i ’s.’z ) ‘.111 It , ’c’’’u, :’- ‘‘c r , ::,ic a’- ‘ ‘ - I ’  ‘a l a .  ..t re l’o~ I:,>, p n ’ V!’,s ,V ’~ ,u’ p~.b

,‘!rti ,an ‘ ::;i ~~~~~ ion . . , ’.; p . ,, t mnsV .i’ni’’_ I~ n :‘,t u ,  I ‘ ‘ n m ’. . .  ‘,“:., 5 I u ’ ’ r ,;’ . ‘V I. ’-:’ t :, ’~ ~ ‘ i ’ ’t ’

I t i , . m v .  t ent,; ‘:, — ‘ I  1 ,  a c e- c ; . . ‘ is In ,V. r’nt,o ’.: n. ‘ r , ’ ’ v !n . ’ ’ I ’ ~ . ‘ : ‘  .n i s a ;:‘ I I ’  — lt say , I i , , . ’ I . t ’n, C ‘t

— I ’ n — p 1’ 1’!’  n,-’’m r . ,’ .l’ u ’ 1 : , ;’ 1 ,~ ‘ -  :1 C c ’. , t h u ’ ’ r a u n ’ ‘t , I — ’ ’ ’ , ’’’ : ,  c : , .  ‘ : 1  in. : or nu ,x  .1,01 . p . ‘rn . ‘, ‘ ‘ ‘  : I::’ C c m _ I , ’
A , ’ - , ;, ‘:, a’ pn i “,- -‘ nsc ,-,z’’,~”— , ,  ‘ ,, ‘ , 5im ~s I , , , ,  ‘ r ’-rt . en,s.  C m _ u ’ ‘ p “tn. ! ’ p n :  -ceo ’ o b ’  : - ‘ , . 0 ’.’’I ,,.’ 0 ‘ - ‘ -

I I ,’ a . s —  r ”p t i c ’ - : ‘un I t n ’ ,’ s m b s L I y  w :0 ’ .’’’ I’ ,, 4 .  p a l I L I . ; , ’ : ,  m s y ’ ’ I x ’ ’ , 0 , “, . n.s .n;~,:p l ’ s.’,.
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‘lit ’’ , ’ i i ’ ! ’ ,, ’ : n m , ‘ f  : ! u t  I ’l l, ’ , ’ I ’ : ! >  l ’ , t , ,  Lu r , t ’, s , , ac’ 1:, - p - mb. iep,~ r,,’ I j, ‘sr’ u .u,.:’, .;: ‘,‘n , ’u r ’’ u ’’ .-n ’ u -c,’: 1,. u’ s ‘n . m l ’ ’ ;
I’ ’>’  ,‘ n:up ,.‘ ‘-n- i ;,’ I ,‘y.: ‘ , ‘:‘ , , ‘b , ,’:’ ’’ ’,r - ’ n , I gi. i i i ’ ’  I ‘ u ‘ , 0 . ‘ . ‘, I ’ ’  I a’, ’ I ,  ‘ :, ‘ p ar ‘:,u , , ’’ ’u. c cv , . ,’, ’

‘ t r u e , :t ~ n. - :  I w - u r . ’ u p .  r ’ ’ w , r ’ ’ , r~~ run  ‘ I ,  ‘ ‘ ..‘ in. ; ‘01 In,, ’ ‘u r n ‘ r u , ’ ’- - V tn, - . n, n ‘II. , ’. ’ , r. . I’n ,I ., i,c ’,n - . . a’:, ’ ‘ n
n i , .  m I  r Ita’ ion> Is I , I’ p h . . , ’ , :,,sn’’r’l ‘ , a’ ‘ at , , u t , ’ v ’ ’ r

n . ,  l u n g e  n — i l  no n e ’ r , ‘n ’, ,  I t .  • ‘ - : ‘, (~~~~~t n ’ ‘ I i .~~’ n - u ’ :, base , ‘ , ‘ , I ) ‘ . , ‘, ‘.p p C X .  ‘1,’,~~’ , .‘ U

1-I I s )  pr ’n c ,’,: ) n e c  a ‘ b u r ’  , - — ,‘ ‘ “ t C P ” C  . I F,!’ - , , - ‘ ‘it. , , i , ’V ’ ’ . r n , ’ ’, l , C C ’ ’ , a ’ ’ I ‘, - .n - I a ’ ’ ’u t o p o t O !t i  m,. lt, , :.
pnn: u ’:. I ‘, ;t ‘;u :. 1’’’ V . 1- ’ nm -n al l, so ’ -u s n ub - I : ‘.‘ ‘ ,‘a t,-g x ’ . - . . (Ti , . ’ . , ; ; r  , I t u . ’ ’ p ‘i - - n , ’ ‘u,’’ .-l ’ ’r . ’- t Ia.

h o e , , p r r a ’n , t  u ’ , t; V , w

‘u V t w ’ u r ’e Is., ’ >  gi. , I m p  , ,‘:n .u’ m,tot I~~’, — ,

, inu r’ h w n , n ’’’ ,‘,u ’ u p u i u l : t :  ‘ru ‘ —

..~~i 0%

“:‘t i : ,~,’ u n , : l,xp ‘r i :::“r,ta ’ ion
Marks.’’ I ru ’ ~rud ln~ n ‘ “u ’ u ,

The devc ,, p rn s.’i,t 1’ t h e  1,1’ , Lace it,;,.’ I I has .1 ,u r ge  I a_ C ’  ‘.‘.,‘ ‘.r, c t , x e n ’ ; ’. . . h’ , , ’’s”- C :1:, ‘a; . l b . .- ‘ I n . ’
p cc :‘i I c , I’ 1m , ,’ ’ , n , r ,  or, I total coSts ~~:

‘ ‘, h~ igb ;  ,j ’~~”Oil’1 U t u ’ n ,  ‘os.’d j  r,:’,-r’n-’,’ut , n. .‘cu ta  t ’,n, , i’,” ..: , ‘. ,u,. ,n :. 0’- tn . ’,t
f ’ I x u ’ I  ,‘, s ty  ‘-‘r I ,‘r ’,b . is hi. uc uum ’;i~~m in lv-. ‘a:,,;. i t ”  is II,u ’ ‘‘ ‘ , : ‘ ,;ts- — ‘. : , e C’ S, ’ . p it . ’ :,’, un.: .tr, ’s.r~~ ur.,

:. ‘;e ;t :: :u ’:,t  ‘ :.‘,‘ is n c  p u i r ’ ,’d .  The ,ur,b uen ’ is that t h u r ’ iS ’u f I x . ’ :  ‘ op n, :,t I r~ Il,” ; . - r ’ u ’, . r ,,’ ’ , ’ , ,  ‘into ::
‘a’,; 1.1 tat not” : ’, I.. Se i t .  1’ !,‘ui’ e B ‘ar ,I  is also diocus,,ci by U,’ift s O l  “

These V i a , .’ 1 c ,:t ,s ar ,  I tue ru ’:iu,Ltu i t  scale economies ‘a,;,- rr,ar,’I n,aI. c,st pcI :.n.,’ t -  f ’ , I  . — ‘,
recover o i l  01’ tb , , . ’, , : t u ’ 01’ :, Firs, or .,r,lai,i cut_ cr,. It . ’- “;‘‘c n.e— I e _ ’.” s,, Ut I . ,:, I;: t t , ’- nt, Cc I I ’ ’ : p r i s  , n,e
ru le in a I ) ab V . ’ . Us ! r ug t h i s  Ramsey—Bar,cnol—bruui!” r c ‘up pr a,’:,, we c’,,ta c - n . , .  . c’ tr o t ,t  i :1 1,; . a_ s . ’- ,
Vn’ n l i s c i e : y ’s p ir .t V view , to cl,arge for all t h e  u tp _ ct .u O F  i : . V ,n r. , o ’, ,  n ,  iOta I,’ard,., cv,~:., I’ some - n’ ‘,.l
t :m e  a_i’ , “sol ‘ .,-ts wer ” -,scr , But t h ,e r ’ s.’ are certain caveats to t h is  ca_ cl  . 1 1  - r . .  I cceci L .’ . t bu ’~ ml’ ; t , t I.p r ’ —

t:,,n.t ,.il’ these is th,e imposition .,. i ’ a pricing scheme requires It;:.’ some nec-_ or e ’-,:  in.uct t ”  c ’ V ’ ”o ‘ c’
lectir sg the charges I’rom the users . These ‘transactions costs ” that are o::,’,’s !at,.-c wIth, 0:, ‘ p~n Ic i n.e
rev. -..rce,m may be a negligible or a significant sum re la t ive  to the charges tha t  an’,
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Figure C

The pr ic i re , collection , and enforcement tasks are all part of the “exclusion nrm c - sh , a t , i ; n , ” — O h . ” ; c —

‘ci’:re:’ by which one can n ” t ” n r n ! r , ” who is using or consuming a good or service :u r , , l  t h e n  collect F r ’ ’:, ,’
The d i f f i cu l t i e s  of es tab l i sh ing  such mechanisms is n . ’ .f the rat ionales I c r  t h u c ’  c ’ c l . ”c ’ I ’ ,” ;r —

1, 1’ rat -l i m’s on s, (Remember that economies of ’ scale was ‘un u h u e:’ such , r:,t 1. iv ’ .” ,)

In ‘lu ’- ‘:u::e .1’ nsf ’ rmnc,hic, i, data b,.n oa there are a von “1~’ of I ’ n’s.’,, ‘ .‘ :,r,c m,’cI.’,t,, San on. 0 1 . 1 1 ,  t I .
cr--ru t, r - V tn ,’ lata base or, I ti’. ’- penat ler of’ the access! n~g ;I,’.’’ ”:~ re.,’ I c-.,,i u’c t V .’ s V: 1, b h e I  r’ ‘u ; ’ l , . , -C  0 .

‘as,’, ’’ ’ cn,aru”’,: , p rn’ — ,s,c : ’ b, u,r ,’s’ , m , ‘or , I ,c c nn,bi n at i on c  V b ‘ :, I ’  ‘a — p  ‘.n’t ‘ ‘ir I F F  r- ) are ‘,.c.” ’t , ’ 1’ ‘ ‘it.; ‘ c- n
‘n”,r,,:’,c’,i r1I’ ’:’,s F ‘a s’ . 1 1 , ;  t ”nc. ‘a: .1 V course .lu ’p ‘ ‘ I . :  s i .  ‘ lo x’ , ’’ I n , ’ ,  ; n, o1’ i’ s p p . !  ‘1 :.,‘ ; m b, . me , ‘Sn.,: :,—

‘ aS ‘ x’,n,: , .‘ , of’ ‘b ‘‘ :‘su, ’r , !’ o f ’ ’  V ’ , , ’ , ’ ‘n or , , ’’ , ’l i’ ru: of ‘ :‘ ‘, ‘ . ‘ ‘ “ — I ’ , : I ‘ 1 ’ ‘cc, ’ I :. c’, - , ‘ ‘ s . , ,  ‘ ‘ us ’ ’ I ’ . ’ : ,
s t ’t lu ’ I ,  I t .  :,‘‘ , ‘a !’  b . a I ‘u t ’ ,’’ ‘s “‘. 1 ’ ’ —i  a t m ’ :’’ ‘ s ; ’  I ’ p “c’~’ I n. I ’ c o n , , - ’  LI , ’ I t , I  n’ r ,, , , i I  n, :’ ‘ ‘ , h ‘,n ,s ‘a ’,;

- 
-

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

-~~~~
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-n .’ p :,i’t , th ,.. ‘ v ’ s un ’ naom i : x’ing Use , si ‘,‘ ‘;:,I! t u g ,  I - l i i i , , ’ , ‘ u n  0 50 n ‘a n .  :u p m ’  x ,n~.’, ‘ . . ,i I ‘ I ”  1 , - n .
u ’u ’n t  r I ‘ ‘ , I  , ‘ ‘ , m t , ’ , ‘ l b , . then’  erg , , : , :  ,1tu ~ I r, ~p .‘r’’~’ c-I r u l l , ’ ,u r ,  ‘ - n — u  n , ’ .~ ,f ’ r ’r:,’, ‘ , r, n ’ .’~ r I ’  ,‘‘ , . . :y :‘ ‘-r:. , ‘I’ :.’’,
e m ’ ’  irrna tu .’d tb , ’ c ‘:,tn: on ’ r:,- r , i t ’- r’lm m ,’ ‘, r ;d  n ’ -’” c l i me ’  os ’ ,, ’’’ ‘, to .’ rum ‘ r u ’  ‘h ’  r ’ ‘ I C ’ - , ,  p . r  -nc ’ ’ V t ‘. :‘. c’’. ,

Wl m I L ~ th o ’ ,:, ’ -‘ st ln: , :m ’o,n u,u !‘ ‘ r ’:, :,. : nu , _’’ : r,. s’,,n:t ,, u n’ .’ 1 : i , ’n , I  ‘ I - - tn , ’ I r :~ “ I  : , .  n ‘ n, - ‘ ,t,,, ‘ .‘‘ - - 1 ’ ‘‘u ‘n ,

t ’, , .’ :: . V r’n:uat ! ru ‘‘‘ u ’ en,:;, :n , . ‘. people  ‘a . : ‘,u I L u ’ I  - - a ’ tim e ‘ ‘ ‘. . ‘,, ‘ ,r ’.’ ,, ’u ’ s.’ :I a’ ’’ - u > ,,‘ tnm ’ ’ : t . . . e i S a  i i ’’’ .’ . a’
the i, t n , t - ‘‘I ’ ‘.lts.’ usI,;t .’:Iu .I .

I I b i s . ’ R~ l u Cc’ . ‘, D’n’!iy .’ . 1 .  , ‘ , ‘ !er,t I I ’ ’ m i  ‘ I ,  ‘n ,n .Ic ,u ! l n ,f ‘‘r n;,’ I ~r . . ; t t  :1 . .

il l ,: ’ ,’ n I  cal l y . ‘ p1:1’ ,’:,’ :u ’ u s’ . - I - -n , ., ‘ ‘ ‘0 ‘ ‘S p r  tOn’ t ‘ :. ‘ ‘ I:, ’ ‘ ,‘‘ ‘ ‘,‘‘ , ,, I ‘ ‘ n. - ,n . Ti, I, ,  p c ‘ . - ‘ I - p .
lirI :i t , ’r in, thut. ‘ ‘ , ‘an, u’C of’ ‘ ‘ ‘;I,’m ’ i ,- ’ b u t ’  I n ’ .’,’ u’i ’i uI ,,ls,”,: :. ‘ f t - t v ’ -  n ’’ r i , ’ n , t  1, n’ I ., ‘ u _ -I . 1.1:: , ‘ u

This limi t ‘:0 . n , is b,,,,,. ,h , nu ‘ b . ’ p , z ’u’rn .i u’s-’ to. ’,’. ‘- b u ’ ’  10, ’:’ .: ’ ‘n, - ,‘ p , ,’n ’ i g h ~ t . ’  : ‘a i , ’ , : , ,  a r i p s , .  u i , I ’’ u r ,
II , , n.  p ‘ ‘~ I” > ‘ u V l t ~ to’ , : w . \- n ’ u ’ up yn’ i gb :I  i -s n A  h i , . ,’ t .i ,,’ r I m ’ S : ,  : u I  p r , ‘ .‘ t I  ‘.u .’ p n ’ ;‘ - r ’,. n ’ I, ’:.’ ,-; ‘ ~~‘t ’ I . . . I !

In,V n’rI.:m t 1 rn dat’s, ‘it - tn.,s - ’ . In Sb; . l x ’  :,sa I i  r,~’; ‘a :th , ‘ :‘.p mt -n “I” t’’r~ ; er’~’ n ’ ’Iu.’ p n :., - - n .  I . - ‘.‘ . n ‘ . , I

e_ r,;’u .tr,’n’—n ’r’’u lab),.’ l i i i  I- :Or’ apb.i c lot ’, i.o.u.: n ’,’!,, :1; ,‘‘ ‘ ‘ ‘ - r m ’b , c ’ i C  I ’  n , ’ ’,r,’ u :  ,,. u ’ . ,.n ‘,‘ 1 ’ p ‘ ‘ m l  :1 .: m u ’ ’

1 1 , 1,1. , :. u ’

us ’ .’ I , ’. :., ‘ ‘ b , - sole s mu r ’c,’ .m V ;u; is ‘ u nu ’ , , - , ’ n . ’,.r ’ .. -  I ’ n t,m s ’ i m u , - ’ uu 1. r, p ,1 . . ‘ , , , ‘ s ’ n , ml u .1’ ‘ .‘ . I ’

In .. I. I’ u Y p Wr’’ s  — uco;’yri ,’h.’ ‘ml , b - -I :,, ’ On, ’- .:_l,. ’ as ,n’ ’ ’’ V up I’,’ ‘ - . — am’ .’ u n,!’ -:. i -In ’, ‘ ‘:.,: i’ ,:’’’ .c ,s - ‘ I’

I ’ :‘ ‘:. —‘ v’,riu ’’os data b - c ,:, alth.,’,,’:. tbmu ’ y rn,, ,, b e  it .;  ‘n I ’.- ’ ’ - ; L ,  ‘ I’ ,‘ ‘-5 . ,‘.r , - c’,’ ,:. , ‘ n ,  ,‘ ‘ . - n , ’ ,

t b , ’ - - ’: n - I u n i t  r;g ’ n:r’ p ‘a n ’  . 1  , ‘x l s ’.! t. , ’ l ’ I r ’r I, , l ‘ .‘or’t . ‘ .‘, ‘ -‘ v.- p r  -I I ’

The s.’x I - ‘ ‘‘ n: - ’ ’ oF . -  ‘ r , t r , !, ’a , . - , . ‘ t n ’ :, Ic  St n’,,’e o “‘ -a ; ‘ , . ‘u n , : r’’ i ’r’ c ’—m ,s , ’  I’ ;, ’ ‘- r  I “I mn’ ,m ’.’- , ¶ bus -  P 1’ 5 . ‘ri t.S

II , r.! t .1’ ) r .~ ;
~~‘‘s.’ ‘- ‘‘n.h ‘I, ’,n ’~’!i,,’ I ’ . - ’ , nt.., n’’’ ito F:’ I , ’ : ;I ’ ’ , , ’ , r .  0’ ’ - ’ ‘‘a’ - 

- a : s ,  ‘ :. ‘ -

11. 5’ ’ m I ,, ’; I:, p ‘-rIco ’ ) anal. .‘,,‘ ‘ h u l , t  is .Fter, :1.-al,- i t - - ’ ‘a -n, ‘. ,c, n’ .,’ ’ ’  ‘n’ C’,’ It I’ , : , ,’I t p ,  ;, ‘ n , ,. : , ’ . n. ,,

In “ ‘,,‘b: i:. ; . ’ , , ; ’ n ’’ ,, ’’ ’ , ‘a. n ,‘‘ ‘‘ ‘ r : ’ - ’,’’, _ ‘ a , ’ ’, a.. - 0’’:.’ i n ’: a s, ’ 1 .1 , ‘ 1. . i n .  ‘ l u ’ .11 ru ’,. Si’ . u ’ 0 , p00: 1. ’ 1, ’

us :110,1” 1 ’ n’ ’hmu ’ mn:m~ u n !  it — k.: , ‘ ‘~ C I al : ‘ , ‘‘ ‘ c , — a,: ‘ b , - ‘, - -r  ; n .  I p ‘1 ’ ‘u ~, a:.,’ Il I ‘ :‘c,cr, tn . ,,.’ ,, “ ;  - n’, ‘“ ‘Ic, O n
(‘I ’ b u , ’n ’ s.’ iv  ;:~,‘ : :‘.‘ ;.‘‘I C . -’ 1’ 1’ ‘ ,I ”tI,u ’ :, 0 .1’ at, ‘,oe I’ I .rc, .s s r ,  t m’ p ,.‘r ‘1 .0 n , _ , ’’ n ’ , 1 ‘, - ‘ ‘ 0  , n u t b ’ -  b i ’ c 0 !n . ,~ SI
“ t b m e !  C ” ‘a n :,s Fr- _ n:  s;L l I c  1! t o n a n !  ‘‘s , T h e  U n , I  ‘ ‘ - 1  :11’,.,” : “ ru ’,. ’ .“‘ ‘‘-n .t . ,’; 5 ’ ’ ’:, a :  p ‘ ‘ : ‘ -os :: a ,‘,; I ’ l l , ,  0
l i mi ’  c i s” . ’ . ) hi ’ _ w,. ’vs.’n’ i n  c - m p u ’u ’C sy ‘‘ ‘‘tn. t h u . ’ : ”  n’- ’ 1 i. t I ’- the p ,..“ ‘ :, ‘,u ; ’ ’  of ‘~n , ~.’ ’ at .g1b  !e 1 0 , 5 1 .,

r a i n  rr ,atcr’ i’,I 1’ n ’ ’ : ::; ;t p. u o c at i  r , ,  Al ’ ho ‘u ’I ‘ n , ’  ‘ ‘ ‘ ‘ 1 . : , . ’ ‘ u . an, I e ‘ :. t t i c  r”:,i ’,i. ’ , ,‘ ‘ z ’o. Cc n eo n , ,’ - ‘ I

i t  :‘I:s,’ ~r, ‘, n’.- ’ n ’ ’.—k , i n , ,’ l ’ ) ’ ’  : ue  ,.‘ t . ’.’,m ’ ‘‘n . ‘“ ; ‘ , . - n n ,.- , ‘ b -  1 1 1 : 1  ‘ ‘ ;, ‘ l ’s; ma ’’ e r .F  1’.’ ‘-lI. l.I ‘ur , -  ,‘r ’ ’’ ’,t ’

‘ill’ ‘mu , ’ , e ,‘ t,tn ’’,uc ’ ’,:’n’’u:mg ‘‘ntIs.’:, ‘.s h, ve I ’m, ,:- ‘,‘ - ,,n .- ‘ cc ’. r , 1’, r in, , ‘ ‘ u : ’ ’ ’ , tn, ‘- a,,’r’’-’- :’.’ :,‘ ‘‘n. ’, ’- :’ ’~ : I: , ’,
b l u r ,  smi s o n ’ ’ ,’ ’, in. ,’ an I in. l~ x ii. .’ 5cr’’.’! ,,‘ ‘‘ ‘,, :,,I ’., c.::,; ,. ‘ —i’ _ ‘.‘.‘‘ . ‘;n, n , . ‘:‘n, t, : ‘ so cbs ‘ u ,  L._ , ’m~~,. — ’’ 0 .1’ s ’CC , ‘In, ’’; ‘-

C , ‘l . ~~~~ :’ ’ u i - _ I .  — .msll.’’ In. ; I u:’ p ‘vynn.e:.ts In _ n, tr u u _’ ’ np s o ’,er .11/ :: ’ “tI ‘ ‘ , n . . - ” , s ,  ‘ .“,u - - ’ i : ., ’ ‘a. s ir , s-a :.,’ , ‘ I .

1’ n c l O t ,  C I ’ ’ ,’ ion ‘he is-s r n ’ ’ , :n s _::,— l In. ” - r Q I V — , Inc in  t, I I~ 01 .1, ‘ ‘  n. .. p a’.’tI.,’r,’,; V C ’h.e :‘u ’,tu I u ‘ ‘  a l l

‘op oa t’ ’; . .0 as tr, c I ,  ,n b. ’ n : ’ l ’ en, ’’ n ‘i al 0 :1 p r .  m_, ’ c ‘ :‘.m ,‘ . c — b ’ ,, . -  I 51’ - ‘ ‘ ‘n , ,:,; rs. ’ace,,, I’, 11,’ , ,  b t ‘ ‘ t o ’  1 1 —
0 ! :t, I’m’, 1 . 0 ’  , t ‘u : . ’ eI  Fl u’’:;,’; b ‘us,s to .:t~~:,,vu:’:I ze the L u . ’ Is m a ’  ‘ . 11 . . : ‘ - ‘._  • n. ,- ,‘‘‘:, ‘‘r ’’-.’ .“, . l ’ ,.’-
s- uS e s . n. e ot’v!’u,’ ; u ; s ! b I l :’ ,: is’ t , ’,e ex~~~’.5I.i.  o f . ’ p l C . , ’ , ’ ,n r ’ , ’ - ’ ’ 1~~r . .  ,‘ .‘~~~n .ic ” Il l n ’’ :, I: ’’ ’,, ’c’-’

-s .  ‘a: . : :: ’ i t , ’. , t , ‘ t o . ’. , r :‘,st l’I, ‘~‘i, _ and a_ Op a l  ;n , _ t e _ : i~~’ a .” Lo I s  I , C ’ 1,e r. ‘u, ’ I C ,, ‘u . , c C c i t j’, ”
ii~” .

p - . ’’ V ol :e ’ _ p y ”  I gl u t ‘~ ua n,1 ’,n ’v C” .’ _ . ‘,‘ ‘-; O C ‘I n, I t n. ’ ’  - ‘ “ c o  I t o e . ‘, , n C  ‘ , ,a . C,  t I ”  ..,.

‘a:, In , .  t : ’ ,’ .’ o V i n , s ’ ;P c 5 ’m,;ser t ’ ’, b. .m ’ , it , W n . ~~~’h : e C , ’. r : , ’:.l I ‘,.. ‘:,e nub. ’ n ’ ’ , . s . is:. ”o I : . ’:t c , ..r n. o . s .
I ,  s’s ’,”r”si ecent i ..:‘ ,, ‘ . ,ionx sI  ‘‘ “ C c l ’ ’ ’ ’ , I ‘m:. I p n i . ’’nI.~ u,; s ‘c. u ’ ‘ : . , ‘ I. ,.:.I .‘ n. ’.,, , 1, 1

c.-:, ’ I ’  ‘ - .‘ :t ’ P r I t ’~ ry r I g h t s .  m , I . - e  .ml, ; L a s  p , ’~~~,’I . ’ ,  b’ e V! S i . i ,  “s at , :  ‘a -  is  [~~~T ] . ,  a ’ ,j  ‘

‘ s’”’it’u; ” o b e  g , , : . c r a l I , hI a,ta~~ : ’ , . n u~~~ev , ,n . ir , F n’n: , ’..’j ’ ,’ .- -.b , t r ’ , ’ t s : e p I c n I g n , ’ .’:
‘a r a. : r .p  ‘cr u ’ I h ,; ‘her t h a n :  “ s u e ’: n ; ’ are n. , , ’ “ : - r I  ‘.“,‘ I ’ : . -  ‘ a n ’,’., ’ ,‘ .‘ . , ore I ,  ‘ “ nu t  ml
me n , ’ , ; ” . t .  ‘ ‘- rn .  of t he  u ap y C i , t n . t l’~’a L I ’ the i ’ ’u r ’  n - ’ ,  so I tsta i ”: ‘ I , ’ ’ ~~~. ., 1, ‘- . i m t .r , n. ’ “ ‘ I , ’
t , ”d to r e f ’ - n t h”  copyri ~’b . ’ , : ‘a . n’ko V. r ‘ .ml. p~I c ’ . , : , 1 I ’ll , ’, ’ 1 . ,  ‘~ :. ; I f  ‘ l , ’ ,. e n ,  ‘ ‘mr. ; l .y

r an ‘,: ,I” , ir  ‘.O’., or. ’, F the ’t m ’ t ual ‘ a’ . 1 t I , :‘ ,,‘ ! r , ’-,l l ’ i r n , .’n , ’. i .

W” l . a . ’ n:s’’:s;ed : ,  ‘a a r.’ .1’s:, ‘“ or: ‘ b . ’ :1,0cm ’,, ’’ :‘, “ ‘ I , ’ , ’., : . n .  ‘ ‘~ I . , , t , , i t , ’’ 51’ , ‘ u ’ 1 S n , ; i n ,  ‘ n - - , .  ,‘ ‘ I , ’ ‘ —

V i ‘: ‘ ‘t .c I , ’ i n ’ s, ’ ’ ; c  :‘,m ’ ’ i ,r . , ’ n”,r ., l”’:’ ’m:,: u,,- ” OI’ I:.’.” nls’ ‘ i n , .  u , , ’ , ’ , ’ , ’, b , ’’ ’ ’ s n , 011105 I ’ I i , I . ”n:. - -, ’ i :. :su ’’,
- u : : , : m a p ’ n, ’sc’e s s j ’ ”,’ ”- ei’ h, ”’s a sa s s . :1; or prI ces ‘b s nn,:tn,’i n , ’,. - . ‘ . I n ,  n r a ;,,’ ‘a’ s ’ :, . , : , , L ; ,  i!e;

a’.” p r i c e s  (o r  s ‘ ‘ , ‘on ,  be n ’ ’: ,c ’s I  by p r ’.o.c l r , , ’ ’sl . I cci  5 : 1 , 5  t ,, ,;I’ i p I ’  o ,.t p , ‘ . ,.:. e ’ : , ‘ i : , - ’,” ’, s”
V : n i ’  n t’,’, ’ or > p C I’ , ’• s an; I - ‘- c ’~’ , ‘ ‘ . ‘a n ,  1 u: ’’’ , ’’’s b ‘‘n . ’ I I ’  , m e ,. ers V ‘ n , ’ I :,F  n t . ,’

1:, ‘i 1: !’  n ‘ ‘. 1, ’’ P r ’ : ci rig r b , - ’I’,, ‘ ‘‘n’ ’’ :un ’’’ th u .’ I ‘ ,r ’’ i. . ’ ’ p u ’ ’’; it I t 5  nu ns ’s c l ’ ’ ‘ ‘ :  ‘a . ‘ : . , ‘ ‘,n ,  :n ,r  I i . ,
I ’ ’ ’ ‘a cv, I, ,’ , ‘ c’,:, ; -  ‘ ‘ I i s  5 ’ , ‘ ; ~,‘n ,  ~ t . , : , ‘a : , : ::,‘, Ca ’ ’ ’ ; a’. r . ‘a ’ b. ’, ’;’ tn  ‘ : ‘, ,‘ - : . n. s i ,  ‘ 1 , ’ : ,

t ILe ,:, ‘ ‘
I ,~~~~ hit, is e n  a’’ ’,s “ - , ‘ ‘ r , ’i t :  “:1. ’’:. ’ p ’ ’ ec’ ” I b y  a l , ’u L I l i ’ I. r . . ’ ,“ ,.‘ - -  Ct ul ’ , s n ’ ’ , , ’ u : ,  : I - . - ,:~ n , I :

or  i n , , : , . t e in ,  ‘.:. n : ’, . - :

“

~

‘ -.‘ °“ - , . T  
.,~~~ 

‘,



I;

[ i [  W :,I. ’ .f- ’. . . , b’ , t’c~ c ,’..-t ;  ,n , ’. i!. e r c , n ; I m I . ’ . , :  , n . u u . I : , ; ; ;  ‘ t :. I A n , ’. , ’, r ,, , - t  I n : , ; , , -so ’,; , , , , - . m n u n , I :m ’ ~n”

[ . 1  IAU!, 1I , 1., ,, ,‘s:,. ’ r’ I . ’’ t i u . -~’ i ’ ’h ~ ’ o) ’ ,’ :~ ’ i 1 - s- :, , ’ , n . ’.’’ .’’, ’: , ‘‘ ‘ n’ .; - ‘ 0 ,  :, I :.:, ’,’ ’ , t , n,_ . u m t ’ n , . A n n , ,, :, , :‘.‘ ‘y
- I ’ :1:’.’!. i’,:, ‘ ‘ ‘ u ~ ’, u , ’’ n ’’ ’ u - - ’:. ’. ’ - :  at  to ’, - . ‘

‘I Iii’ s : n . : ’ ’ ’ n ’ ’ - r . - . ’ ’’ n , i n ’ ! ’ : m u t !f ’ l -  .n m , ’ . . , ,  I

[
.
[ ~~~ ‘ p . u u

— 1  . ‘Af . I I n’,..,.’ p. , l . , , ,  “ ‘ r . ’ . , n , ’, ’ , I ’ :’, ,,’ —— ~~~n. n., ,~-’.,: - .n , ’.’, , ” - . ‘, : . er . : . , ’ms. m ’ ;, ’ ;r ’ . O I ’.ru . .’ u . i :nv , . — i . l O ’ ’n ,
Thu’ :’ ,’ , , - C I , : , ,  - - us , ’ 1, 5 5 ’ ., , ’ ,  , ‘ n ’ ,t .,n ’ ’ ’ , , ’ . I.: , , ‘‘ . ‘ , : ns, ’0 _ ‘ , ~~. ~~~~~~~~ ?‘ — .‘ ,

[5 1 , , ’ . : . ,  t : 1.  ‘‘ I : ’ -  I - I : , , ’ . ’ 11 a n - I n ,:,’. , A - n- -v ,,‘, , . , ‘ n , ’ , I , i u nm ‘ n I l . :’, ’, I ’ n i -u , , ,  ‘ n’’ ,; . ’ , I ;  , ‘ ‘ ,‘‘ U 
V , ‘ , ‘...‘n ’ u ’ .s , , I n , f  ‘n : ,:, ’ ‘ 1, 1. .’.  - n : . . ; .  ‘ V . ; .  • 

‘a ,,. , ,  : , , ‘t :,, LC , ‘ ,I , , ’ ,: ’ , . I ’ ’,, .

o I - — - n, I .. ‘ ,. , A.  “ I. ’ , h i .  r n ,  l : . ; ” r :  u t ’, .: , om ’ F,’ I ‘‘mc ,.’ As .: t r u st !  m.g t u n u  n I n .  Ics  u r .  5 . , ,r ’a’ , ‘- u  — An .r .  o,. ‘- I . - ’  0 . :.,’
I I .. - , ‘ ,“ . ,‘ , ‘ , :; - , : ‘ - :, ‘r ’ , t . - : ,  ‘ I ’ V o l  um,0 ’.’ ,,s .: 0 : ‘ - s t  : 1 ,, ‘~~:. : I n ,  :‘ 1.. , :;, ’ len S ’ S 5’:. - , l : , , , ’, n . . pIt

I- I . . ’ . “ “I , u c l u l : . e — r , c : u I : , il c  b ’ I s _ I . , ’ n a p : : - c  I u u ’ ’ u - a , ’ , , ” ,‘,n . r ,:ai ‘ ‘‘‘.‘I”,’ ’ In. l’ n t ’ ,”. up , An’ “n. e
c.: ) l . s.  ‘1, L ’ ,u ’(. , p . . o u .U .

~~ . b : s, I ” ) I ’. v i,  . in , , I , i . “ ,, 1’ nu.-usa . u i . o f’ th ur I,t c ; , . ’n , t , Fac , . - ... ‘ : ,:,. ‘ t : . .. lea r 2000 , ” ; r ’ ,- p u ’ ’’s I ’ n
I I ’ .’ l ; I . - r ,  u I l i e n . ’ ’- i n . V . . n ’ n : , a t i ’.in : ,, ,‘‘ t , , , .’ U . : ’ . I , io t ! u ,u :u I  l i ’ .’ i ’sm , ’n , -’ l’ . -,,n, -::u ’, i ’o:,,  I. ‘ ‘ v . : ’ :

I , - ’. l I . -, -l ’, , . , ’u , . , .,’it oj .  ‘‘ A i’ r’iur u n w , ::’,~, 1 ’u,, :’ t n ; n , t t , o: ,,m ’ is’,., : ’ , ’ n r,g I. ..’,w n ’ tu. , ., , ’ l . :. .  _____
,ur,, ’- ’s, ” - : , ’ . ”v V n ’ n1 ,: ”, n u a t , s c : ’, I .’- ; : ,. ’nsc ,.r , .’ o i . 2 5 , ”: , , , ‘; -tt ,L s. ’ n — .

I 1, , .1 . ‘n”utar’e 1ev” ., pI us::’. I:, . us_ ecu .unel,w u i c a ti  , : ,s , i .m, , ’ . - a :. .1 I S , I n’ 1:,’,: c ’  u; ’ u , in,.’ . , l

‘I’ . ‘ u . ’~~r - ’ l - w l ’, - ’l . I n g  S, . ’ rv ic ,a ,  ,,n, : tn . , ‘, ‘ , ‘ nnc : .n - - . 1 ,  n .

, l _ J  I,, ’,I . .: , l’. .,- . “ ‘ . ‘ A:. ’,.,’;:; for :onn .;-Aen Ouros uz, l c ’a t , ’. - : :u , ” LP ’ ‘lus:,:.,c al .,. ‘,‘ - - , I , ’. t , , .’.a. ‘u,,’ ’ ’ .
01’ , ‘ ‘ ‘ , : , : ‘ u I ’ :; , U , .. ‘ s j r u : ’ ’ , In , rsl. t u n ’ Coit’el, ens ’u’, ien ’, . : : .h , , sn m i , ’~~.

‘.0 ,1. “A . 0  0,i 1, An ‘l,.’cI,I.olsCical T;’er,-o-, S n, :- ,tI, , at cr , -:.nn:..~~:..-co’.. _ :,, OmuS i r . F  .“IIc ’.’ . s r ,
l i - a : “ ; , “ !‘‘ u t t u ’lI’: i’ e; .. :’t to  t:,e I-Ii r . is’,n :  Of !n tc ’nn :ut I . r , : , l ’ Ir a-o ’s a:.O ir ; i ’ov try ,

[ lo’ ( “. f l 1 . .,~:- .f~ ., ~~. ‘, t b  ‘ ib b l lL E ’ :’ , I I .  “A Vt-::,,’ of I- ,:’g i’s r~:,l A nm p ’ot e r  Il-s ’, ’a, n k r , ” II : , ti- , r u :u ,  Vc!~~:. -ce
I . , ’;” ru ’’.’ v  - c -n  . w’ , , ~ ebr’:ar’,’ 1973.
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