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Co m ple xity in
Co m pute r  Syste m s:

a Risk y Busin e ss

Pr o fe sso r  Ian  O. An ge ll
In fo r m atio n  Syste m s an d  In n o vatio n  Gr o up 

De par tm e n t o f Man age m e n t
Lo n d o n  Sc h o o l o f Ec o n o m ic s

http://www.ianangell.com/
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Wh y d o  w e  n e e d  Te c h n o lo gy at all?

Te c h n o lo gy tr an sfo r m s un c e r tain ty in to  r isk . 

We  ‘e xplain ’, an d  th e r e b y sw ap h o pe le ssn e ss,

fo r  th e  o ptim ism  in  a plan  o f ac tio n . 

In  o th e r  w o r d s w e  im po se  str uc tur e  in  o r d e r

to  gain  a te n uo us h an d le  o n  un c e r tain ty.

http://www.ianangell.com/
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(n um e r ic al) Algo r ith m s +  Pe o ple  

=  (syste m ic ) Risk
=  Hazar d  +  Oppo r tun ity

Man agin g Un c e r tain ty?

http://www.ianangell.com/
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Man agin g Un c e r tain ty? 
“ Th o ugh  th is  b e  m ad n e ss, 
ye t th e r e  is  m e th o d  in ’t”  
(Ham le t, Ac t II, Sc e n e  2 )

Me th o d  is  th e  fir st, th e  last, 
th e  o n ly r e so r t o f th e  m e d io c r e

http://www.ianangell.com/
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De fin itio n  o f a Sin gular ity:De fin itio n  o f a Sin gular ity:  

“ th e y h ad  to  b e  luc k y all th e  tim e , 
w e  h ad  to  b e  luc k y just o n c e ”  

(IRA spo k e sm an  afte r  th e  Br igh to n  b o m b in g,      
w h e n  th e y alm o st k ille d  Mar gar e t Th atc h e r )

http://www.ianangell.com/
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Go o d h ar t’s  Law
“ an y o b se r ve d  

statistic al r e gular ity
w ill te n d  to  c o llapse                                     

o n c e  pr e ssur e  is  plac e d  o n  it
fo r  c o n tr o l pur po se s”

http://www.ianangell.com/
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Be yo n d  Go o d  an d  e -VilleBe yo n d  Go o d  an d  e -Ville   

Lo o k  to w ar d  th e  o b se r vab le  c o n se q ue n tial r isk s Lo o k  to w ar d  th e  o b se r vab le  c o n se q ue n tial r isk s 

th at o c c ur  w h e n  c o m pute r s ar e  in te gr ate d  th at o c c ur  w h e n  c o m pute r s ar e  in te gr ate d  

  in to  in to  Hum an  Ac tivity Syste m sHum an  Ac tivity Syste m s

http://www.ianangell.com/
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Co m pute r s d e al w ith  o b je c tive
w e ll-str uc tur e d  pr o b le m s,

w ith  d e tail.
Th e y c an n o t c o pe  w ith

sub je c tive  sub tle ty,
am b iguity an d  c o m ple xity

http://www.ianangell.com/
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A go o d  te c h n o lo gy platfo r m ,        
alth o ugh  n e c e ssar y,                              

is  n o t suffic ie n t fo r  suc c e ss. 

Suc c e ss o r  failur e  w ith  a te c h n o lo gy     
w ill b e  d e te r m in e d  b y                   

un iq ue  so c ial, po litic al, o r gan izatio n al, 
an d  par tic ular ly pe r so n al fac to r s. 

http://www.ianangell.com/
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Pab lo  Pic asso
“ Co m pute r s ar e  use le ss,

th e y o n ly give  yo u

 An sw e r s!!!!”

http://www.ianangell.com/
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 BLAST-OFF
“ yo u ar e  at th e  to p o f

6  m illio n  par ts, 
all m ad e  b y th e  lo w e st b id d e r !”

Mic h ae l Co llin s

http://www.ianangell.com/
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Th e  Pr ic e : 
is  h e r e  an d  n o w

Th e  Co st: 
ac c r ue s fr o m  h e r e  to  e te r n ity

http://www.ianangell.com/
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A Syste m  
o r

an  In stallatio n ?

A Syste m  is  w h at it b e c o m e s,
w h at it w ill b e c o m e ,

NOT w h at it is  in te n d e d  to  b e .

http://www.ianangell.com/
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Syste m s m isb e h ave !
In stallatio n s ar e  lin e ar , 

syste m s ar e  in tr in sic ally n o n -lin e ar

In  a lin e ar  w o r ld , 
th e  c o n se q ue n c e s o f an  Ac tio n  

sto p  w ith  a Re ac tio n ; 

in  th e  n o n -lin e ar  w o r ld  o f pr ac tic e , 
un fo r e se e n  c o n se q ue n c e s fe e d  b ac k  
as  a r e sult o f th e  in e vitab le  c o m ple xity 

http://www.ianangell.com/
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Syste m ic  Risk
Hazar d  o r  Oppo r tun ity?

Ne gative  Fe e d b ac k : r e in fo r c e s stab ility 
 o r  Po sitive  Fe e d b ac k : th e  se e d  o f Ch ao s

th e  Butte r fly Effe c t

http://www.ianangell.com/


w w w .ian an ge ll.c o m

Co m ple xity in c r e ase s to  a  po in t

w h e r e  utility b e c o m e s r e lian c e ,

r e lian c e  b e c o m e s d e pe n d e n c e ,

an d  th e  Law  o f Dim in ish in g Re tur n s 

pr e c ipitate s a gallo pin g d e sc e n t

in to  Nigh tm ar e

http://www.ianangell.com/
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Th e  fir st ste p fallac yTh e  fir st ste p fallac y

““ th e y th in k  th e y ar e  r e ac h in g fo r  th e  m o o n ,th e y th in k  th e y ar e  r e ac h in g fo r  th e  m o o n ,

b ut all th e y’ve  d o n e  is  c lim b  th e  n e ar e st tr e e ”b ut all th e y’ve  d o n e  is  c lim b  th e  n e ar e st tr e e ”

He r b e r t Dr e yfusHe r b e r t Dr e yfus

http://www.ianangell.com/
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Pr e sid e n t Po m pid o u:
Th e r e  ar e  th r e e  Ro ad s to  Ruin ,        

Wo m e n , Gam b lin g an d  Te c h n o lo gy!
Wo m e n  ar e  th e  m o st Ple asur ab le ,   

Gam b lin g is  th e  Quic k e st,                       
b ut Te c h n o lo gy is  th e  m o st Ce r tain !

http://www.ianangell.com/
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Pr ie st:
 “ d o  yo u r e n o un c e  th e  d e vil 

an d  all h is  w o r k s?”

Nic c o lo  Mac h iave lli:
“ Th is is  n o  tim e  

to  b e  m ak in g e n e m ie s”

http://www.ianangell.com/


w w w .ian an ge ll.c o m

Th e  Buc k  sto ps Th e r eTh e  Buc k  sto ps Th e r e

De fe n sive  use  o f e -m ailsDe fe n sive  use  o f e -m ails

Re spo n sib ility Re spo n sib ility 

ve r sus ve r sus 

Auth o r ityAuth o r ity

http://www.ianangell.com/
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Th e  Sh e ll o il r e se r ve s sc an d alTh e  Sh e ll o il r e se r ve s sc an d al

Th e  van  d e  Vijve r  e -m ail:Th e  van  d e  Vijve r  e -m ail:

““ I am  b e c o m in g sic k  an d  tir e dI am  b e c o m in g sic k  an d  tir e d

  ab o ut lyin g ab o ut th e  ab o ut lyin g ab o ut th e  

e xte n t o f o ur  r e se r ve s”e xte n t o f o ur  r e se r ve s”

Sh e ll fin e d  $ 1 2 0  m illio n  b y th e  SEC,Sh e ll fin e d  $ 1 2 0  m illio n  b y th e  SEC,

an d  £1 7  m illio n  b y th e  FSA.an d  £1 7  m illio n  b y th e  FSA.

http://www.ianangell.com/
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““ Eve r y r e vo lutio n  e vapo r ate s  Eve r y r e vo lutio n  e vapo r ate s  
an d  le ave s b e h in d  o n ly th e  an d  le ave s b e h in d  o n ly th e  

slim e  o f a n e w  b ur e auc r ac y”slim e  o f a n e w  b ur e auc r ac y”

Fr an z Kafk a

http://www.ianangell.com/
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th e  ‘Glass-Co c k pit Syn d r o m e ’ 

o m n ipr e se n t c o m pute r  sc r e e n s d istr ac t, 
  c ausin g c o n fusio n  an d  e r r o r s o f jud ge m e n t

1 ) e n d  use r s r e ly e n tir e ly o n  th e  syste m
       w ith o ut e xe r c isin g an y jud ge m e n t. 
2 ) e n suin g in fo r m atio n  o ve r lo ad  r e sults
       in  use r s  ign o r in g m an y pie c e s o f
      (so m e tim e s ve r y im po r tan t) in fo r m atio n .

http://www.ianangell.com/
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Bur e auc r ac yBur e auc r ac y

‘‘n o r m al’ ve r sus ‘sin gular ’n o r m al’ ve r sus ‘sin gular ’

Disc r e tio n  o rDisc r e tio n  o r
se lf-r e fe r e n tial c e r tain ty?se lf-r e fe r e n tial c e r tain ty?

http://www.ianangell.com/
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De n n is He ale y:

“ Wh e n  yo u’r e  in  a h o le ,

STOP DIGGING!!!!”

Optim istic  r atio n ality

http://www.ianangell.com/
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Mo o n d o g:

Wh at I say, I say n o w ,       
                I say w ith o ut 

c o n d itio n ,

th at sc ie n c e  is  b ut        
th e  late st, gr e ate st 

supe r stitio n

http://www.ianangell.com/
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Alan  M. Ed d iso n :

“ Ne w  Te c h n o lo gy

o w e s Ec o lo gy

an  Apo lo gy!”

 

http://www.ianangell.com/
file://~/talks/2003talks/cranfield/OBSCOMPNEUR/Obsessive presentation.ppt


Fr ie d r ic h  Nie tzsc h e :

“ Mad n e ss is  so m e th in g r are  in  in d ivid uals,

b ut in  gro ups, par tie s, pe o ple s, age s 

it is  th e  r ule .”
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Th e  Mad n e ss o f Co n tr o l Fr e ak s
Hum an  th o ugh t is  m e r e  c alc ulatio n ; 

w e  ar e  b io lo gic al an alo gue  c o m pute r s. 

Th e ir  Hid d e n  Age n d a: 
1 ) a n um b e r  c an  b e  a m e an in gful r e pr e se n tatio n

   o f h um an  e xpe r ie n c e ; an d
2 ) ar ith m e tic  o pe r atio n s o n  suc h  r e pr e se n tatio n s,

 im ple m e n te d  o n  a c o m pute r , c an  pr o d uc e
‘r atio n al d e c isio n s’ ab o ut, an d  c an  c o n tr o l 
th e  h um an  c o n d itio n .

http://www.ianangell.com/
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Th e  Un c e r tain ty Pr in c iple
Th e r e ’s  n o  po in t in  m e asur in g so m e th in g 
if it c h an ge s th e  m o m e n t it is  m e asur e d , 

as  a  d ir e c t r e sult o f b e in g m e asur e d .

Pr o filin g?

http://www.ianangell.com/
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Pe te r  Pr in c iple  o f Co m pute r izatio n

In d ivid uals an d  Co m pute r s ar e

pr o m o te d  to  th e  le ve l o f th e ir

INCOMPETENCE.

But w o r se  .....

c o m pute r s m agn ify an d  am plify

th e  in c o m pe te n c e  o f all th o se  ar o un d

http://www.ianangell.com/
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Th e  figur e s d o n ’t lie ?Th e  figur e s d o n ’t lie ?

““ It’s  n o t th e  figur e s lyin g,It’s  n o t th e  figur e s lyin g,

it’s  th e liar s figur in g”it’s  th e liar s figur in g”
Mar k  Tw ain

http://www.ianangell.com/
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Ato m ism

Sim ilar ity =  Sam e n e ss

False  Oppo site s:

Pr e te n d  to  b e  se r io us th e n

Pr e te n d  to  b e  fun n y

http://www.ianangell.com/


w w w .ian an ge ll.c o m

Fr ie d r ic h  Nie tzsc h e :
“ c apr ic io us d ivisio n  an d  fr agm e n tatio n ”

Sh ak e spe ar e
“ Th e  fault, d e ar  Br utus, lie s  n o t
 in  o ur  star s, b ut in  o ur se lve s ...”

Nik las Luh m an n
Th e  Fallac y o f th e  Re sid ual Cate go r y

http://www.ianangell.com/
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Nik las Luh m an n : 

“ Th e  c o n c e pt o f th e  e n vir o n m e n t sh o uld  n o t b e  

m isun d e r sto o d  as a k in d  o f r e sid ual c ate go r y. 

In ste ad , r e latio n sh ip to  th e  e n vir o n m e n t is  

c o n stitutive  in  syste m  fo r m atio n .”

Str uc tur al Co uplin g  

http://www.ianangell.com/


Th e  Bo r r o m e an  Rin gs
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the two artificially separated parts 
continue to operate (and interrelate) 

as the unobservable whole. 
Because of this asymmetry 
(between the world as it is, 

and as it is observed), 
all observation is conditional, 

but those conditions are necessarily 
unobservable, unappreciable, uncertain.

http://www.ianangell.com/
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Those truncated structural couplings, 
so casually discarded by observation, 

stay on as uncertainties 
and thus, as risks to the observer 

in any further observations, 
and they can reassert themselves 
in the most inconvenient ways.

http://www.ianangell.com/


Th e  n in e  m o st te rr ifyin g w o rd s
in  th e  En glish  lan guage :

“ I’m  fro m  th e  go ve r n m e n t.
I’m  h e re  to  h e lp yo u”

Pre sid e n t Ro n ald  Re agan



 “ Our  so c ie ty is  r un  b y in san e  pe o ple  
fo r  in san e  o b je c tive s. 

I th in k  w e ’r e  b e in g r un  b y m an iac s 
fo r  m an iac al e n d s ...”  

Jo h n  Le n n o n
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