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Appl icat io n o f  F u z z y N e u r a l  N e t w o r k s o n Financia l  P r o b l e m s 

Marti n Ras t  (Martin.Rast@sunmail.lrz-muenchen.de ) 
Ludwig-Maximilians-Universitat ,  Institu t  fii r  Mathematik , 

Theresienstrass e 39/334 ,  8033 3 Miinchen ,  German y 

Toda y neura l  network s ar e use d i n a  wid e are a o f  dif -
feren t  applications .  Befor e usin g th e network s fo r  rea l 
productio n o r  forecasting ,  the y hav e t o ru n throug h a 
validatio n process .  Thi s i s classicall y don e wit h back -
testin g o r  eve n sensitivit y ajialysis .  Nevertheles s neura l 
network s ofte n see m t o b e jus t  blac k boxe s whic h d o 
not  allo w a n insid e view ,  becaus e on e know s tha t  neura l 
network s d o wel l  i n mos t  case s bu t  no t  ho w the y decide . 

The firs t  impac t  usin g fuzz y neura l  network s cam e 
fro m lookin g fo r  a  solutio n t o thi s dilemma ,  i.e .  find -
in g a  wa y t o analyz e a  traine d neura l  network .  Anothe r 
advantag e o f  the m i s tha t  th e use r  (o r  a n huma n expert ) 
can ad d som e knowledg e abou t  th e structur e o f  th e prob -
lem ,  whic h coul d spee d u p trainin g o r  improv e trainin g 
on a  patter n se t  firom  whic h thes e rule s ca n no t  b e easil y 
extracted . 

Fuzzy Neural Networks 

Fuzzy Neura l  Network s combin e Neura l  Network s wit h 
th e abilit y  o f  Fuzz y Logi c t o decrib e a  rul e o f  reasonin g 
i n a  fuzz y way .  Th e ide a i s t o mode l  a  rul e se t  whic h 
i s ofte n give n b y huma n expert s i n a  neura l  network . 
The usag e o f  fuzz y rule s instea d o f  classica l  one s i s quit e 
straightforwar d i n neura l  network s usin g well-know n ac -
tivatio n functions . 

Converting Rules to Neural Topology 

A proble m t o b e solve d b y neura l  network s i s normall y 
give n a s patter n set .  A n exper t  ca n describ e th e func -
tionalit y t o b e foun d a s a  (fuzzy )  rul e se t  consistin g o f 
rule s lik e 

if X is small then y is small 

or similar using as well big, near, very etc. A combi-
natio n i s give n wit h and ,  o r  an d no t  an d similar . 

Thes e rule s lea d t o a n equivalen t  topolog y o f  th e net -
work .  Th e righ t  sid e o f  al l  th e rule s i s groupe d b y outpu t 
variable s an d connecte d t o a n additiona l  laye r  whic h i s 
suppose d t o for m th e outpu t  laye r  o f  th e fuzz y neura l 
network . 

Training of Fuzzy Neural Networks 

The trainin g o f  th e networ k i s quit e straightforward .  I n 
a firs t  approac h th e networ k ca n b e traine d usin g stan -
dar d algorithms .  Bu t  ther e ar e som e implici t  restriction s 
whic h a  use r  migh t  lik e t o implement :  firs t  som e mean -
in g shoul d b e adde d t o th e rule s i f  the y specif y sizes , 

i.e .  ever y smal l  o r  bi g etc .  i s  expresse d i n th e neura l 
topolog y b y a n bias ,  an d th e bia s fo r  smal l  shoul d b e 
smalle r  tha n tha t  fo r  big .  Thi s lead s t o restriction s o n 
biases . 

A secon d impac t  i s  tha t  onl y a  positiv e weigh t  fo r  th e 
the n implemente s th e righ t  sens e o f  th e rule .  A  negativ e 
weigh t  woul d implemen t  a n additiona l  not .  S o on e migh t 
t o restric t  som e weight s t o b e positive . 

Nevertheles s i t  migh t  b e interestin g t o trai n th e net -
wor k withou t  restriction s t o se e i f  th e trainin g proces s 
lead s t o weight s accordin g t o th e implici t  restriction s 
give n above .  I f  no t  i t  coul d b e a  hin t  tha t  th e rule s d o 
not  appl y t o th e patter n set . 

Financial Applications 

For  th e tw o majo r  financia l  application s i t  i s  interestin g 
t o us e fuzz y neura l  networks .  Th e reason s outline d a t 
th e beginnin g appl y t o bot h o f  them . 

Financial Forcasting 

Th e forecastin g o f  financia l  tim e serie s i s use d i n m a n y 
bank s fo r  tradin g an d hedgin g purposes .  I n bot h cases , 
usin g technica l  indicator s a s wel l  a s fundamental ,  ther e 
i s ofte n a  basi c ide a o f  a  functionalit y i n th e patter n sets . 
Thi s functionalit y ca n b e retrieve d b y askin g trader s an d 
economi c analysts ,  respectively . 

Thi s ca n b e transforme d int o a  neura l  topolog y a s de -
scribe d before .  Th e traine d networ k ca n b e analyze d 
ho w i t  works .  Network s resultin g fro m thi s approac h 
ar e mor e likel y t o b e use d i n rea l  tradin g becaus e i t  i s 
possibl e t o se e ho w the y work ,  an d whic h rule s the y use . 

Customer Credit Rating 

Th e sam e argument s hol d i n thi s cas e a s well .  Addi -
tionall y usin g th e credi t  custome r  databas e o f  a  ban k a s 
patter n se t  lead s t o a  inheren t  problem :  Normall y i t  doe s 
not  contai n dat a o f  customer s whic h ar e obviousl y no t 
relyable .  Missin g thi s subse t  o f  th e custome r  database , 
a neura l  networ k canno t  lear n th e implici t  rule s hidde n 
i n a  suc h patter n set .  Bu t  th e rule s fo r  obviousl y ba d 
debitor s ar e ofte n eas y t o formulate .  Combinin g thes e 
rule s wit h a  standar d networ k an d usin g th e outpu t  o f 
bot h subnet s improve s th e abilit y  o f  neura l  network s fo r 
predictin g bankruptcy . 
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