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Nowadays ,  two  main  l imi tat ions  pers i s t  in  in te l l igence  analys i s :  the

int r ins ic  ex i s tence  of  a  cer ta in  degree  of  uncerta inty  and  the  l a rge

vo lume  of  in format ion  ava i lab le .  In  order  to  face  these  problems ,

f rom  the  end  of  the  90s ,  technology  and  s tat i s t ics  have  been  used

in  the  f ie ld  of  secur i ty  to  tack le  the  analy t ica l  l imi tat ions  of  human

beings  and  improv ing  the i r  per formances .  As  a  resu l t ,  profess iona ls

in  cr ime  prevent ion  s tar ted  us ing  technology  and  spec ia l i sed

invest igat i ve  programmes  to  ca lcu late  the  probabi l i t y  that  a

(cr imina l )  event  might  occur  in  the  future  -  a  phenomenon  a lso

known  as  “predict i ve  analys i s . ”   

 

The  precursor  to  th i s  technique  i s  the  Compstat  so f tware ,  which

was  deve loped  in  1994  by  the  New  York  Pol ice  Department .  Later ,

many  other  sys tems  were  implemented  wor ldwide ,  inc luding  i 2

Analys t  Notebook  (France ) ,  PredPol  (United  States  and  United

Kingdom ) ,  Cr ime  Ant ic ipat ion  System  (Nether lands ) ,  Precobs

(Germany )  or  Pol icy  Cloud  System  (China ) .

 

In  I ta ly ,  at  l east  three  so f tware  of  th i s  type  have  been  tes ted .  The

f i r s t  one ,  Del ia® (Dynamic  Evolv ing  Learn ing  In tegrated  Algor i thm )

was  deve loped  in  2007  by  Mar io  Ventur i  -  at  that  t ime  Pol ice

Of f icer  at  the  loca l  Pol ice  in  Milan  -  and  a ims  to  detect  ser ia l

c r imes  by  predict ing  where ,  when  and  how  the  next  cr imina l  act

should  take  place . [ 1 ]  In  2014 ,  a  col laborat ion  between  the

Transcr ime  research  centre  of  the  Catto l ica  Univers i ty  of  the  Sacro

Cuore  in  Milan ,  the  Univers i ty  of  Trento  and  the  I ta l ian  Minis t ry  of

the  In ter io r  deve loped  the  Risk  Ter ra in  Model ing  (RTM )  predict i ve

model  -  appl ied  to  the  c i t ies  of  Milan ,  Rome  and  Bar i  to  increase

the  predict i v i ty  of  home  robber ies  (Dugato  et  a l . ,  2015 ) .  Simi la r l y ,  in

December  2018 ,  the  loca l  pol ice  in  Naples  tes ted  X  Law  fo r  the  f i r s t

t ime ,  a  program  to  predict  robber ies  (La  Repubbl ica ,  2019 ) .  So  fa r ,

Del ia® -  which  has  been  fu r ther  deve loped  thanks  to  an  agreement

between  the  creator  Mar io  Ventur i  and  IBM  -  seems  to  be  the

programme  with  highest  potent ia l  on  the  I ta l ian  so i l .  An  analys i s

fo l lows  below .  
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[ 1 ]  At  the  very  beginning ,  the  so f tware  was  ca l led  KeyCr ime .  Then ,  in  February  2018 ,  KeyCr ime

inventor  Mar io  Ventur i  dec ided  to  set  up  a  company  ca l led  Keycr ime  S . r . l ,  took  the  l ead  of

the  so f tware  and  fu r ther  change  i t s  name  to  Del ia® in  2020 .



WHAT  ARE  THE  BENEFITS  OF  DELIA® ?

Del ia® presents  f i ve  main  s t rengths .  F i r s t l y ,  the  programme  i s

analyt ica l ly  complex  in  te rms  of  var iab les  used  and  data

process ing .  The  so f tware  i s ,  in  fact ,  capable  of  process ing  up  to  1 .5

mi l l ion  var iab les ,  focus ing  on  two  types  of  data :  s imple  and  gener ic

(e .g .  t ime  of  cr imina l  act ,  place ,  day ,  etc . )  or  sophis t icated  and

deta i led  (character i s t ics  and  behav iour  of  the  of fender ) .  Ult imate ly ,

i t  assesses  four  cr iminogenic  elements :  type  of  cr ime ,  object i ve ,

m o d u s  o p e r a n d i  ( inc luding  objects ,  weapons ,  and  means  of

t ransportat ion  used )  and  the  psycho -phys ica l  character i s t ics  of  the

perpet rator  (such  as  c loth ing ,  tat toos ,  pierc ings ,  scars ,  or  any

v i s ib le  object  that  may  ident i f y  him ) .  Once  a l l  these  elements  have

been  col lected ,  the  data  process ing  s tar ts  combin ing  pract ices  and

tools  ext racted  f rom  disc ip l ines  such  as  mathemat ics ,  s tat i s t ics ,

behav ioura l  psychology ,  or  geospat ia l  analys i s .  The  analys i s

inc ludes  two  phases :  an  induct ive  one [ 1 ] ,  in  which  a  spec i f ic  cr ime

is  analysed  in  deta i l  in  order  to  ident i f y  elements  common  to  other

cr imes  of  s imi la r  character i s t ics  and  l ink  them  to  a  s ing le  of fender ;

and  a  deduct ive  one [2 ] ,  where  the  resu l t s  of  the  f i r s t  analys i s  are

used  to  to  predict  when ,  where  and  how  the  future  cr ime  wi l l  be

committed .

The  second  re levant  element  re fers  to  the  interdependency
between  the  so f tware  and  the  analys t .  In  contrast  to  other

predict i ve  pol ic ing  programmes ,  Del ia® requi res  the  analys t  to  take

the  f ina l  dec is ion  on  every  cr ime  analysed  by  ‘accept ing ’ ,

‘dismiss ing ,  or  point ing  out  as  ‘probable ’  any  s imi la r i ty  between

two  di f fe rent  cr imes .  This  method  has  two  benef i t s .  F i r s t l y ,  i t

reduces  the  margin  of  er ror  of  the  so f tware  analys i s  by  in t roduc ing

an  element  of  subject i v i ty  and  cr i t ica l  th ink ing  in to  the  dec is ion -

making  process .  This  a l lows  the  analys t  to  mainta in  a  cer ta in  extent

of  creat iv i ty  and  imaginat ion  whi le  analys ing  the  facts .  Secondly ,  i t

prevents  the  loss  of  in format ion ,  l imi t ing  the  poss ib i l i t y  that  any

var iab le  inser ted  in to  the  sys tem  i s  exc luded  and  compar ing  them

homogenous ly .   
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[2 ]  The  sc ient i f ic  method  that  draws  genera l  conclus ions  f rom  part icu lar  premises  i s  def ined

as  ‘ induct ive  analys i s ’  (Moore ,  2010 ) .

[3 ]  The  sc ient i f ic  method  that  draws  part icu lar  conclus ions  f rom  genera l  premises  i s  def ined

as  ‘deduct ive  analys i s ’  (Moore ,  2010 ) .



Furthermore ,  the  so f tware  in f luences  a l l  three areas  of  cr ime :

prevent ion  -  as  i t  has  been  expla ined  above ,  prosecut ion  of  cr ime ,

and  the  l ega l -procedura l  part  af ter  the  cr ime .  Regard ing  the

prosecut ion  of  cr ime ,  the  programme  makes  i t  more  l i ke ly  fo r

po l ice  of f icers  to  ar rest  suspects  and  sharp ly  decreases  the  number

of  cr imes  compos ing  a  cr imina l  ser ies  (Mastrobuoni ,  2017 ) .  From  a

procedura l  point  of  v iew ,  the  ident i f icat ion  of  a  ser ia l  cr ime  makes

i t  poss ib le  to  group  ind iv idua l  cases  in to  one  s ing le  cr imina l  case ,

prosecut ing  the  perpet rator  fo r  a  greater  number  of  cr imes  and

with  a  longer  sentence ,  there fore  more  ef fect i ve ly .

Beyond  the  s t rengths  that  the  so f tware  can  present ,  i t  i s  re levant  to

know  that  so f tware  i s  one  of  the  few  that  went  through  an

evaluat ion process  -  both  in terna l  and  externa l .  Accord ing  to  data

ava i lab le  on  Del ia®’s  of f ic ia l  webs i te  s ince  2008 ,  the  programme

has  been  subjected  to  two  di f fe rent  phases  of  exper imentat ion  at

the  Milan  pol ice  headquarters .

I t  was  f i r s t  used  in  the  per iphery  of  the  c i ty  of  Milan  to  counter

robber ies  in  shops ,  a l ready  reg i s ter ing  a  decrease  of  28% of

robber ies  in  the  f i r s t  year  ( f rom  664  to  481 ) . [4 ]  From  i t s  f i r s t  year  of

exper imentat ion  unt i l  2017 ,  an  a lmost  constant  decrease  in  the

number  of  robber ies ,  as  wel l  as  an  increase  in  cases  reso lved  by

KeyCr ime  has  been  measured  (F ig .  1  and  2 ) .  Due  to  the  success  of

th i s  f i r s t  tes t ,  the  so f tware  appl icat ion  was  extended  to  the  ent i re

prov ince  of  Milan  (3 ,234 ,658  inhabi tants )  and  inc luded  robber ies  in

banks [5 ] .  Since  i t s  appl icat ion  in  th i s  context ,  the  resu l t s  obta ined

improved  s ign i f icant ly ,  a l ready  in  the  f i r s t  year ,  the  ra te  of  cases

reso lved  by  37  % .
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[4 ]  In  2017  Milan  was  the  second  l a rgest  I ta l ian  c i ty  by  populat ion  ( 1 ,380 ,873 ) ,  with  an  area

of  18 1 .67  km ² .  The  dec is ion  to  focus  on  robber ies  was  due  to  the  l a rge  number  of  bus inesses

a f fected  by  th i s  i l l i c i t  act ,  about  700  cases  per  year  (Ventur i ,  2014 ;  Taur i s iano ,  2016 )  and  the

dual  nature  of  the  cr ime  of  robbery ,  which  made  i t  a  part icu lar l y  in terest ing  type  of  cr ime  to

ana lyse  -  being  i t  an  act ion  aga inst  the  person  and  aga inst  property .

[5 ]  ISTAT ,  01 /2019 .

[6 ]  Assoc iaz ione  Bancar ia  I ta l iana ,  2019 :  pp .  90 -92 .

Fig. 1 Commercial robberies perpetrated between 2007 and 2017 [6]
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With  regard  to  the  externa l  eva luat ion ,  Del ia® has  been  analysed

by  the  secur i ty  economist  Mastrobuoni  (2020 ) ,  who  s tudied  the

appl icat ion  of  the  so f tware  in  Milan ,  cor roborat ing  the  data

obta ined  and  the  reason  fo r  Del ia®’s  ef fect i veness .  After  a

comparat i ve  analys i s  of  the  two  main  I ta l ian  pol ice  fo rces ,  the

Carabin ier i  and  Nat iona l  Pol ice ,  act ing  in  the  same  area  with  one

us ing  the  program  and  the  other  us ing  t rad i t iona l  invest igat i ve

techniques ,  Mastrobuoni  showed  that  Del ia® increased  the

probabi l i t y  of  so lv ing  a  ser ia l  cr ime  by  8%,  reduc ing  the  number

of  robber ies  that  each  cr imina l  (group )  i s  able  to  car ry  out  pr ior  to

the i r  ar rest ,  f rom  an  average  of  17 .8  cr imes  to  6 .4  and  with  a

maximum  of  1 1  robber ies  per  ser ies .  In  the  case  of  bank  robber ies ,

a  change  in  cr imina l  tendency  at  the  loca l  l eve l  has  been

ident i f ied  (Mastrobuoni ,  2017 ) .  After  analys ing  the  number  of  bank

robber ies  committed  monthly  between  2004  and  2015  in  the  ten

largest  c i t ies  in  I ta ly  (Milan ,  Tur in ,  Genoa ,  Bologna ,  Verona ,  Venice ,

F lorence ,  Rome ,  Naples  and  Bar i ) ,  Milan  turned  out  to  be  the  c i ty

wi th  the  l a rgest  number  of  cases  of  th i s  cr ime .  However ,  dur ing

the  years  of  implementat ion  of  the  programme  ( f rom  2008 ) ,  th i s

t rend  was  reversed  f rom  a  robbery  ra te  of  1 .4  to  0 .5  per  100 ,000

inhabi tants .

Mastrobuoni  argues  that  the  reason  behind  Del ia®’s  resu l t s  i s

based  on  the  so f tware ’s  abi l i t y  to  ident i f y  some  of  the  key  factors

that  determine  the  pers i s tence  of  a  cr ime .  Accord ing  to  his

ana lys i s ,  some  e lements  are  more  re levant  than  others  in

expla in ing  that  a  cr ime  remains  immutable  in  t ime  and  space ,

s ince  “cr imina l  groups  tend  to  se lect  the  same  type  of  ta rget  at   
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Fig. 2  Robberies solved by KeyCrime in Milan between 2007-2017 [7]

[7 ]  Ib id .  p .91



the  same  t ime  of  day  and  in  the  same  area ,  espec ia l l y  i f  the  f i r s t

c r ime  has  been  "success fu l . ”  Thus ,  a l l  in format ion  concern ing  the

t ime ,  the  area  of  act ion ,  the  dis tance  between  the  f i r s t  and  the

second  cr ime  and  the  object i ve  of  the  cr ime ,  are  e lements  that

Del ia® takes  in to  cons iderat ion  f rom  i t s  f i r s t  phase  of  analys i s ,

in tegrat ing  i t  in to  the  ent i re  analy t ica l  process .  Thus ,  a l l

in format ion  concern ing  the  t ime ,  the  area  of  act ion ,  the  dis tance

between  the  f i r s t  and  the  second  cr ime  and  the  object i ve  of  the

cr ime ,  are  e lements  that  Del ia® takes  in to  cons iderat ion  f rom  i t s

f i r s t  phase  of  analys i s ,  in tegrat ing  i t  in to  the  ent i re  analy t ica l

process .
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"Automation, Artificial Intelligence, Deep Learning: this is Delia® natural
evolvment, by KeyCrime. Our main aim will always be to support the Police
forces, and we will keep improving by amplyfing the potential of technologies
through an effective interdependence between the human being and the tool
and the respecting of privacy." 

Mario Venturi

Another  re levant  fact  of  Mastrobuoni ’s  analys i s  i s  the  economic
benef i t  of  us ing  th i s  programme .  Accord ing  to  the  author ,  appl ied

at  the  three  l eve l s  of  the  cr ime  (prevent ion ,  prosecut ion  of  cr ime ,

and  the  procedura l - l ega l  part ) ,  Del ia® l eads  to  a  reduct ion  in  the

cost  and  cons iderable  operat iona l  ef for ts ,  in  addi t ion  to  speeding

up  the  procedura l  and  cr imina l  phase  of  the  case .  In  fact ,  the

appl icat ion  of  Del ia® does  not  imply  an  addi t iona l  investment  in

personnel ,  as  at  the  operat iona l  l eve l  the  program  a l lows  fo r  more

prec i se  act ion  of  the  patro l s ,  which  wi l l  be  sent  to  the  areas  of

greatest  r i sk  prev ious ly  se lected .  In  addi t ion ,  fewer  l ega l  personnel

wi l l  be  invo lved  in  the  reso lut ion  of  a  case ,  making  the  processes

more  agi le  and  more  prec i se ,  ending  in  longer  sentences  and

help ing  to  reduce  the  cr ime  ra te .
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WHAT  ARE  THE  RISKS?

Neverthe less ,  despi te  the  apparent  benef i t s  of  programmes  such  as

Del ia® and  others  in  the  predict i ve  in te l l igence  analys i s ,  the i r  use

has  sparked  debate  in  re lat ion  to  three  main  aspects .  F i r s t l y ,  a

care fu l  and  “by  the  book ”  col lect ion  and  inser t ion  of  data  in  the

programme  i s  requi red ,  otherwise  there  i s  a  r i sk  of  undermin ing  the

indiv idual  r ights  and  creat ing  a  bias  in  the  invest igat ion .  I t  i s ,

indeed ,  cruc ia l  that  users  rece ive  a  comprehens ive  tra in ing and

that  only  a  number  of  ind iv idua ls  get  access  to  the  programme  to

uphold  the  protect ion  of  data .

The  second  aspect  to  be  highl ighted  i s  the  poss ib i l i t y  of  “fa lse
posit ives”  when  the  programme  categor i ses  someone  as  a

pers i s tent  of fender ,   meaning  an  analys t ’s  superv i s ion  necessary  at

a l l  t imes  and  " ( . . . )  ident i f ies  these  er rors  as  ear ly  as  poss ib le ”

(Hi ldebrandt ,  2017 :  10 ) .  Thi rd ly ,  predict i ve  analys i s  programmes

have  been  of ten  appl ied  only  to  a  few  type  of  cr imes ,  which  ra i se

doubts  on  the i r  usabi l i ty  in  other  cr iminal  c i rcumstances .  For

instance ,  Del ia® co inc ided  with  a  reduct ion  in  commerc ia l

robber ies  but  not  other  cr imes ,  and  there  i s  no  ev idence  of

d isp lacement  across  space  and  cr ime  types .  Further  assessments

should  be  made  in  th i s  di rect ion .

Al l  in  a l l ,  Del ia® and  other  predict i ve  so f tware  may  be  promis ing

for  the  future  of  the  in te l l igence  and  show  a  new  t rend  in

inte l l igence  analys i s .  I ta ly  has  c lear ly  shown  in terest  in  th i s  new

area  and  wi l l  l i ke ly  cont inue  invest ing  in  i t .  Yet  deve lopment  of

such  programmes  and  appl icat ion  of  new  technolog ies  should  go

hand  in  hand  with  the  des ign  of  a  c lear  l ega l  f ramework  to  operate

with in .
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