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Metodologie CRISP-DM
(CRoss-Industry Standard Process for
Data Mining)
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Pozn.:
Faze €. 4 — Dolovani dat (data mining)




Vyuziti data miningu v marketingové
kampani



POROZUMENI PROBLEMATICE



Uloha

* primy marketing — prodej financniho produktu
(terminovany vklad)

* jsou k dispozici data o predchozi marketingové
kampani

e analyza dat pomoci metod DM a zvyseni
efektivity prodeje v nové kampani




Primy marketing

vyhody nevyhody
* presné zacileni, * vysoké naklady
» vysoka efektivita, — postovne,

okamZité a jednoznaéné — vyroba zasilek,

vysledky,

— cena telefonnich hovord,

— naklady spojené s vyuzitim

moznost testovani call centra

nejlepsich reseni,
progndézovani vysledkl
kampaneé




Zakladni pojmy a priklad kampané

* responserate-1az10%
e converse rate - mensi nez response rate

* return of investment (ROI) = vynosy / investice * 100 - navratnost
investice (chceme maximalizovat) y
Je potreba

Priklad: Ol P

cena osloveni potencionalniho klienta = 100K¢ ka mpan Iepe

vynos z klienta = 1 000K¢& p‘r'|prav|t| |
L)

Oslovim 10 000 klient( 7P

vydaje =1 000 000 K¢,

pri converse rate = 5% mam

prijmy = 0.05 * 10 000 * 1 000 = 500 000
vysledek kampané = ROI = 50%




POROZUMENI DATUM



Seznameni s daty

* k dispozici realna data z portugalské banky (ziskano z UC Irvine
Machine Learning Repository
(http://archive.ics.uci.edu/ml/datasets/Bank+Marketing)

e zhruba 45000 zaznamu z marketingové kampané

1 zaznam obsahuje:
e 16 vstupnich atributd — informace o klientovi - viz dalsi slide

e 1 vystupni (klasifikacni) atribut — udaj o tom, zda si klient koupil
financni produkt

e v ukazce pracujeme s 10%nim vzorkem dat

age job marital education default balance housing loan contact day month  duration campaign pdays previous poutcome y
30 unemployed  married  primary no 1787 no no cellular 19 oct 79 1 -1 0 unknown no
33 services married secondary no 4789 yes yes cellular 11 may 220 1 339 4 failure no

35 management single tertiary no 1350 yes no cellular 16 apr 185 1 330 1 failure no


http://archive.ics.uci.edu/ml/datasets/Bank+Marketing
http://archive.ics.uci.edu/ml/datasets/Bank+Marketing
http://archive.ics.uci.edu/ml/datasets/Bank+Marketing
http://archive.ics.uci.edu/ml/datasets/Bank+Marketing
http://archive.ics.uci.edu/ml/datasets/Bank+Marketing

Atributy — obecné informace
o klientovi

1 - age (numeric)
2 - job : type of job (categorical:
"admin.","unknown","unemployed","management”,"housemaid","ent

repreneur" "student”, "blue collar","self- employed", "retired",

techn|C|an services"

3 - marital : marital status (categorical: "married","divorced","single";
note: "divorced" means divorced or widowed)

4 education (categorical:

"unknown","secondary","primary","tertiary")

5 - default: has credit in default? (binary: "yes","no")
6 - balance: average yearly balance, in euros (numeric)

7 housing: has housing loan? (binary: "yes","no"

- loan: has personal loan? (binary: "yes","no"

age job marital education default balance housing loan
30 unemployed married primary no 1787 no no
33 services married secondary no 4789 yes yes

35 management single tertiary no 1350 yes no



contact
cellular
cellular

cellular

Atributy — informace o kontaktu v
aktualni kampani + ostatni atributy

9 - contact: contact communication type (categorical:

"unknown","telephone","cellular")
10 - day: last contact day of the month (numeric)

11 - month: last contact month of year (categorical: "jan", "feb", "mar", ..., "nov",
Ildecll)

12 - duration: last contact duration, in seconds (numeric)

Ostatni atributy:

13 - campaign: number of contacts performed during this campaign and for this client
(numeric, includes last contact)

14 - pdays: number of days that passed by after the client was last contacted from a
previous campaign (numeric, -1 means client was not previously contacted)

15 - previous: number of contacts performed before this campaign and for this client
(numeric)

16 - poutcome: outcome of the previous marketing campaign (categorical:

"unknown","other","failure","success"

day month duration campaign pdays previous poutcome
19 oct 79 1 -1 0 unknown
11 may 220 1 339 4 failure

16 apr 185 1 330 1 failure



PRIPRAVA DAT



Software a metody pro analyzu dat

software: .}, RAPID MINER

(volné ke stazeni)

Metody:
1. rozhodovaci strom
2. pravidla



\Y4
e data — ul b bank
dla — uloZena v Souboru nank.csv
age job marital education default balance housing loan contact day month  duration campaign pdays previous poutcome y
30 unemployed  married  primary no 1787 no no cellular 19 oct 79 1 -1 0 unknown no
33 services married secondary no 4789 yes yes cellular 11 may 220 1 339 4 failure no
35 management single tertiary no 1350 yes no cellular 16 apr 185 1 330 1 failure yes
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MODELOVANI



Modelovani pomoci rozhodovacich
stromu
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VYHODNOCENI VYSLEDKU
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Rozhodovaci strom
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VYUZITi VYSLEDKU - IMPLEMENTACE
VYTVORENEHO MODELU



predpokladany R(

Uspéch Neuspéch

9 . skupinka (adm. prac.) 7 YSebza prev(?lpokI?du,

9 Il. skupinka (dlichodci) 4 £e by se.prll nove, .
kampani zakaznici

7 Ill. skupinka (dGchodci) 3

chovali stejné jako v
----- -=-- predchozi!!

25 celkem 14
converse rate = 25/(25 + 14) = 64%

prijmy =25 * 1 000 = 25 000 K¢
vydaje =39 * 100 = 3 900 K¢
(na vzorku 4500 klientu)

ROI = 25 000 / 3 900 * 100 = 641%
Na plném vzorku (45000 klientd): vynos kampané 211 000 K¢



Pravidla

RuleModel

if
if
if
if
if
if
if
if
if
if
it
if
if
if
if
if
if
if
if
if
if
if

duration = rangel [-ee — 185.500] then no (2205 / 63)

contact = unknown then no (602 / 58)

previous = rangel [-o - 0.500] and housing = yes then no (443 / 93)
previous = rangel [-oe — 0.500] and balance = rangel [-o¢ - 444 500] then no
poutcome = failure and balance = rangel [-o - 444,500] then no (77 / 16)
previous = rangel [-oe — 0.500] and contact = cellular then no (222 / B1)
poutcome = failure and loan = yes then no (18 / 1)

housing = yes and poutcome = failure then no (60 / Z1)

poutcome = other and housing = wes then no (50 / 18)

poutcome = success and housing = no then yes (16 / 52)

housing = no and poutcome = failure then no [34 7 17

housing = no and loan = ves then no (5 7/ 01

housing = yes and loan = yes then wes (0 / 4)

poutcome = other and campaign = rangel [—-oe - Z2.500] then no (19 / 11}
contact = cellular and campaign = rangeZ [2.500 - o] then yes (1 / 4}
contact = cellular and education = tertiary then yes (3 / 5

education = unknown then wes (0 / 2}

pontact = telenhone and educatinn = secondary then no (B 74 R)

previous = rangel [-oe — 0.500] and camwpaign = rangeZd [2.500 - o] then yes
campaign = randgef [Z£.35300 - 2] then no (2 / 0)

education = tertiary and balance = rangeZ [444.500 - ®] then yes (2 / 3)

prewvious

ranged [0.500 - ®] and balance = rangeZ [444.500 - o] then yes

(224 / 53}

(2 4 4)

(3 4 4)



predpokladany ROI

Uspéch Neuspéch
52 16

4 0

4 1

5 3

2 0

4 2

3 2

4 3

78 27

converse rate = 78/(78 + 27) = 74% >> 5%

prijmy =78 * 1 000 = 78 000 K¢
vydaje = 105 * 100 = 10 500 K¢
(na vzorku 4500 klientu)

ROI = 78 000 / 10 500 * 100 = 743%
Na plném vzorku (45000 klientu): vynos kampané 675 000 K¢



Nejvice relevantni atributy

(dle SVM)
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Vliv mésice na uspesnost kampané
(dle SVM)
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Iflar Jun. Sep. Dec. et Feb. Aug. Apr. Now. Lay Jul Jan.

Frobability of Success

0.20

Nejvetsi uspech pri oslovovani potencionalnich
klientu je vzdy na konci ctvrtleti
=>
je vwvhodné posunout kampan pravé na tyto meésice
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Dékuji za pozornost




