
SPEECH ANALYTICS in
DIGITAL-ERA MARKETING

dr. scȢ "ÒÁÎÉÍÉÒ $ÒÏÐÕÌÊÉç
Data Scientist

e-mail: branimir.dropuljic@in2data.eu

IN2data d.o.o.



Marketing

ÅPoruka

ÅVizualni efekti (predmeti, boje, dinamika)

ÅDÒĿÁÎÊÅȟ ÇÅÓÔÉËÕÌÁÃÉÊÅȟ ÍÉÍÉËÁ

Å:ÖÕéÎÉ ÅÆÅËÔÉ

ÅGlas ?

The most boring commercial ever!!!
https://www.youtube.com/watch?v=_bXw4I6UqZs

Old Spice commercial
https://www.youtube.com/watch?v=m4HUilNBOKU



$ÏÂÁÒ ÇÌÁÓ ÄÁÌÅËÏ ÓÅ éÕÊÅ

£ÔÏ ɉÉ ËÏÌÉËÏɊ ÄÏÐÒÉÎÏÓÉ ÕÔÊÅÃÁÊÕ ÎÁĤÅ ÐÏÒÕËÅ ȩ
ïGovor tijela (prvenstveno pozitivne facijalne ekspresije)  - 55 %

ï.ÁéÉÎ ÇÏÖÏÒÁ  - 38 %

ï2ÉÊÅéÉ ËÏÊÅ ÉÚÇÏÖÁÒÁÍÏ ɀ7 %

£ÔÏ ÒÁÚÌÉËÕÊÅ ÄÏÂÒÏÇ ÏÄ ÌÏĤÅÇ ÐÒÏÄÁÖÁéÁ ?
ïVokalna raznovrsnost (vs. monotonost)

ïVoicequality

ï5ÇÏÄÁÎ ÇÌÁÓȟ ÄÏÊÍÌÊÉÖȟ ËÁÒÉÚÍÁÔÉéÁÎ ɉÂÏÊÁ ÇÌÁÓÁɊ



Dobar dan, ja sam agent kontaktnog centra i moja 
ÖÏËÁÌÎÁ ËÁÒÁËÔÅÒÉÓÔÉËÁ ÇÏÖÏÒÉ ÖÁÍ ÓÌÊÅÄÅçÅ ȣ

[monoton (flatɊ ÇÌÁÓɎ ȣ dosadno mi je i apsolutno me ne interesira
ÔÏ ĤÔÏ ÍÉ ÇÏÖÏÒÉÔÅȢ

ɍÓÐÏÒ É ÄÕÂÏË ÇÌÁÓɎ ȣ ÍÁÌÏ ÓÁÍ ÓÐÏÒ É ÎÅ ÚÎÁÍ ÂÁĤ ĤÔÏ ÒÁÄÉÍȢ

ɍÂÒÚ ÇÏÖÏÒɎ ȣ ja sam salesmanɂstereotipniȟ ÂÒÚÏ ÐÒÉéÁÍ Éne
ÓÌÕĤÁÍ ÖÁÓȢ

ɍÎÁÇÌÏ ÕÂÒÚÁÎ É ÇÌÁÓÁÎ ÇÏÖÏÒɎ ȣ ÌÊÕÔ ÓÁÍ É ÎÅ ÂÁĤ ÏÔÖÏÒÅÎ ÚÁ ÄÉÊÁÌÏÇȢ

ɍÉÚÇÏÖÁÒÁÎÊÅ ρτπ ÄÏ ρφπ ÒÉÊÅéÉ Õ ÍÉÎÕÔÉɎ ȣ profesionalac. Znam i
ÖÊÅÒÕÊÅÍ Õ ÏÎÏ ĤÔÏ ÒÁÄÉÍȢ

ɍÌÁÇÁÎÏ ÕĿÕÒÂÁÎ ÇÌÁÓ ÎÁ ÐÏéÅÔËÕ ÄÉÊÁÌÏÇÁɎ ȣ ÎÅçÕ ÕÚÁÌÕÄ ÔÒÏĤÉÔÉ
ÖÁĤÅ ÖÒÉÊÅÍÅȢ



PA  JE   LI            JE    LI               MOJA             SESTRIĻNA   MOJ  ROņAK             ĠUNJEVIĹ     PA JESMO LI MILI KORLEONEOVI

)ÌÕÓÔÒÁÃÉÊÁ ÁËÕÓÔÉéËÉÈ É ÌÉÎÇÖÉÓÔÉéËÉÈ
ÚÎÁéÁÊËÉ ÇÏÖÏÒÁ

speechsignal

tokensςtextual units
(n-grams)

speechintensity
(energy)

zero-crossingsrate
(ZCR)

fundamentalfrequency
(F0)

spectraldistribution
(spectrogram):

Åharmonicstructure
Åformant structure

voicedphones voiclessphones

Probability: voiced/ unvoiced



Primjer: Mishandledcall
Call Center in the Philippines

https:// www.youtube.com/watch?v=yfiGSb1brS0 



Mishandledcall (Voicequality analysis)

Customer: OK, done.

Customer: Done! Nowwhat?

Agent: OK, pleasepair it with yourphone.



Mishandledcall (2D featurespace)
F0 (speechfundamental frequency) and HFP (high-frequencypower)

neutralvoice
region

tensevoice
region



Blokovska struktura sustava

1. F0, intensity, speech 
rate, spectrogram etc.

2. happiness, sadness, fear, 
anger etc.

3. valence, arousal

4. stress level

5. whispery voice, breathy, 
tense, harsh, creaky, 
falsetto etc.

6. Additionally:
1. engagementlevel
2. sentiment analysis
3. vocal variety analysis
4. satisfaction, enthusiasm
5. fatigue etc.

(J. Kane, ñTools for analysing

the voice,ò PhD Thesis, 2012)
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Estimacija razine stresa (data mining)
- govornik AP (Toastmasters; 8 govora)

Å 478 acoustic speech features

ï Relief method: selection of 250 most relevant features (input: observation vector)

Å Support vector machines: classification (SUD scaleĄ 3 classes: low , medium , high stress)

ï Accuracy: 92.8%; Recall: Low stress: 92.98%; Mid stress: 95.97%; High stress: 80.74%

Å Support vector regression: SUD scaleĄ stress level [2, 7]

ï Mean squared error:0.4754

1st sp. 2nd sp. 3rd sp. 4th sp.

6th sp. 7th sp. 8th sp. 9th sp.

all 8 speeches



Primjena ɀKontaktni centri /
Pozivni centri / CRM

Å5ÎÁÐÒÊÅíÅÎÊÅ performansi prodaje.

ïBolji uvid agenta u zainteresiranost korisnika za uslugu.
ÅIdentifikacija up-sell i cross-sellÍÏÇÕçÎÏÓÔÉȢ

ï0ÏÂÏÌÊĤÁÎÊÅ ÅÆÉËÁÓÎÏÓÔÉ É ÐÒÏÄÁÊÎÉÈ ÖÊÅĤÔÉÎÁ ÁÇÅÎÁÔÁ ɀnaprednija obuka.
ÅAnaliza ugode glasa agenta, analiza kvalitete glasa, brzine govora, vokalne raznovrsnosti 

itd.

Å0ÏÍÏç ÁÇÅÎÔÕ Õ ÒÁÎÏÍ ÐÒÅÐÏÚÎÁÖÁÎÊÕ ÅÍÏÃÉÏÎÁÌÎÏÇ ÓÔÁÎÊÁ 
korisnika.

Å5ÎÁÐÒÊÅíÅÎÊÅ korisnikovog
iskustva.



Primjena ɀReklame

ÅEfekt/kvaliteta reklame na temelju analize glasa.

ïAÎÁÌÉÚÅ ÚÖÕéÎÉÈ ÅÆÅËÁÔÁȢ

ÅEmocije u glasu ɀmirror neuronsɀemocionalni impact
reklame.

ÅPost processing glasa ɀÏÐÔÉÍÉÚÁÃÉÊÁ ĿÅÌÊÅÎÏÇ ÅÆÅËÔÁȢ
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