
UNEARTHING THE UNEXPECTED:
The power of machine learning 

F E B R U A R Y  2 0 2 0



IT’S HARDER THAN EVER TO FIND 
TRULY NEW INSIGHTS

Need to dig deep to 
find new insights

Research budgets 
are smaller

Traditional research 
can be expensive and 

time consuming



THE GOOD NEWS
You can find game-changing insights without 

collecting primary research data



YOU MAY BE SITTING ON A GOLD 
MINE OF CUSTOMER INSIGHT

2+

60M+

3B+

100K+

A C T I V E  S O C I A L  
M E D I A  U S E R S

H O U R S  S P E N T  O N  
S O C I A L  M E D I A  P E R  
D AY  ( O N  A V E R A G E )

O N L I N E  F O R U M S

A D U LT S  H A V E  P O S T E D  
C O M M E N T S  O R  R E V I E W S  O N L I N E  
A B O U T  P R O D U C T S  O R  S E R V I C E S  
T H E Y  B U Y

3 BILLION +
A C T I V E  S O C I A L  
M E D I A  U S E RS

2 HOURS +
S P E N T  O N  

S O C I A L  M E D I A  
P E R  DAY  ( O N  

AV E R A G E )

100,000+
O N L I N E  F O R U M S

60 MILLION +
H AV E  P O S T E D  

R E V I E W S  O N L I N E  
A B O U T  P R O D U C T S

A N D  S E RV I C E S

11
C U S TO M E R  

S E RV I C E  
I N T E R A C T I O N S  

P E R  Y E A R

265 BILLION
C U S TO M E R  

S E RV I C E  C A L L S  
E V E RY  Y E A R



CHALLENGE
H O W  D O  W E  

M A K E  S E N S E  O F  
I T  A L L ?



FA S T E R B E T T E R C H E A P E R C O M P L E T E E A S I E R R E L E VA N T

Processing 
power

Overcomes 
human bias

UGC is virtually 
free

Comments 
from 

thousands

Machine does 
the heavy 

lifting

Insights at the 
moment of 

truth

FASTER, BETTER INSIGHTS WITH AI
M A C H I N E  L E A R N I N G  M A K E S  I T  P O S S I B L E  TO  M O R E  
Q U I C K LY  F I N D  T H E  I N S I G H T S  T H AT  M AT T E R



WE’VE PARTNERED WITH 
RESEARCHERS AT MIT TO BUILD 
ON THE LATEST DEVELOPMENTS IN 
MARKETING SCIENCE

S O P H I S T I C AT E D  A L G O R I T H M  
T O  R E D U C E  A  M A S S I V E  

D ATA B A S E  T H R O U G H  T H E  
U S E  O F  A  C O N V O L U T I O N A L  

N E U R A L  N E T W O R K  
“IDENTIFYING CUSTOMER NEEDS FROM USER-GENERATED CONTENT”

1. Insights comparable in number and quality to 
traditional methods

2. Compared to analyzing a random sample of UGC, 
machine learning yields better insights

3. Can identify important, infrequently mentioned 
insights, less likely to surface with traditional methods

*SSRN 2917 Artem Timoshenko & John Hauser,  Journal of Marketing Science, January 2019 



HOW IT WORKS 

Harvest readily available 
user-generated content

Train “word embeddings” 
for semantic meaning

Identify informative sentences with a 
convolutional neural network (see figure)

Select clusters of sentences that 
represent different customer needs

Raw 
Input

Product
works

perfectly
and

price 
is

great

Convolutional 
Layer

Numeric 
Representation 

Feature Map 1

Feature Map 2

Feature Map 3

Feature Map K

…

Pooling Layer Softmax Layer

P (y=1)

Word Representations

Word 1
Word 2
Word 3

Word V



MACHINE LEARNING ROADMAP

1 2 3 4 5

I D E N T I F Y  
S O U R C E S  TO  

M I N E  &  
E X T R A C T  
C O N T E N T

T R A I N  T H E  
A LG O R I T H M

R U N  T H E  
M A C H I N E

O U T P U T A N A LYS I S
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DOZENS OF SUCCESSFUL 
CLIENT APPLICATIONS 
SINCE 2017

I D E N T I F Y I N G  A D JAC E N C I E S  

D I S C OV E R I N G  I N S I G H T S  A B O U T  
C O M P E T I TO R S

T R AC K I N G  M A R K E T  T R E N D S

D E V E LO P I N G  E F F EC T I V E  C L A I M S

U N C OV E R I N G  T H E  U N I V E R S E  O F  N E E D S  
F O R  I N N OVAT I O N



WHAT YOU NEED TO MAKE MACHINE 
LEARNING WORK FOR YOU

2K
HIGH 
QUANTITY

2 , 0 0 0 +  
s e n t e n c e s

TEXT-BASED 
DATA

N o t  i n  p i c t u re s ,  
c h a r t s ,  o r  
o t h e r  g ra p h i c s

SUBSTANTIVE 
SUBMISSIONS
At  l e a st  7  wo rd s  
p e r  e n t r y

RICH,  
INFORMATIVE 
CONTENT
Att r i b u t e s ,  
n e e d s ,  p ro b l e m s ,  
o p i n i o n s  a n d  
s o l u t i o n s



APPLICABLE ACROSS VARIOUS TEXTUAL 
DATA SOURCES

U S E R  G E N E R AT E D  
C O N T E N T P R O P R I E TA RY  DATA

• P R O D U C T  R E V I E W S
• O N L I N E  D I S C U S S I O N

F O R U M S
• O N L I N E  C O M M U N I T I E S
• B LO G S

• C A L L  C E N T E R  
T R A N S C R I P T S  O R  N OT E S

• O N L I N E  C H AT  DATA
• O P E N - E N D E D  S U RV E Y  

DATA
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SENTIMENT ANALYSIS 
& FREQUENCY OF 

MENTION ADDS POWER

S E N T I M E N T  A N A LYS I S

M A P  A N D  C O M PA R E  
P E R F O R M A N C E  A C R O S S  
B R A N D S ,  P R O D U C T  S KU S O R  
C U S TO M E R  S E G M E N T S

F R EQ U E N C Y  O F  
M E N T I O N

TO P  O F  M I N D,  M O M E N T  O F  
T R U T H  I N S I G H T S

O F T E N  U S E D  A  P R OX Y  F O R  
I M P O R TA N C E
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CASE STUDY: 
MACHINE LEARNING FOR CONSUMER 
PRODUCTS

OBJECTIVE:  
Identify  customer needs and insights 
related to blenders to inform product 

development and marketing
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OUR PROCESS

1 2 3 4 5

I D E N T I F Y  
S O U R C E S  TO  

M I N E  &  
E X T R A C T  
C O N T E N T

T R A I N  T H E  
A LG O R I T H M

R U N  T H E  
M A C H I N E

O U T P U T A N A LYS I S

18,000 97
S E N T E N C E S U N I Q U E  I N S I G H T S
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WE IDENTIFIED INSIGHTS AROUND 34 
TOPIC AREAS 

Décor

Durability

Ease of Use 
Environment

Ergonomics

Leaking

Malfunctioning

Odor

Parts

Portability

Size

Surface

Trust

Warranty

Waste



Confidential and Proprietary 17

THREE OF THE 97 INSIGHTS IDENTIFIED

T O P I C

I N F O R M A T I V E  
C O N T E N T

I N S I G H T

BLADES

“As I examined the blades I 
found out that the edge on some 

of them was going”

B L A D E S  S H O U L D  S TAY  
S H A R P  O V E R  T I M E

T O P I C

I N F O R M A T I V E  
C O N T E N T

I N S I G H T

CLEANLINESS

“Always have to rinse thoroughly 
after using even if I’m in a hurry, 

otherwise it’s impossible to 
clean as stuff sticks under the 

blades and in gasket area”

E A S Y  T O  C L E A N  E V E N  
I F  I  D O N ’ T  C L E A N  I T  

I M M E D I A T E LY

T O P I C

I N F O R M A T I V E  
C O N T E N T

I N S I G H T

BLENDING 
QUALITY

“This unit has no problem with 
the fruit or the almonds, but will 

struggle with the flax seeds”

A B L E  T O  B L E N D  
A N Y T H I N G  I  P U T  I N  I T  

R E G A R D L E S S  O F  T H E  
T E X T U R E  ( E . G . ,  F R U I T,  

N U T S ,  S E E D S ,  E T C . )
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IDENTIFY OVERLOOKED INSIGHTS
A  R E A L  B E N E F I T  O F  M A C H I N E  L E A R N I N G  I S  T H E  A B I L I T Y  T O  
I D E N T I F Y  I N S I G H T S  O V E R L O O K E D  B Y  A  R A N D O M  S A M P L I N G  O F  U G C

A s s u r e d  I  n e v e r  h a v e  t o  
w o r r y  a b o u t  t h e  

t i g h t n e s s  o f  t h e  b l a d e  
o n  m y  b l e n d e r

A s s u r e d  m y  b l e n d e r  
w o n ’ t  r u i n  t h e  s u r f a c e  

i t ’ s  s i t t i n g  o n  ( e . g . ,  
w o n ’ t  r u i n  m y  t a b l e )

M y  b l e n d e r  s t a y s  p u t  
w h e n  I ’ m  u s i n g  i t  ( i . e . ,  

d o e s  n o t  w o b b l e  o r  
“ w a l k  a c r o s s  t h e  

c o u n t e r ” )

E a s y  t o  t u r n  t h e  b l e n d e r  
o n  o r  o f f  ( i . e . ,  t h e  

o n / o f f  s w i t c h  d o e s n ’ t  
g e t  s t u c k  o r  b e c o m e  

h a r d  t o  p u s h )
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Aesthetics

Blades

Blending QualityCleanliness

Durability

Sentiment on key product 
attributes

Ninja Hamilton Beach

OVERLAY SENTIMENT FOR DEEPER INSIGHTS

O U R  A L G O R I T H M  H E L P S  U N C O V E R  A R E A S  
W H E R E  I N N O V A T I O N S  W I L L  H A V E  T H E  

B I G G E S T  I M A P C T  

OVERLAY SENTIMENT 
FOR DEEPER 
INSIGHTS



CASE STUDY: 
MACHINE LEARNING FOR B2B

OBJECTIVE:  
Identify  customer needs and insights 

related to snowplows/spreaders to 
inform product development and 

marketing



OUR PROCESS

1 2 3 4 5

I D E N T I F Y  
S O U R C E S  TO  

M I N E  &  
E X T R A C T  
C O N T E N T

T R A I N  T H E  
A LG O R I T H M

R U N  T H E  
M A C H I N E

O U T P U T A N A LYS I S

21,000 117
S E N T E N C E S U N I Q U E  I N S I G H T S



THREE OF THE 117 INSIGHTS IDENTIFIED

T O P I C

I N F O R M A T I V E  
C O N T E N T

I N S I G H T

L IGHTS

“The reason I don’t angle it is 
because I hate having the one 

side sticking out so far and it will 
block the headlight at some 

angles. ”

A B L E  T O  M A I N TA I N  
F U L L  V I S I B I L I T Y  A T  A L L  

T I M E S ,  E V E N  W H I L E  
M Y  P L O W  I S  A N G L E D  

( I . E . ,  I T  W I L L  N O T  
B L O C K  T H E  

H E A D L I G H T S )  

T O P I C

I N F O R M A T I V E  
C O N T E N T

I N S I G H T

S IDEWALKS

“The S70 is not the easiest to 
turn from one 48 inch walk to 
another 48 inch walk that is 

perpendicular. “

A  S I D E W A L K  P L O W  
T H A T  I S  E A S Y  T O  T U R N  

( I . E . ,  F R O M  O N E  
P E R P E N D I C U L A R  

S I D E W A L K  T O  
A N O T H E R )

T O P I C

I N F O R M A T I V E  
C O N T E N T

I N S I G H T

SPREADER

“The top box keeps my tools safe 
and dry - do they still have 

plastic wheels? Good spreader 
but wheels keep cracking.”

A S S U R E D  T H E  W H E E L S  
O N  M Y  S P R E A D E R  A R E  

D U R A B L E  ( I . E . ,  W I L L  
N O T  C R A C K )



GAME CHANGING INSIGHTS NEW TO 
INDUSTRY EXPERTS

A b l e  t o  m a i n t a i n  f u l l  
v i s i b i l i t y  a t  a l l  t i m e s ,  
e v e n  w h i l e  m y  p l o w  i s  

a n g l e d  ( i . e . ,  i t  w i l l  n o t  
b l o c k  t h e  h e a d l i g h t s )  

A  s i d e w a l k  p l o w  t h a t  i s  
e a s y  t o  t u r n  ( i . e . ,  f r o m  

o n e  p e r p e n d i c u l a r  
s i d e w a l k  t o  a n o t h e r )

A s s u r e d  I  h a v e  d e - i c i n g  
m a t e r i a l  f o r  a l l  

d i f f e r e n t  t y p e s  o f  r o a d  
( i . e . ,  g r a v e l ,  p a v i n g ,  

e t c . )

S a n d  t h a t  w i l l  n o t  s t r i p  
a w a y  p a i n t  w h e n  a p p l i e d  

( e . g . ,  p a r k i n g  l i n e s ,  
e t c . )

A l g o r i t h m  i d e nt i f i e s  i n s i g ht s  t h a t  
a r e  i n f r e q u e nt l y  m e nt i o n e d ,  b u t  

i m p o r ta nt



WHAT OUR CLIENT SAID 

• Very cost and time effective

• Rapid results

• Cost reasonable relative to 
other research processes

• We got a mix of known and new 
result for product characteristics

• Known results increased 
confidence in validity of the 
process

• Unknown results increased 
confidence in the value of the 
process

• Results were objective

• Found that the machine 
was as advertised –
results not agenda driven

C O S T  &  T I M E  
E F F EC T I V E

M I X  O F  K N OW N /
N E W  R E S U LT S

R E S U LT S  W E R E  
O B J EC T I V E



CASE STUDY: 
MACHINE LEARNING FOR MEDICAL

OBJECTIVE:  
Identify  customer needs and insights 
related to glucose monitors to inform 
product development and marketing



FORUMS AND 
BLOG POSTS

1,000+ POSTS

ECOMMERCE 
S ITES

5,000+ REVIEWS

SOCIAL  
MEDIA S ITES

500+ REVIEWS 
AND POSTS

ABUNDANT UGC FOR GLUCOSE MONITORS



EXAMPLE FINDINGS
EXAMPLES OF NEEDS & 
ARTICULATIONS UNCOVERED

U G C

N E E D

A C C U R A C Y

External conditions do not affect 
the accuracy of my glucose 

monitor reading (i.e., humidity)

“Now here is something no one has 
mentioned---Be sure to close your strip 
lid every time u open the container to 

test----do NOT leave it open! Accu-Chek 
Aviva Plus strips will absorb humidity if 

the lid is not closed & you will lose 
most or all of them to error messages.

U G C

N E E D

C O N N E C T I V I T Y

Assured my stored readings will 
be private and secure (i.e., not 

transmitted)

“The only way to compile a report is to 
email it to yourself. You can't print it 
directly from the app. Now that the 

phrase "online privacy" is basically an 
oxymoron, I'm not thrilled about my 
test results being stored remotely or 

being required to email my results 
rather than printing locally.”

U G C

N E E D

I N T E R FA C E  A N D  
F E AT U R E S

Glucose monitor and accessories 
are easy to use, even for those 

with limited dexterity

“Both work in the same way and are 
easy to use. The GE100 has a bit of an 
advantage if the tester has lost some 
dexterity with the fingers. Its lancets 
and test strips are a little larger and 
easier to handle than the test strips 

and lancets of the Ultra2.”

O U R  A L G O R I T H M  I D E N T I F I E S  U N I Q U E  I N S I G H T S  I N  T H E  
C U S T O M E R S ’  W O R D S  A T  T H E  M O M E N T  O F  T R U T H



PRIORITIZING THE NEEDS



AFFINITY DIAGRAM

M A I N  S U B J E C T

Bundl e  #1

N eed

Need

Need

…

Bundl e  #2 Bund l e  #3 Bundl e  … Bundl e  N



EXAMPLES OF NEEDS & ARTICULATIONS UNCOVERED

S T R AT E G I C  /  P R I M A R Y
Overarching set of customer needs used to 
define strategic initiatives and for 
communicating VOC

TA C T I C A L  /  S E C O N D A R Y
Major categories of needs used to focus on 
tactical initiatives related to product, 
service, and market planning

D E TA I L E D  /  T E R T I A R Y
Detailed customer needs (in their own 
words) that provide definition to the 
secondary groupings

P R I M A R Y
4 - 8

T E R T I A R Y
+/- 100

S E C O N D A R Y
20 - 30

STRUCTURING THE NEEDS HIERARCHY

Voice of the Customer wants and needs 
are organized into a hierarchy with three 
levels



A TRADITIONAL PRIORITIZATION SURVEY

T H E  2 0 - 3 0  S EC O N DA RY  N E E D S  A R E  T Y P I C A L LY  
R AT E D  I N  A  S U R V E Y:

P E R F O R M A N C E
H o w  i s  t h e  m a r k e t  

p e r f o r m i n g  o n  e a c h  
n e e d  ( 0 - 1 0  s c a l e )

I M P O R TA N C E
H o w  i m p o r t a n t  i s  

t h e  n e e d  t o  
c u s t o m e r s  ( 1 - 1 0 0  

s c a l e )  



EXAMPLES OF NEEDS & ARTICULATIONS UNCOVERED

THE CHALLENGE
Sometimes, performance ratings are closely 
clustered together and all attributes receive 

similar scores 



Rather than rate traditional 

needs on performance, rate 

customer anecdotes in the form 

of quotations on relatability

AN EXPERIMENT

THE EXPERIMENT

Leveraging the traceability and 

succinct nature of machine 

learning data sources



EXAMPLES OF REFRAMING
TEST

Verbatim Quotation
" S o m e t i m e s  w h i l e  I ' m  m a k i n g  
m y  s m o o t h i e s  I  h a v e  t o  r e m o v e  
i t  f r o m  t h e  b a s e  a n d  s h a k e  i t  
o r  e l s e  i t  g e t s  j a m m e d  a n d  
d o e s n ' t  a c t u a l l y  b l e n d  
a n y t h i n g . "

CONTROL
Traditional Need

A s s u r e d  I  n e v e r  h a v e  t o  
w o r r y  a b o u t  t h e  t i g h t n e s s  

o f  t h e  b l a d e  o n  m y  
b l e n d e r

E a s y  t o  c l e a n  e v e n  i f  I  
d o n ' t  c l e a n  r i g h t  a w a y

" I  h a d  a  b a d  e x p e r i e n c e  
l e t t i n g  s t u f f  d r y  o n  t h e  b l a d e s  
o r  t h e  s e a l s .  I t ' s  o n l y  e a s y  t o  
c l e a n  i f  y o u  r i n s e  r i g h t  a f t e r  
e a c h  u s e . "

“ G o t  t h i s  p r o d u c t  l a s t  w e e k  
a n d  n o t i c e d  t h a t  e a c h  t i m e  I  
u s e d  i t ,  I  f o u n d  p l a s t i c  " d u s t "  
a n d  " f l a k e s "  w h e r e  t h e  c u p  i s  
c o u p l e d  w i t h  t h e  m o t o r. "

N e v e r  h a v e  a n y  i s s u e s  
w i t h  r u s t ,  o i l y  r e s i d u e ,  
p l a s t i c  f l a k e s  o r  m e t a l l i c  
r e s i d u e



FINDING: HAVING RESPONDENTS EVALUATE 
THE RELATIBILITY OF VERBATIMS IS 
POWERFUL 

GREATER VARIATION IN THE MEAN SCORE ACROSS 
AT TRIBUTES AS MEASURED BY STANDARD DEVIATION 

GREATER VARIATION IN INDIVIDUALS’  RESPONSES 



ATTRIBUTE SCORES

Those who rated verbatims on 
relatability were 3X more likely to 

use the 1-4 range of the scale

634 650 699

1554

2845

161 201

1096

1821

3006

Scores 1-2 Scores 3-4 Scores 5-6 Scores 7-8 Scores 9-10

Verbatims (New) Needs (Old)



LOOKING TO BRING YOUR 
INSIGHTS TO THE NEXT 

LEVEL?

Request a complimentary consultation
to discuss how your organization can begin to 

experiment with machine learning!
CARMEL DIBNER

Principal
781-250-6325

cdibner@ams-inc.com

Visit us online: www.ams-insights.com

Learn more: 
http://bit.ly/MLGuide

Request a complimentary consultation: 
http://bit.ly/TalkToCarmel

http://bit.ly/MLGuide
http://bit.ly/TalkToCarmel

