Welcome to a
new world of sound

Sgren Nielsen
President of Oticon A/S
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Speech Focus Acuity Directionality
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Split Directionality Narrow Directionality

UltraZoom Full Directionality

Binaural OneMic Directionality
Sound Shaper
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Today’s
directional
technology ...




When you
close down
sounds,
you close
down life!




It’s your brain
that hears,
not your ears

; Oticon
@_’; BrainHearing™
e Technology
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Oticon Opn empowers the brain!
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Directionality
as we know It IS now
a thing of the past!
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0 TwinLink
NFMI + 2.4 GHz

For the first time ever,
a hearing aid with two communication systems
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New OpenSound experience

OpenSound
Navigator

@

Spatial
Sound LX

Analyses the sound environment ﬁ“
| a8t . shaia “—:\\w\\

100 times per second i

! - HH —:H

Balances individual sounds wﬂ" -

Attenuates remaining noise

Total capacity: 320 kbit per second
Exchange rate: 21 times per second

Frequency bands: 4 bands
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Proven benefits!

less listening effort
Remember more

better speech in speech
understanding
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Hearing Care IS
Health Care™




Insufficiently treated Treated hearing loss

hearing loss
3 9
Socially active

Isolation

Accelerated mental Stimulation of the brain

decline

Keeps your brain fit

Higher risk of dementia
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“This is the biggest "I enjoy being able to
innovation for many, conti_nue to hegr background
many years — this will be noise and still be able to "The clearness of the sound is
perfect for my patients.” hear clearly the person I'm so natural, | find it as having
Canadian dispenser speaking with = even irits in natural hearing and no need for
a noisy restaurant. the hearing aids and ability to

Female (user) hear speaking from all quadrants
“This is a fantastic of the table.”

product. We must Male (user)
ensure to make it known
A.S.A.P. to the market!”

Italian dispenser “l am an attorney and conducted
a trial last week. My ability to listen
and interact with witnesses was
greatly improved, and my

“Today, I'm letting the patient SXEUTINELTONE BIEE MUEN elE cgﬁye?;);(;;ﬁsh?ri;n
Y 9 P effective because | can hear all the

choose between two different s behind”
instruments. With Opn, | will only Male, 64 (user)
) . Male (user
recommend Opn — simply the best
Canadian dispenser

“Magnificent sound, | am
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Full steam on shipment!

15 countries —
launched already -

o _, >

... and more coming
up in June

121 _Canads
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Welcome to
a hew world
of open
sound
experience







Independent resear act|V|t|es 2015 2016

Supporting t 2,0+ scientific publications we have behind Oticon Opn




A BrainHearing solution for speech in speech and noise
From zero to when it really gets tough!

Complex situations

» Many sound sources

» Moving around

» Dynamically coming and
going

» Unpredictable = =

This is where people with =
a hearing impairment '
have the largest unmet
need!

20 Gatehouse & Akeroyd, 2006 01.'ICOr\
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The hidden cognitive load of hearing loss
The path to improved ability to listen to speeph in speech and noise

21 Ronnberg et al 2013, Wendt et al 2015 == oticon
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OpenSound Navigator

Noise

F I
miCrrcC))rSht(\;\ll’loeS ‘ Balance ‘ removal e .
... to amplification

Attenuate localised Attenuate remaining

Find speech and

noise between words
and preserve speech

noise sources and

noise sources
preserve speech

23 oticon
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Spatial Soundt* 3€0
Powered by TwinLink

» 200%+ increase in binaural communication » OpenSound:

capacity » More accurate and updated information on

» Total capacity: 320 kbit/sec vs. 96 kbit/sec in Inium Sense where the sounds are coming from

» Exchange rate: 21 times per second vs. 5 in Inium Sense  » Supports the OpenSound experience by making
» Frequency bands: 4 bands vs. 1 band in Inium Sense it easier to locate sounds

—r

ILD 3 ILD 4

Velox Velox

Magnitude [dB]

1000 10000 oﬁcon

Frequency [Hz] PEOPLE FIRST



Platform and features to deliver OpenSound experience

Ensure that the elements of a sound scene continue to be accessible

OpenSound Navigator + Spatial Sound-* = OpenSound experience

< (@

</ TwinLink
NFMI + 2.4 GHz
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Oticon Opn has the following new or updated functionality

Binaural YouMatic LX OpenSound Feedback Soft Speech
Navigator shield LX Booster LX

20O WE =

Speech Spatial Clear Spatial Noise Wind Noise
Guard LX Sound LX Dynamics Management Management




BrainHearing benefits 2.0
New objective and proven methods for hearing research

Pupillometry to document reduced
load on the brain

Recall more from conversations to
enrich social interaction

Speech understanding to continue _aSAma
to improve well-known benefits G )



The hearing aid that makes it easier on the brain

Tested in conditions representing everyday communication

20% less load on the brain*
helps remember 20% more**

and understand 30% more***

* Wendt et al 2016
28  * Ng et al 2016, Individual benefit will depend on prescription OhCOr\
*** Ng et al 2016 PEOPLE FIRST
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Pupillometry study at Eriksholm

The first of six Opn research studies completed

Puplil reacts to changes in sympathetic nervous
system (SNS)

A reaction due to perceived stressful conditions

Pupillometry in audiology and hearing science

More challenging task indicated by a larger pupil
(Kahneman,1973)

Pupil size can quantify effort required for speech
recognition in Noise (e.g. Kramer et al., 1997, Koelewijn et al., 2012,
2014)

Pupillometry is a sensitive and valid cognitive load index
(Zekveld et al 2012)

** EriksholmResearchCentre O'l'ICOI'\
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Set-up to mimic complex listening environment
24 people with hearing loss tested in the Cognitive Hearing Science lab at Eriksholm

» 9
ar b

Target speaker

30 Wendtetal 2016 ** EriksholmResearchCentre O'I_'ICOI'\
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Puplllometry for testing Ilstenlng effort

0-01 0-02 0:03 0:04 0:05 0:06 0-07 0:08 0-03 010 0-11 0-12 0-13 014 0-15 0:16 0:17 0:18 0:19 0:20 0:21 0:22 0:23 0:24 0-25 0:26 0:27 0:28 0:29 0:30 0:310:32 0:33 0:34
»

31 Wendt 2016 ** EriksholmResearchCentre O'l'lCOl'\
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Results: Opn versus Alta2
Speech understanding is at 95% or above during testing

Alta 2 Pro

Speech in Speech \
and Noise %§%;
Remember s, .
sentence
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Results: Opn versus Alta2
Speech understanding is at 95% or above during testing

Speech in Speech \
and Noise %§%;
Remember s, .
sentence
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Results: Opn versus Alta2 Pro
Speech understanding is at 95% or above during testing — 24 participants

Significant
difference

<
—

28% reduction
in pupil size
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Alta2 Pro Opn

34 Wendtetal 2016 ** EriksholmResearchCentre O'l'ICOI'\
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First study showing noise reduction can improve recall!
The second of six Opn research studies completed

Test conditions representing everyday communication

¥

/ Improved memory for speech heard in noise usi

in hearing aid:

Two types of situations tested:

» Medium difficulty (95% speech recognition)
» Increased difficulty (70% speech recognition)

OpenSound Navigator on versus off

WEDISH INSTITUTE FOR DISAf Cl
# LINNAEUS CENTRE HEAD GRADU CHOO

26 participants

Ng et al, 2016, manuscript under preparation 01.'ICOI'\
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Testing for recall from memory

SWIR (Sentence-final Word Identification and Recall)

Listen to HINT sentence in background Number
speech

Repeat what you heard

Seven sentences in total

Remember the last word

Recall as many last words as you can

36 Ngetal, 2013 + Ng. etal., 2015

Word

Garden
Mirror
Lunch
Sister
Train
Box

Driver

Recalled from Used for
outcome

Long term memory
Long term memory
In transfer
In transfer
In transfer

Short term memory

Short term memory

oticon

PEOPLE FIRST



Testing for recall from memory
SWIR (Sentence-final Word Identification and Recall) — 26 participants

;’&\ Number | Word Recalled from Used for
\

oy

outcome
& ﬁ %&5 Garden Long term memory
/d -

\'@ Mirror Long term memory

; . Lunch  In transfer
25% improvement in long-term memory
(70% condition, less in 95% condition) Sister In transfer
5% improvement in short-term memory Train In transfer

Box Short term memory

Driver  Short term memory

37 Ng. etal. 2016 oticon
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Speech understanding

Also improvements in standard measures of speech recognition

Test representing everyday communication Speech Recognition

v Alta2 Pro Opn

-——

30 % better
,understanding

Two types of situations tested:

» Difficult (80% speech recognition)
» Very difficult (50% speech recognition)

Speech Reception Threshold (dB)
A
I

50% words correct 80% words correct

26 participants
38 Ng. etal 2016 oticon
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Evidence overview

Benefit of the MSAT system S
on listening effort o
OTICON RESEARCH OTICON RESEARCH

Multiple Speaker Access BrainHearing Benefits of
Technology for Multiple Speaker Access
N its

Apupillametry study

Opn
BrainHearing
research

Opn
audiology
white papers

39 Acknowledgement: Ng et al, Kramer et al, Wendt et al, Le Goff, Weile 01.'ICOI'\
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The hearing aid that makes it easier on the brain
Clinically proven by scientifically recognised and published research methods

20% less load on the brain*

helps remember 20% more**

e

4
E

and understand 30% more***

* Wendt et al 2016
** Ng et al 2016, Individual benefit will depend on prescription 0'|.'ICOI'\
*** Ng et al 2016 PEOPLE FIRST



