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TEST 2 - RHYTHM DISCRIMINATION

In this test you will be presented with ten pairs of short melodic patterns. After listening to each pair in turn,
you must indicate whether the rhythm of the patterns is the same, or different. Indicate by selecting either
‘YES' if they are the same, or ‘NO' if they are different.
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TEST 3 - RHYTHM RECOGNITION

In this test, you will be presented with ten melodies which are rhythmically structured as either a WALTZ or
a MARCH. After listening fo each in turn, you must indicate which of the two rhythmical structures you just
heard. Indicate your answer by selecting ‘WALTZ  or ‘MARCH".
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TEST 4 - SENSING RHYTHM

In this test, you will be presented with ten pairs of melodic sequences. In each pair, either the FIRST or the
SECOND melody may be played out of time and will therefore, not be musically rhythmical. Indicate which
melodic sequence is played rhythmically in time by selecting ‘FIRST’, ‘SECOND" or ‘BOTH".
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APPENDIX F: MARKING SHEET FOR THE FINAL
VERSION OF THE MUSIC PERCEPTION TEST
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TEST 2 - RHYTHM DISCRIMINATION

In this test you will be presented with ten pairs of short melodic patterns. After listening to each pair in turn,
you must indicate whether the rhythm of the patterns is the same, or different. Indicate by selecting either
‘YES' if they are the same, or ‘NO if they are different.

, YES[H , YES[ ] ;, YES[H , YESH s YES[ ]
" No[] " NOH "~ No[ ] " NO[] " NO[H
5. YES[ | ; YES[ | s YES[H o YES[ ] 10 YES[H
NO [l NO [l NO[ | NO [l NO[ |

| roraL: | ]

TEST 3 - RHYTHM RECOGNITION

In this test, you will be presented with ten melodies which are rhythmically structured as either a WALTZ or
a MARCH. After listening to each in turn, you must indicate which of the two rhythmical structures you just
heard. Indicate your answer by selecting ‘WALTZ or ‘MARCH".

WALTZ[l , WALTZ[l ., WALTZ[ ] , WALTZ[ | WALTZ[ |
MARCH[ |  MARCH[ ]  MARCH[l = MARCH MARCH [l
WALTZ , WALTZ ; WALTZ[ | | WALTZ 0. WALTZ[ |
MARCH| | MARCH| | MARCH MARCH[ | MARCH

| roraL: | )

TEST 4 - SENSING RHYTHM

In this test, you will be presented with ten pairs of melodic sequences. In each pair, either the FIRST or the
SECOND melody may be played out of time and will therefore, not be musically rhythmical. Indicate which
melodic sequence is played rhythmically in time by selecting ‘FIRST’, ‘SECOND" or ‘BOTH".

FIRST [l FIRST [l FIRST| | FIRST[ | FIRST| |
, SECOND[ | , SECOND|[ | , SECOND , SECOND[ | . seEconD [l
BOTH[ | BOTH[ | BOTH|[ | BOTH [l BOTH|[ |
s  FIRST ., FIRST[ ] . FIRST o, FIRST[ | . FIRST[ |
SECOND|[ | SECOND|[ | SECOND| | SECOND| | SECOND [l
BOTH[ | BOTH BOTH| | BOTH BOTH| |
| roTaL: | )
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MPE Wer. 2.00

TEST 3 - RHYTHM RECOGNITION

In this test, you will be presented with twelve melodies which are rhythmically structured as either a
WALTZ or a MARCH. After listening to each in turn, you must indicate which of the two rhythmical
structures you just heard. Indicate your answer by selecting ‘WALTZ or ‘MARCH".

WALTZ[ |
MARCH[ |

WALTZ[ |

> MARCH[ |

WALTZ[ |

9 MARCH[ ]

WALTZ[ |
2.
MARCH| |
5 WALTZ[ |
" MARCH[ |
WALTZ[ |
10.
MARCH[ |

WALTZ[ |

3.
MARCH[ |
,  WALTZ []
" MARCH[ |
WALTZ[ |

1.
MARCH[ |

WALTZ[ |
4.
MARCH|[ |
g WALTZ []
" MARCH[ |
WALTZ[ |
12.
MARCH[ |

TEST 4 - RHYTHM PERCEPTION

In this test, you will be presented with twelve pairs of melodic sequences. In each pair, either the
FIRST or the SECOND melody may be played out of time and will therefore, not be musically rhyth-
mical. Indicate which melodic sequence is played rhythmically in time by selecting ‘FIRST’, "SEC-

OND’ or ‘BOTH".
FIRST[ | FIRST[ | FIRST[ | FIRST[ |
1. SECOND[ | 2. SECOND[ | 3. SECOND| | 4. SECOND|[ |
BOTH[ | BOTH[ | BOTH[ | BOTH[ |
FIRST| | FIRST[ | FIRST[ | FIRST| |
5. SECOND[ | 6. SECOND[ ] 7. SECOND[ | 8. SECOND[ |
BOTH| | BOTH[ | BOTH[ | BOTH| |
FIRST[ | FIRST[ | FIRST[ | FIRST[ |
9. SECOND|[ | 10. seconp [ | 11. seconD[ ] 12. seconD [ |
BOTH[ | BOTH[ | BOTH[ | BOTH[ |
;::u UNIVYERSITEIT VAN PRETORIA @ EAR
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MPE Ver. 2.00

SECTION D

TEST 9 - MUSICALITY PERCEPTION

In this test you will be presented with twelve pairs of tonal phrases played on the piano. You must
indicate which phrase in each pair you consider to be the more musical - as determined by a struc-
tured sequence of notes. Please bear in mind that some phrases in a pair may BOTH be musical or
unmusical. Indicate which of the tonal phrases in each pair you think are more musical by selecting

the appropriate answer.

1. FIRST was MusicaL D 2.

SECOND was musicaL D
BOTH were musicaL [:l
MNOMNE wWERE MUSICAL D

4. FIRST was musicar| |
SECOND was MmusicaL |:|
BOTH weRE musicaL |:|
NONE weRE MusicAL |:|

7. FIRST was musicaL |:|
SECOND was musicaL |:|
BOTH weRE musicaL |:|
NOMNE wWERE MusICAL |:|

10, FIRST was musicac []

1.

FIRST was musicaL |:|
SECOND was musicaL |:|
BOTH were musicaL |:|
NONE wEere MusICAL |:|

FIRST was musicaL |:|
SECOND was musicaL |:|
BOTH were musicaL |:|
NONE were musicaL |:|

FIRST was musicaL |:|
SECOND was musicaL |:|
BOTH were musicaL |:|
NONE wEere MusICAL |:|

FIRST was musicaL[ |

3. FIRST was musicaL |:|
SECOND was musicaL |:|
BOTH weRe musicaL |:|
NONMNE wWERE MUSICAL |:|

6.  FIRST wasmusicaL| |
SECOND was musicaL |:|
BOTH were musicaL |:|
NONE weRE musicAL |:|

9. FIRST was musicaL |:|
SECOND was musicaL |:|
BOTH were musicaL |:|
NOME wWEeERE MUSICAL |:|

12. FIRST was musicac []

SECOND was musicaL |:| SECOND was musicaL |:| SECOND was musicaL |:|
BOTH weRre musicaL |:| BOTH were musicaL |:| BOTH were musicaL |:|
NONE weRre musicaL |:| NONE were musicaL |:| NONE weRe musicaL |:|
TO TAL.‘ @
-
=
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APPENDIX H: MUSIC PERCEPTION TEST MANUAL



MUSIC PERCEPTION TEST: USER GUIDE
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1. BACKGROUND TO THE TEST

Aim: This test was compiled with the purpose of obtaining objective information regarding

hearing aid users’ perception of music.

Rationale: The ability to enjoy music is often adversely affected by a hearing loss (Glista &
McDermott, 2008:2) and the majority of people wearing hearing instruments complain of the
reduced sound quality of music heard through their personal amplification devices (Chasin &
Russo, 2004:35). This may be due to the fact that most hearing instruments are designed with
the focus on hearing speech sounds and not music, which is often problematic as there are

several differences between speech and music.

More and more people with hearing problems are expressing an equal need for their hearing
instruments to be fitted optimally for listening to music (Chasin, 2004:10). The escalating
interest in musical perception accuracy and enjoyment is also reflected in publications of a
variety of investigations utilizing different experiments to assess performance on musical
tasks (Fujita & Ito, 1999; Gfeller et al., 2005, 2002, 1997 & 1991; Looi et al., 2008;
Nimmons et al., 2008). Most of these studies were however done on cochlear implantees and
not hearing aid users. To complicate matters there is no standard test of music perception and
different musical styles thrive in striking different acoustical environments (Wessel et al.,
2007:1). A further limitation to the choice of measures to access musical skills that are
currently available is that most music tests are designed to examine the skills of individuals
undergoing formal musical training (Don et al., 1999:158). The aforementioned information
highlights the need for a clinically relevant measure of musical recognition and performance
by hearing aid users in order to improve the quality of life of these people as well as the

services delivered to them.

Conclusion: Not only is the technology for music input still in its infancy, but the research
and clinical knowledge of what music lovers need to hear is also still in its early stages of
understanding (Chasin & Russo, 2004:35) and clearly, more research is required in this area.
This test was designed to address the abovementioned and included different aspects of music

perception including rhythm, timbre, pitch and melody.



2. REQUIREMENTS AND SETUP

Requirements

The test is available on CD and therefore you need a CD player for presentation. The CD
player has to be connected to a two channel clinical audiometer as it is presented through
the audiometer to the participant sitting inside the soundproof room. The soundproof room
should therefore be equipped with speakers as the test is presented in free field inside the

soundproof room.

Furthermore a copy of the Music Perception Test’s answer sheet and a pen/pencil should be

provided to the participant as all answers are written directly on the answer sheet.

Setup

Ensure before hand that the CD player and speakers are in good working order to avoid any
difficulties during the test procedures and to avoid distortion. Connect the CD player to the
audiometer with the cords provided from the CD player manufacturers. The chords from the

CD player should be connected to the audiometer in the following manner:

e The chord from the CD player with only one fitting should be entered into the audiometer at
the opening marked “1761-9621 (5VDC.2A)”.

e The other chord from the CD player consists of two fittings (red and white). The red fittings
should be entered into the audiometer at the opening marked “A” and the white fitting just

next to it, at the opening marked “B”.

The participant should be seated inside the soundproof room, facing the speaker at 45 degrees,

at a distance of approximately one meter.



3. RUNNING THE TEST

To present the Music Perception Test through the audiometer, the following settings should

be selected on the audiometer:

Channel 1 Channel 2
Speaker Speaker
External A External B
Right Left
Interrupt on Interrupt on
75 dB 75 dB

After the above mentioned settings were selected, the test administer should press “play” on
the CD player to start the test. No further selections on the CD player are necessary as the
different sub-tests continuously follow on to one another.

It is suggested that a presentation level of 75 dB is selected for the presentation of the test and
that hearing aid users are permitted to adjust the volume on their hearing aids for maximum

comfort.

The participant will have an answer sheet with a set of written instructions for each test
section. All instructions are also presented via the speakers before the onset of each test. A
written response from the participant is required for each stimulus in the test. Every test

includes two practice items which precede the actual test items.



4. THE SPECIFIC SUB-TESTS

Section A - Rhythm

Test 1 — Rhythm identification

In this test the participant is presented with a series of pulse tones, of which two in the series
will sound closer together than the rest. After hearing each series of pulse tones, the
participant must indicate which graphical representation he/she just heard. There are five in
total. The participant indicates his/her answer by selecting which one of the five visual
representations on the answer sheet corresponded to the rhythmic pattern they heard. A total

of ten items were included in this sub-test.

The following figure is for the visual presentation of the short inter-pulse interval at position

four as used in item five:

Test 2 — Rhythm discrimination

In this test the participant will be presented with ten pairs of short melodic patterns. After
listening to each pair in turn, the participant must indicate whether the rhythm of the patterns
IS the same, or different. The participant indicate his/her answer by selecting either “YES” if

they are the same, or “NO” if they are different.



The example below is to indicate that the pairs of rhythms are the same, as presented in item

one.

YES
NO

Test 3 — Rhythm recognition

In this test, the participant will be presented with ten melodies which are rhythmically
structured as either a WALTZ or a MARCH. After listening to each in turn, the participant
must indicate which of the two rhythmical structures he/she just heard. The answer is
indicated by selecting either “WALTZ” or “MARCH”.

The example below is to indicate that the rhythmical structure was that of a march, as

presented in item five.

WALTZ
MARCH

Test 4 — Sensing rhythm

In this test, the participant will be presented with ten pairs of melodic sequences. In each pair,
either the FIRST or the SECOND melody may be played out of time and will therefore, not
be musically rhythmical. The participant should indicate which melodic sequence is played
rhythmically in time by selecting “FIRST”, “SECOND” or “BOTH”.

The example below is to indicate that BOTH melodic sequences were played in time, as

presented in item seven.

FIRST
SECOND
BOTH [l




Section B - Timbre

Test 5 — Timbre identification (Single instruments)

Participants are asked to indicate which of the musical instruments represented by graphical
representations are familiar to them before the onset of the test. They are then presented with
sixteen musical phrases, played by each of the eight instruments demonstrated and are asked
to indicate which instrument played which phrase by writing the name of the instrument in the

space provided.

The example below is to indicate that the participant was familiar with a cello and wrote it’s

name on the answer sheet as presented in item ten.

CELLO

Test 5 — Timbre identification (Multiple instruments)

In this test, participants are presented with the same sixteen musical phrases heard in the
previous test. The phrases, however, will be played as an ensemble — more than one
instrument playing at the same time. The participant is required to indicate which instruments

he/she hears in each collection by writing down their respective names in the space provided.



The example below is to indicate that the following three instruments played together during

item seven:

CELLO/PIANO/TROMBONE

Test 6 — The identification of the number of instruments
In this test, participants are presented with five different instruments. A Cello, a Piccolo flute,
a Snare drum, a Xylophone and a trumpet. They are required to indicate the number of

instruments they can hear playing together by writing down the number in the space provided.

The example below is to indicate that four instruments played together as presented in item

one:

Section C - Pitch

Test 7 — Pitch identification

In this test participants will be presented with ten pairs of musical notes. After listening to
each pair in turn, they must indicate whether the second note is higher or lower in tone than
the first. The answer is indicated by selecting either “HIGH” or “LOW”.

The example below is to indicate that the second note was higher in tone than the first, as

presented in item nine:




Test 8 — Pitch discrimination

In this test participants will be presented with ten pairs of short melodic sequences. After
listening to each pair in turn, they must indicate whether the melodic sequences are the same,
or different. The answer is indicated by selecting “YES” if they are the same, or “NO” if they

are different.

The example below is to indicate that the pair of melodic sequences were different, as

presented in item Six:

YES
NO

Section D - Melody

Test 9 — Musicality

In this test participants are presented with ten pairs of tonal phrases played on the piano.
They must indicate which phrase in each pair they consider to be the more musical or pleasant
to listen to — as determined by a structured sequence of notes. Some phrases in a pair may
BOTH be musical or unmusical. The answer to which of the tonal phrases in each pair are

more musical is indicated by selecting the appropriate answer on the answer sheet.

The example below is to indicate that the first musical phrase were musical, as presented in

item one:

FIRST wAs MUSICAL I:l
SECOND was MmusicAL
BOTH WERE MUSICAL

NONE WERE MUSICAL




Test 10 — Melody identification

Participants are presented with an alphabetical list of ten well-known melodies and are asked
to indicate next to the title of each melody whether they are familiar with it. If they are not
familiar with it, they are instructed to leave the applicable space blank. They are then
presented with various melodies from the above-mentioned list and asked to indicate the name
of the melody that is playing when they hear it by writing down the corresponding number.
Any particular melody can be played more than once and it’s rhythmical structure may be
changed. If participants need more time to consider their choice, they should indicate this to

the examiner by raising a hand.

The example below is to indicate that the participant was familiar with the melody, “Jingle

bells”, and wrote the corresponding number on the answer sheet as presented in item eight.

o [ Jingle Belis

Melody Number 3

Test 11 — Music in noise: Song identification

Participants will see an alphabetical list of twenty well-known songs of which all have been
used in popular films. They are required to go through the list and indicate next to the title of
each song or film whether they are familiar with it. If they are not familiar with it, they are
instructed to leave the applicable space blank. Participants are then presented with a portion
of various songs from the list that will be played in a simulated noisy environment — that of a
motor car driving in traffic. They should indicate which song they hear playing or the movie

it’s from, by writing down the corresponding number in the space provided.

10



The example below is to indicate that the participant was familiar with the song, “Leaving on

a jet plane”, and wrote the corresponding number on the answer sheet as presented in item

nine.

I:l Leaving On A Jet Plane
from “Armageddon”

Melody Number

11

11



5. CD TRACKS

The test consists of 14 tracks and takes in total 57.17 minutes to complete.

Track 1
Track 2
Track 3
Track 4
Track 5
Track 6
Track 7
Track 8
Track 9
Track 10
Track 11
Track 12
Track 13
Track 14

Introduction 1.19
Test 1: Rhythm identification 2.42
Test 2: Rhythm discrimination 4.09
Test 3: Rhythm recognition 3.15
Test 4: Sensing rhythm 4.24
Test 5: Timbre identification (Single instruments)  5.19
Test 5: Timbre identification (Multiple instruments) 5.39
Test 6: Identification of number of instruments 5.10
Test 7: Pitch identification 2.39
Test 8: Pitch discrimination 4.00
Test 9: Musicality 451
Test 10: Melody identification 5.58
Test 11: Music in noise: Song identification 7.26
End 0.19

12



APPENDIX I: MUSIC PERCEPTION TEST PEER
REVIEW EVALUATION SHEET



MUSIC PERCEPTION TEST EVALUATION SHEET

Please read the following questions carefully and answer them by encircling the applicable answer.
Should you wish to add any comments, space has been provided at the end of the evaluation sheet.

Please do not leave any question unanswered.

1. Do you feel that the test appears to measure music perception based on its appearance (in other

words, does it look like a music perception test)?

Yes 5 4 3 2 1 No

2. Inyour opinion, does the test represent a complete assessment of music perception and include the

assessment of a whole spectrum of musical skills?

Yes 5 4 3 2 1 No

3. Are you satisfied that the stimuli included in the test, is suitable for the assessment of music

perception in hearing aid users?

Yes 5 4 3 2 1 No

4. In your opinion, do the included stimuli have various levels of difficulty and therefore are not too

easy or too difficult?

Yes 5 4 3 2 1 No

5. Do you feel that the instructions are clear and precise and therefore enable examinees to

understand what is expected of them?

Yes 5 4 3 2 1 No

6. Are you satisfied that the language used in the test is unbiased?

Yes 5 4 3 2 1 No

7. Inyour opinion, is the test logically organized?

Yes 5 4 3 2 1 No

8. Do you feel that sufficient time is provided to answer questions?

Yes 5 4 3 2 1 No




9. Are you satisfied that the test recording is of a high quality?
No

Yes 5

10. Do you feel that the test and test items are appropriate for the South African context and does not
consist of culturally biased items, phrases or situations that might be offensive to some

individuals?
No

Yes

Please state any additional comments you may have regarding the test.




APPENDIX J: QUESTIONNAIRE 1



THE INFLUENCE OF NON-LINEAR FREQUENCY COMPRESSION ON MUSIC
PERCEPTION

QUESTIONNAIRE 1: BACKGROUND INFORMATION For office use only

(vi [ [ 1
Respondent number

| V2 4

Pt Date of birth

Please read the following questions carefully and answer them by placing a written response in the
space provided or tick in the appropriate column/columns. Should you wish to add any comments, space
has been provided at the end of the questionnaire. Please do not leave any question unanswered.

1. For approximately how many years did you receive musical training (instrument and/or voice
lessons)?

vi [T Ju

2. Please specify the musical instruments that you are currently playing, or have played before:

V4 14
V5 17

3. Do you currently sing, or have you ever sung, in a choir or on social/professional gatherings?

YES [ ] NO [ ] ve [ ] 20

4. Please specify your highest musical qualification:

vio [ ]2

5. Do you consider yourself to be a person with musical talent or musical sense?

YES [ ] NO [ ] ve [ ] 25
6. Do other people consider you to be a person with musical talent or musical sense?

YES [ ] NO [ ] vo [ ] 27

7. Please specify the relationship to you of any persons in your immediate family with an extraordinary
musical talent?

V10 29
V11 32
8. What role does music play in your life? Please circle the applicable answer.
Abigrole 5 4 3 2 1 Does V12 35
not
play a

role




9. How often do you listen to music? Please circle the applicable answer.

A lot 5

4 3 2 1

10. How many hours do you usually listen to music on a work day?

11. How many hours do you usually listen to music on a day that you are not working (for

example over weekends)?

12. In which situations do you listen to music? Please tick all the applicable answers.

Over the television
On the computer
At social events

At formal music events

On the radio in the car

Hi-Fi/lpod/MP3

13. Which musical genre(s) do you listen to?

Classical music
Pop music
Rock music

Folk/Country music

Ballad singing

14. Do you feel that your enjoyment of music has decreased since you started experiencing

hearing problems?

YES [ ]

Opera/Operetta

Choir music

Jazz/Blues

Music to dance to

NO [ ]

15. Do you usually remove your hearing aid when you listen to music?

YES [ ]

16. What do you find most annoying when you listen to music with your hearing aid?

NO [ ]

17. Please state any additional comments you may have regarding this subject.

PLEASE READ THROUGH THE QUESTIONNAIRE TO ENSURE THAT ALL THE

V13

V14

V15

V16
V18
V20

V22
V24
V26
V28
V30

V31

V32

V33
V34

V35
V36

[ |37
[T Jso

T

45

49

53

57

61

65

69

73

[] 75

[ ] 77

79

82

85

88

QUESTIONS WERE ANSWERED.

THANK YOU FOR YOUR CO-OPERATION



APPENDIX K: QUESTIONNAIRE 2



THE INFLUENCE OF NON-LINEAR FREQUENCY COMPRESSION ON MUSIC

PERCEPTION
QUESTIONNAIRE 2: IMPRESSION OF MUSIC PERCEPTION For office use only
(vi [ | |1
Respondent number
v | | 4

Compression on/off
Please read the following questions carefully and answer them by placing a written response in the space
provided or tick in the appropriate column/columns. Should you wish to add any comments, space has
been provided at the end of the questionnaire. Please do not leave any question unanswered.

The following questions are regarding your musical experience with the hearing aids as used
during the last four weeks.

1. To which musical genre do you listen to mostly (your favorite musical genre)?

Classical music Opera/Operetta V3 6
Pop music Choir music V5 10
Rock music Jazz/Blues V7 14
Folk/Country music Music to dance to V9 18
Ballad singing Vil 22

2. How does listening to your favorite musical genre generally sound with the hearing aid?
Please circle the applicable answer.

2.1 Loudness: The music is sufficiently loud, as opposed to soft or faint.

Loud 5 4 3 2 1 Soft viz [ |24

2.2 Fullness: The music is full, as opposed to thin.

Full 5 4 3 2 1 Thin viz [ |26

2.3 Crispness: The music is clear and distinct, as opposed to blurred and diffuse.

Crisp/ 5 4 3 2 1 Blurred V14 28
Clear

2.4 Naturalness: The music seems to be as if there is no hearing aid, and the music
seems as “I remember it”.

Natural 5 4 3 2 1 Unnatural vis [ |30

2.5 Overall fidelity: The dynamics and range of the music is not constrained or narrow.

Dynamic 5 4 3 2 1  Constrained V16 32
Narrow

2.6 Pleasantness: A feeling of enjoyment or satisfaction, as opposed to annoying or irritating.

Pleasant 5 4 3 2 1 Unpleasant V17 [ ]34

2.7 Tinniness: Hearing the quality of tin or metal, a sense of a cheap, low quality sound.

Lesstinny 5 4 3 2 1 More tinny V18 [ ]36



2.8 Reverberant: The persistence of sound after the original sound is removed, a series of echoes.

Un- 5 4 3 2 1  Echoeing V19

reverberant

3. If you listen to music, which elements can you hear? Please tick all the applicable answers.

Pleasant tones, but no melody Melody V20
Only unpleasant sounds Lyrics V22
Rhythm V24

. Can you distinguish between high and low notes?

YES [ ] NO [ ] vs [ ]
. Can you detect different musical instruments in a musical piece?
YES [ ] NO [ ] V26 [ ]
. Can you discriminate the lyrics (words) in a song?
YES [ ] NO [ ] ver [ ]
. What did you find most annoying when you listened to music with the hearing aid?
V28
V29
. Please state any additional comments you may have regarding this subject. If you
require the results of this study, please indicate it here.
V30
V31
. Do you require the results of this study?
YES [ ] NO [ ] va2 [ ]

PLEASE READ THROUGH THE QUESTIONNAIRE TO ENSURE THAT ALL THE
QUESTIONS WERE ANSWERED.

THANK YOU FOR YOUR CO-OPERATION

38

40
44
48

52

54

56
59

62
65

68
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