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a dummy's guide to psychoacoustical experiment
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S DFHME / Audio Evaluation Methods
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ZF{fli / Physical
=/ SPL

AR N7

spectral distribution

/_
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IBRY G / physiological

— VAL / heart beat rate
- MEEFHE &

blood sugar consumption
level, etc.

T
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B / Psychological

EEHIE

direct measurement
A 52 R

evaluation experiment
T7I)VHIE
predictive models
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Ml RERBI DIESREIE / to note before experiment
o HREOYIEAE > To0RERESATNDILLEDN?

do physical measurements give enough information?
o EEFTANTESHE  FHEIEHDIEEDM?
Is there a way to directly measure i1t?

o MRETEESTHUETIVZHDILEDOMN?

Is there a suitable predictive model?
« BAOMNHIDIWZ EIFFHEERNSBOoNDILEOM?

can information | need obtained from listening tests?

s R - B E -2 LD,

-
FEFHMSESR (L / Subjective evaluation tests

» =i / takes money

« FFEDIDDND / takes time

« BRHZEET D / takes effort

c PHOHBEULTETIEW / no repeats

- BARIBHRIFESNSIRIALH LRV / no guarantee of good data

OJRE/RER D ETEHMER KL DEIX MDA EZRAWVWANL

Use lower cost ways whenever possible!

.
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F & / summary
+ RERERERIETP SRV

don't do experiments that's unnecessary

- SEXHN. EREE, THETETIL. B GEZFA
much can be learned from literatures, standards,
predictive models, and your ears.
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1. EWHSDD DD / are they different?

2. EDESDH / different in what aspect?
3. EDLKBWVEDDD / how much different?

ntion, 2009 Tokyo.
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ZEWDH S E S DD SHERE

experiment to check if the two are different
 COoA=Xx?

o T DRSS two stimuli are presented
— 12D8=A. 22H=X / first A, second X
— AEXDZFELWHE DD Zyes/noCTEIET S
Answer whether A and X are identical
» FER I /INAM 7R (HIBFRERIEZEDRD) bias
—vesEZBEZPITWVWAL nnEBEZPLPIT VWAL NS

tendency to answer yes or no
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BWD DD ESHZiEHHSEER (ABXIE)

experiment to check if the two are different

— > X = A or B:

stical Experiments' by MARUIﬁushi.
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« = DDRFEMNREIEIND
— 1D=A. 2D0H=B, 3DH=AEBDOEESH

Three stimuli are presented:
First A, second B, third either A or B

— XNAEBDEES ERUIMZELEET S

Asked to answer which stimulus X was (A or B?)

=R sl IR

Three-interval Two-alternative Forced Choice (312AFC)
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Bl : EREmBEREZTLEA
o« J—TwPJ1&E2TRBEILENIEET 712D

— ABXDHAEDLEIF4ED ([EFRZERE)

e 121, 122, 211, 212

O ABXHE D £ 9,
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312AFCD 7 1friE / analysis

o EITHOD S BHEWDIEREE > fehy DHEVLD D
MODPIIICERLTNS

e 51K TIEESHITEATTLSIEERIZ50%

—50%ZEENIFEE-Tes, oD EUEEWNCE
BEZF-> TREWLWDH?

— 60%TCTlE? 80%TTIlE?

[ —I845% (binomial distribution) Z{ES }




—JB%3% / binomial distribution (in Excel)
=BINOMDIST(AIh%, F1TEIZ, B, BB R)
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1. WD DB D / are they different?

2. ESESDH / different in what aspect?

3. EDOLKBWVEDDD / how much different?
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StBA(XBAE CH D &

clear explanation of the scale

— R D E DI

* )

RE

HME

W9 W & (fl:— I

GUIDIZE

easy to use the scale (esp. when GUI)

.« RIAZ

Xl TCEBKDGR]

have to be able to distinguis

e

1=8
>

N between stimull

- RADZEC 2B TS SR

descriptors that can tell the difference

— TR EERE / enough resolution

=
,ﬁ\-g-% & / to note when creating a scale

._E

ICDOWTHIrZE RSO 5NT L\%i)\/\i)\é

be able to know what aspects of the sound to listen for

stical Experiments' by MA
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BEEHMEEDH] / example
« = DIE (LIK—KU— - T VUy REZSEIC)

Method of Triads (inspired by Repertory Grid Technique) |
- BRSNS o0RBOENSHEETRER DS
Pick the "odd one" out o

e FEEINDIEBRHZEEZHT
and describe why 1t's odd

s MO ODHBRZEZTHT
then describe commonality
between the rest

- INZINTORBEASTOETITD
« 10RIE7R S ,C,=12048

O
@
@

for all possible triads (120 triads for 10 stimuli). %:E
. BONTHEBNREOTHEBZZENEN
Obtained words are most likely to be the end point:

descriptors of a scale.
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IMEEERD T E

1. WD DB D / are they different?
2. EDESDH / different in what aspect?

3. EDLK 5LVES DD / how much different?
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Bl : EREmBEREZTLEA

« WHOI—T VI THSLENLEZ 7 71D, REEHUNT
EDL 5 L\n%’f’ib\,gis TWBHEER

— ITU-R BS.1534ICEE&E S NTcMUSHRAZEDZS (TH)
(MUItiple Stimuli with Hidden Reference and Anchors)
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Bl : EREmBEREZTLEA

e O—TwP1E2THRBILENIEET 712D

- RESREEEBELET, CO5VMENESTHED
L0058 A CEHm LT T & Lo SO,

100 —— =y P2
Excellent 98 40
92 16
. 80 60
Good No.1l No.2
| ° ° 90 50
. © © 75 65
‘air
e 90 70
75 85
Poor
| 54 28
Bad 79 75
1 82 80
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« “ODDYHEDEMN., ZDDFNEDLK S5LED
MMCERLTWS

— E=HVE

L <SNIC KD HDTIFZRD > Te M HEFRDINE

—FEHEES VDERITTHGLS, DBOXRKESIHEREL
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|

tIRE (t-test) Z{ES }




tiR7E / t-test

datal

=TTEST(F— ¥ &1, 7— ¥ &H2,

o ZDODT—Y DWIEICHEET
HIREEN D ZHANS
Test If there Is a statistical
difference between two

samples

— E—RNEBREICIHU TER (K
] KNBERZFANRS /T
Hl - ZEEZFAND)
mode should be selected
according to the needs

— DEDOFEL WD E SDISFIRTE
THERSNZ
Use F-test for testing variance
equality

data2 mode type
£— R} [1E58)
E—K S

1 - FAIRE
2 - RIRE

mode
1 — one-tail
2 — two-tails

1 - IS D 8 HIEAR
2 - DEDELWER
3-DHOERLRS EZER

=T

«

ts'b

Copyright 2009 AES Japan Section & MARUI Atsushi. ZEr#z R - dndk - %

type
1 — paired samples-
2 — equal variance
3 — unequal varianc

perimen

.
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{E¥XME / confidence interval

- EREXHEIFEFEEZS5Z 5N
BERTEDIENTES

- ERELTIFBND L EDLND
— TRFPI9(395% DIEER TIEFERXE
DHICH D) CRBHRNERS

Dependent variable

I I I T T T T I I T T I I I T I
Independent experiments




{S¥XME / confidence intervals

» EREXEZR TRET 24F

— Cumming & Finch “Inference by

Eye” (2005)
. HPT

— BSNERBEXBDELD HY
ERSH KFp=.05

— 5% EEXBENELSTITNIX

o KZp=.01

Sy =

Dependent variable

4 proportion L
overlap=.5

1T

. p=.05

G1 G2

proportion
overlap=0

p=.01

G1

Rule 4
95% Cls

- 025
T .01

- .001

G2



BWH D50 ZBRTHIET 5757F / inference by eyes

BRAmEESEROHITIE., ERXENER ST

WEWD T, BLZFp=01THRANEEENH S

DTIE. &E&ZEZAENS

In our example, graph readings
tell us that there may be a
statistically significant
difference with p=.01 level

HLETHELTLEDT,
=E5R/AE tREZITD

further t-test 1s recommended
once you get a nice looking result
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x &
ABEREERIEP SR

don't do experiments that's unnecessary
- SEXEN. F=HREE, FHETIL. B REZF

much can be learned from literatures, standards, predlctlve
models, and your ears.

o EERDMI (—BI) / an example of experimental flow

L\7f)\‘/\75\%>75\1é are they different?
—SABX;EE ZIED T ZIBIT / ABX and binomial distribution

— EDESDOD édlfferent in what aspect?
— ZHUEZ R / method of triads

— EDOLKSWVEDDD / how much different?
—FERE é:td‘ﬁm (B L IF EFEXE)
rating and t-test (and/or confidence interval)
« BERAVHRBEUVCVWARICK > TEREFE - D173
R IEERA

[

AES 14th Regional Convention, 2009 Tokyo.
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