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The Study of Affective and Rhythm Cognition of Musical Rhythm Complexity

student : Chi-Fang Chu Advisors : Chih-Fang Huang

Wei-Hua Chieng

Master Program of Sound and Music Innovative Technologies

National Chiao Tung University

ABSTRACT

This study discusses the mathematical methods of the musical rhythm complexity, and
the correlation with'the music emations and rhythm features. We use five mathematical
methods to analyze musical data, and conduct a musical experiment:to find the better methods
that approach the human perception.cAccording-to the-experimental result, the methods
using the weights of the.metrical hierarchy are still close to'the human perception. The
method of rhythm complexity, Autocorrelation-based measure, is not better than Metrical
Complexity, WNBD, Fitch and Rosenfeld and LHL. The other experimental result includes
the condition that, when the rhythm complexity increases, the arousal increases; the rhythm
complexity increases, the rhythm variety, regularity, firm increase, and rhythm outstanding
decreases. These are the emotion and rhythm features phenomenon of rhythm complexity, and
the phenomenon can be the conception of rhythm complexity. The musical experiment of this
study takes rhythm syncopation as the independent variables, and the music stimulus which
can be divided into two patterns. The anterior and posterior melody is the same, but rhythm is
different. We observe the affected event and the caused phenomenon when music rhythm is
changed, with discussing musical rhythm complexity is this study’s main point.

Key Word : rhythm complexity, affective, metrical hierarchy, perception
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%ﬁT*mp"“%’TF?uﬁﬁﬁuﬁ“%%ﬁmw%”°W%“ EySER
N R A g AL T sk L happy ~ excited ~ angry ~sad ~ depressed ~ dreamy -
'&\7@7’;%74]— ,K%"] . - ;&ﬁ*ﬂ%}é_’\{ A ]ﬁ?clrl\’l‘ ’ :’Tﬁ'flwﬂﬁl “miﬁmg—@?#jfgi’?}:ﬂ’gg

F 5 M % gy it S e Rl A

Nety A Glive.
N .
Excited P
e
An appy | o
g X
a 3|02 y
4 1 1
t‘ ) Dream :
1 Sad 617 y ;
"_-' 4
-
e
Depressed €

Very Passive
Bl 7 = A% URI22]



201 & % U R 24 ]22]

Octant

2DES Octant Rules

Mode Major(19), Tempo Fast(16), Harmony Simple(8), Loudness Loud(7),
Avrticulation Staccato(5), Pitch High(3), Rhythm Flowing(3), Pitch Range High(2),
Pitch Variation Large(2), Pitch Contour Up(2), Note Onset Rapid(2), Rhythm
Smooth(2), Rhythm Activity(2), Loudness Medium(1), Loudness Soft(1), Loudness
Variation Small(1), Loudness Variation Rapid(1), Loudness Variation Few(1), Pitch
Low(1), Pitch Range Low(1), Pitch Contour Down(1), Timbre Few(1), Rhythm
Rough(1)

Tempo Fast(20), Loudness Loud(10), Mode Major(8), Pitch High(4), Pitch
Variation Large(4), Harmony Simple(4), Note Onset Rapid(4), Pitch Range
High(3), Pitch Contour Up(3), Articulation Staccato(3), Articulation non-legato(2),
Harmony Complex(2), Rhythm Flowing(2), Rhythm Activity(2), Rhythm
Smooth(2), Loudness Variation Small(1), LoudnessVariation Few(1), Loudness
Variation Rapid(1), Pitch Low(1), Pitch Range Low(1), Pitch Variation Small(1),
Pitch Contour Down(1), Timbre Few(1), Timbre Many(1), Tempo Slow(1), Vibrato
fast(1), Rhythm Complex(1), Rhythm Firm(1), Metre Triple(1), Tonality
Tonal(1)

Mode Minor(14), Loudness Loud(9), Tempo Fast(9), Harmony Complex(8), Note
Onset Rapid(5),/Pitch Contour Up(5), Pitch"High(4), Pitch Range High(3), Pitch
Variation Large(3), Loudness Soft(2), Rhythm Complex(2), Loudness Variation
Large(2), »~Timbre Sharp(2),-Articulation Non-legato(2); Pitch Variation Small(2),
Avrticulation Staccato(2);-Note Onset Slow(2), Timbre = Many(1), Vibrato Fast(1),
Rhythm'Rough(1), Metre Triple(1), Tonality Tonal(1), Tonality Atonal(1),
Tonality Chromatic(1), Loudness Variation Rapid(1), Pitch Low(1)

Mode Minor(12), Harmony Complex(6), Articulation Legato(3), Pitch Variation
Small(3), Tempo Fast(3), Loudness Loud(2), Loudness Soft(2), Loudness
Variation Large(2), Note Onset Rapid(2), Note Onset Sharp(2), Note Onset
Slow(2), Timbre Sharp(2), Loudness Variation Rapid(1), Pitch High(1), Pitch
Low(1), RPitch' Range High(1), Pitch Variation-Large(1), Pitch Contour Up(1), Pitch
Contour Down(1), Timbre Many(1), Harmony Melodic(1), Tempo Slow(1),
Avrticulation‘Staccato(1), Rhythm Complex(1), Tonality Atonal(1), Tonality
Chromatic(1)

Tempo Slow(15), Articulation-L.egato(6), Made Minor(7), Harmony Complex(7),
Loudness Soft(3), Harmony Simple(3), PitchLow(3), Note Onset Slow(3), Pitch
Range Low(2), Pitch Contour Down(2), Rhythm Firm(2), Loudness Loud(1),
Loudness Variation Small(1), Loudness Variation Few(1), Pitch Variation Small(1),
Pitch Contour Up(1), Mode Major(1), Timbre Few(1), Timbre Soft(1), Harmony
Melodic(1), Note Onset Rapid(1), Vibrato Deep(1), Rhythm Smooth(1), Tonality
Chromatic(1)

Loudness Soft(5), Tempo Slow(5), Pitch Variation Small(3), Articulation
Legato(3), Note Onset Slow(3), Pitch Low(3), Pitch Range Low(2), Loudness
Variation Rapid(1), Pitch High(1), Pitch Contour Down(1), Mode Minor(1), Timbre
Few(1), Harmony Complex(1), Vibrato Deep(1), Metre Duple(1), Tonality Tonal(1)

Tempo Slow(10), Loudness Soft(9), Articulation Legato(5), Note Onset Slow(3),
Pitch Low(2), Pitch Range Low(2), Pitch Variation Small(2), Timbre Soft(2),
Harmony Simple(2), Mode Minor(1), Loudness Variation Rapid(1), Loudness
Variation Few(1), Pitch High(1), Note Onset Rapid(1), Vibrato Intense(1), Rhythm
Smooth(1), Rhythm Flowing(1), Rhythm Firm(1),Metre Duple(1)

Mode Major(12), Harmony Simple(5), Tempo Slow(3), Articulation Staccato(3),
Loudness Soft(2), Pitch Contour Up(2), Loudness Variation Few(1), Pitch
High(2), Pitch Range High(1), Pitch Range Low(1), Pitch Low(1), Mode Minor(1),
Timbre Soft(1), Vibrato Intense(1), Rhythm Smooth(1), Rhythm Flowing(1),
Tonality Tonal(1)
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@ Sandrine Vieillard, Isabelle Peretz, Nathalie Gosselin{=Ste"phanie Khalfa £-2008 :77:#;
< #2[23] > & * Sequencer Plus Gold#2 ;% il 11 w sf -5 end 2> & - #g 4] eng #5 135
AT Bl B P E SR g SR E IR R 2N Sl
FSETH S EPRERR > » WAL B F LR RA ] 2 E3R

AR aREL o

FHEFFRLFEE B B LT HR HOL N A T E I8 HRD
=4
P

IR ?:ﬁéf*éﬁﬁﬁi*:“% oA CBRAEZ M ETETE 0 FIPE AR
& EpE o § A R X (perception) kiRET S & a4 0 @ 2L % gL E R o flaura-Lee
Balkwill22z William Forde Thompson #1999 &%= % ¢ [24] » A & 4| * 7 f&§ # @ik &
F OB AR A 4T o T B 2 AR GEE & (tempo) ~ & % 4F 32 & (rhythmic complexity)
£ 247 #2 & (melodic complexity) ~ &% # [#l(pitch range) ~ 4 - @ i * Hindustani Ragas
A G w A B LE #(Joy) - it (Sadness) s 4§ (Anger) ~ T ## (Peace) - @ F % %
FEREFAFRRAZE S pE - TF 7 EE MR -

& Patrick Gomez{=Brigitta Danuser 2007 s/ = > @ * & Lo & F 2P R A R
'ﬁ BRT d FRETE 2 i 7 A i A diege LA 74 b 1= & aa(outstanding) 7
Tk en(vague)[25] - @ fGabrielsson Lindstrom#=E 2 # = 4 4 &% % cndd B 12 4o ¢
Regular/Smooth ~ Irregular/Roughs Complex ~ Varied ~ Firm~ Flowing/Fluent - Regular/Smooth
AEFARE XN AL ERE0 BEo T E SO £ iregular/Roughena & § 4% k£ 48
Firmu Ak * KA EEEE ~ B fc~ 7 4 30 % > Flowing/Fluent
FAL® KA REa 8] oh s L 3Eahy 2[26] -

3
mly
\*ﬁ

o

Regularidp & % £.F & A2 F ~ G ¥ NIR[27] > FenEFH T £ RE R
4 (isochronous)[28] - Firm{rFlowing * &% + § 4p & s & [29] Aﬁ e EEEAL

WE T 18 jiﬁ FF%- Eﬁ’kﬁ d o~ A F R

# Anders Friberg#2 Anton Hedblad #2011 7, < [30] » ﬁ%l NEFFILET R BT BT

B 3 GE R f R TR R e~ Hhg R (TR R hﬂiaa] Mg & oo @ {5 Pk
iy ey 3 RRFLR DN RL g B RELT R E g B Y MY E G
P @RS £ A7 f R (rthythm complexity) (£ 5 & % ch# 38 2 — > & R B H =L
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% iF97 & (rthythm clarity) » & A~ 45 % 1 %8 & chdp B 2 -

Peter E. Keller#z Emery Schubert 201174 % [13] » 7 iR RIF B FL 7 A 87 b %
BN BN H S FENE - RR AR NEFRERLPFR LSRR DLE 0 X
@%%ﬁ?ﬁ%%gw%%&%wwa %dm%wﬂﬁﬁ ﬁ@a%wﬁﬁoaéﬁ
ST Y %S

il ik ig;ﬂ%ﬁ%ﬁThﬁ@%ﬁ%&%’ﬂ%?ﬁﬂ“@f%ﬁﬁ%,@
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3.1 SEARRTE
3.1.1  Metrical Complexity

i H - B d G. T.Toussaint £.2002# # 1[31] ~ 1 * & % 335 41F% & (metrical
hierarchy) -+ & & Z g2 B o3 2[11] R AL x| S p g [ HE x> A4 | &p
EBE Y OEE A RS LR P hinl B3R E o a € o2 1345 F. Lerdahl fr
R.Jackendoff &% @ #r3k 3| e 2 L x 4] Flot > £ £ ¥ Ledlddp s & 0 ¢RI R
HEEFHEAL T R EE A o

Ho BEATS L B P e e LR SR R B S s (level)
£ RELg L @ P E PR LR8N o S BB OF b A - B
s FRiS > Bl - BH s BREE D BELILA BE - BEE > RS ElEe B
Hirde- BRE -FJp N BHE e BREE L2 BHE 2400- BRE o Flpt ] &
BB LEE R ORE o TR0 Al R L R S s Xl o T
B70 %z Aehinl 241208 % 4 2526510~ 14) LA | e B B L1
35729111315 54 » mdfpd & 41 B & &[31] -

e

o
?\'

el aprpridamEpall  vREIE S 2 E
JEpE R R ARORE B £ ARG S NEG R R
2o BETI LS SR NE[IL] B - v ¢ gclavesond E o B f B E 4

Gt S XA, R BB SR L 0 A HEEEEE L AoR8Hn

5@

110 ®

310 ® ® ®

21 @ ® ® ® ® ® ® ®

116 © 06 © 6 66606 06 0606 00 O
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
X X X X X

B 8 - ] & 16 H i~ Metrical Complexity f# & & £ Bl & clave son & % [11]
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wigiEclavesona 42 » {5 T BF B0 aied By B NRDEL R0
(5+1+2+2+3)=13 » F]}* - Metrical Complexity Measure 5 #-| &-p T B F R £ * &
e (5+4+3+3+2)=16 2 13% 33 o EF 3 425N A& 5T Pl4eT AT > maxwi s ni g 2 en
N g E e

Metrical Complexity= Z max w; - Z w; (D
i=1 i=1

3.1.2 Weighted Note-to-Beat Distance(WNBD)

TH - YRR 4 ULt % 2 5 4p (strong beat) shd | BESE KR E 4F SRR 0 2 [6]
dpEdpF B RS i B dpgen B @ B 3R 4% i (metrical structure) s 2 &
4rLHL ~ Metrical Complexity® & & = ;2 enSLpl(model) - #ae & W { % fwmo| § e
SEAFRRE b4c 285 TG ol F F o W AE O RSEM[2] o d 3 E S

2 55 4p (strong beat) § & 7 B i F) o B A K& N sgdp R 0 2/4 - 3/4 - 4/4 -
6/44h chd % Rl e A g IESEAA 0 B/84n 1 A s B dp o

SR ETEEI F LR P RN S BRERE  BRRXG F R F e
R BB AdAe M LA (0 LA T o Badae. L T oo A ERRTK) =
min{d(x,e;),d(x,ej+1)} > dEA @& 5 7 F i 3 4| sEdr(metrical distance) - d 438 5 3% ¢ ALz
# % — fAmetersterm > ¥ E B F o dic(fraction) o B P > F B9 E L 6] & B
2 T (X)A 6 2172, 1/4, 1/4, 1/3, 1/3,1/5

L") L "L - L") . . ay I T

;7 ]
B9 6434 % b

Loler]
e

-

w
i

oy
’ fl

%
W%

m WNBDeh& % 4g 828 B > M3 #aDX)k & > @ DX)ehE K40 ¢
0> 4r%kx=¢

U(TX) > 4rkx#e F %k hey > & e o

21 (T(X)) > 4c%x#ei> X SR8 fejz 8 0 30 _heip @
U (T(X) » e x#ei 7 2 & feeipz i
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B BRNEE B 8oy B R frie] $097F DO 0 £ ran e

FM 3428 & F WNBD 38 51 > Pldo™ #7157 ¢

n-1
WNBD(R) = %z D(x;) 3)
i=0

3.1.3 Longuet-Higgins and Lee(LHL)

iz 4 - #8129 ¥ Lerdahl and Jackendoff [4]#2 Yeston[32] 4t & % & 47 e 4 » # % & %
#p 415 i (metrical scheme) /-7 » = & % 4 ¥ E 3 BI105 - o) S 16H gt
S £ Bl Clave son & %

0 4 -3 -4 2 403 4 a4 3 4 2 4 3 4

B 10 - -] & 16 ¥ i~ LHL gk 8 £ Bl¥2 Clave son & %[2]

BEAHR LW 0 B ARMEE S TOAT G S BB RS LAT
oo Ft o TR kX, A - e % o B0 E0E ) SR P EE S Y oA H

R E AR A 0 d Ok RIA e o A H21 3 BA > AT H 3
L

BB AT L2 B - lF Ao AR B2V s A B3 L AL B aAT
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ENUSARNAT AT AR

n
LHL = Z S;
i=1

Si=Wsi—wy >0

Wsi trest 5 (- )% & - onset 3 (x)m%g'a‘moslqjﬁavnlﬂ; [N

4
el
o

witrest (- )L E oriAdpFE nBg Biod chrestf (- )=k

o

FARF W AR 0 BB R E R NS TT A S AR

IR e

ml4

A LHL 52 24 63085 = & tolsra s BB 5 04 ()B4 9 6

BE(X) X E 0 P g o E e
SER 5 (2)-(-4) %08 2 o b i

B8 > B 1l ez ~ £ F 8 F 3 4 R 53X2X2 v 2X3X2v2X2%X3 A )

0 3 2 3 SB02 3 -3 20 300 3 -2 a3 2 3 a1 a3 2 a3 243

-
22 -3

F) oo FLL0 s S B L E S B P B

P 12 B BH me BT T ARk EE

- N N .
22 3 ECRE) B -3

0 -3 -3

B 11 - & 12 % = LHL $ £ B[2]
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3.14

TH - Bd LHL B
G- EARR e
3¢ & % % # 3 B (pulse-tracking)
recognition tasks) % 5 % &
ForRaHE P

“7[12] ) BEFELHLE 2 5 234 >4 ek

A5 M
m,\?

Fitch and Rosenfeld

MkenB R o PFEFELHLAp 10 2 A B A o H e
Fitche? Rosenfeld:#-p* & L 4gse B 82 » #» 30 H2007# & 2 g wP % ° - #F
g+ % & 3 (rhythm reproduction) ~ * 9 #%%](immediate

P& R A[33] ot B2 HLHLEL R o 3 & B H&i% 3 g R
R LR LR BEAFRREE Y LR o1 & Blr )12
» BB ()AAET - flﬁ? @B e~ LHL

FEAFEY LI AL LY

e r2Fitch and Rosenfeld == ;2 » Z #4-S3 /4 H
B WA EE LTI oA

;4_ LA 19’

_’B_r )

3.15

# ehip B 12 [34] -

0 4 -3 4 2 4 3449 4 3 4 24 3 4
X X X X X 1
# He # # #
Sg 81 SE 83

B 12 Fitch and Rosenfeld & 2 7+ & B 2 &Hik # £ B2 soukous & % [12]

FLHLE 2 > B12eha 45 52 R & 5 So+S1+Sy 0 7 (-2)-(-4)+(-1)-(-3)+(-2)-(-4)=6 -
#(-3)ehix g+ Higd o F L (-3)-(-4)=1+ % >
Bl12:* A% onset§ 15 & o %rt TR AXE R 0 A
E e AL EE A RLE =

| H T B L e x E %A S

TR 2 E8 2 e

Autocorrelation-based measure

SR FARAMp AP RS N EE L AR BER AL PR

Fw - BREER e odci(lag) B ARM P BB iE 0 4TSS RLE
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5] o @ MY B S BT R o ¥ 2 @ % Matlab MIDI Toolbox 4 47 » i B 5 #4240 PF
¥ (onset times) =1 p 4p B (autocorrelation) » # 4 £ 7 114335 § = 4=4~ F gE(inter-onset
interval duration)f=* =4 % P & melodic accent) 7 #][13] -

v

7o BECE AR Y g B R daccent) A B 5 & F AR e RS B P A

Jedmelodic accent) i & £4p 7 @i 5 7 0 H e end § ppdp o E T2 A (melodic
contour) s g 42T % e 3 @ e a3 4140 M cna 2 P& adrhythmic aceent) > # % 1238 ~
Rk f kAl & E P BRJ35] - @ ied BF F AT RIS k4 i

Melodic
(contour)

accent
Rhythmic

(pause)

accent

Pitch

Time

W13 e g A o[

3 444 B pEenE £ (inter-onset interval duration weights) #+ & Parncutten4 % & ¥ #-

A] (duration accent model) Z_3 [36] > # melodic accent weights-#_{3 3 Thomassen:+% =5 %

~

kg % -7 (melodic accent salience model) #7142 [37] - @ § #E 2 g &£ B 0 £ Faeds
¥ iE(inter-onset interval duration)f=* =4 % P & dmelodic accent) g & B fr o § 42
b P T (onset times) 1345 B @b i m A PR R IER 2.5 > R @FER T e o f - A 40

L I

v F2lag-4 AL p AP o lag-4enE R A R w A B Tt A A

4 v

F R A R R e A s Lip(half of beat) o po4p B ¥ & 2 chp A5 A& (accent strength)

w
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& G i adp(beat) - 11 B e A kF 0 B B A FUE0P B 5 B (accent strength)As 4p i -
PIA% 7 & 3 # ehip 4] H(metric structure) o @ 12t dash & FAF A2k 0 £ 0 B &4p/%
(beat)sp" &7 5 /& (accent strength) £ B 4%~ » plA%:d & §f 415 H(metric structure) « F]p* &
lag-4¢p ApBE & 47 > AR M erlag-4p Ap b il S SRR AR] S F 2 0 R ikl
L& S m A3 [13] -

BTt p AR B S0licsns 2 0 T % R p 2219934 Brownehdy it [38] o 4t 2 H 3t
dip(meten)g oo FRulg #EE 5 2 pF A AadpF o pARM Sdd § Pk RSk
#o oo 3 mogEe FNBS 44 7 (onset time)t; -

-

(onset impulse function) i = > 2
i=1,2,...,N> & & @5 23 - B &P & & (accent value) a; > i=1,2,...,N» a5 2 & p 3
13 & (duration) - F]¢* > onset impulse function f #_¢ 7 aiepF & R 7| > gzt & B3

frdede g ehi= ¥ 5 onset impulse function™ % w4 [34] ¢

N
f(n) = Z IEIRA Y 4)
i=1
H e
T 4 n = [t;/dt],
8;(n) = {O, otherwise, ®)

dti % sampling interval » []84p S 4% T e ficie -

AARRE Edp s BRFR B FIARRL > A APRE Slicd flo > @ A A SRF R K 4T

F(m) = Z £(n) f(n — m) / z £(n)? 6)

H ¢ mE4y ¥ =sampling intervaliilag » 4 # -3 F %28 it $|F(0)=1 > &8t 5 7
ERAERM - pAPM ik < B 7 KRS &4 E3p4(meter) - § # A 7] ~ onset
impulse function ~ p 4p b 387 12 B144 7 ¢
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K,

——

4

!
T T . T T |

] = C— 1 = f !
a i 1 T T 1

i)
L W

25 B
~T%

|II IIl‘lI-l.I-I
12 16

lagf(lfﬂ notes)
B 14 3§ >z i=4F P onset impulse function 22 p 4p B 3 #c[34]

HEAFeR s E B Sk Bl B 1R B Rl G R el e
PHEORE 2 T rGREMET L1722 - B E BN FPpL T
(conceptualization) o A o & 224 44— BRI PRS0 U E H IR P hf th P A A
o H- A F A Bk caafee B 0B RS W ISER Y 0 B E A 0 2 R

A

I~

FHEet o 34 R B A g e

A0 RIE N EFARR - TSR hip B 0 R SRR o P L g %
RFg - BRI § LRIF DI g%?’%ﬁ%ﬂﬂ‘l i 25 1L E A
H g p oo 3 Ris v g 0 F BRI HARE R OR e ERE X o XA TH
(Componential theory) 7 59971 & > Fod = (B A4FFE 2P cip] £ 38 A2 9774 T B0 2t
PRI LR EE T B AT S a8 T o & (conscious conceptual) o F &
PRI AE L LRI RIFHERALRY v B AR A TR 0§
Hl BT 3t X242 B LY e %%E’ * B RPIF O o AR i
fed o H I - BETET 0 BFELRIF AL - Rew o E‘Jt“é*"’—i?‘]ﬁﬁiﬁ;é il

a

— Ik {4(response synchronization) « @ f gt iBAEY o X RIH AP g HEF EPFE L
T ARELTWAL ARERHROIPE O W BT LEL AR LIRS A
o= iE‘JJﬁ AW A B ORIEE 4 B o

SR ’é—?*#*‘*wlf%ﬁﬁ # o B %l’ﬁ B(F &)L 2 - (e
SPEE 0 B R R R WA
Biplehst Gy o 0T Rk = A AL



PAREE S RN E 0 E A L R4 RILS A

1. FALTIBFLWREIRF 1E LHpERF I I EELPR o FX
R1H A7 9 EE I AN o RILEY A 3E TH e (other), & ELA T H
i (other) ; i B p = PR X 0 gt ékg'gx/?ﬂ'ﬁm"”@éitﬁa'?] |
P R Eo A T e BB £ 7 5N (fixed-response measure) o

2. BEEES S AR E I B AR UNER L WELRF DR R

p3Eg 2 N E gep d anipl £ 2 2 (free-response measurement) o i & F 145 %
RIFBTRE R B RRIF AP R AR T IR RO G 0 TR
ok e e % A W PR L SR e

3. AR R (BF ) o RRIEFRL R X ARG P
# f2 (interval characteristic) ¥ ek RZ P ¥ & 4 L BRI RPN B4
It = 0E 5 R R E $ehipl & 25t (forced choice measure) © & A_R| £
M AE g B TSR = e BB g R AR /?'J;ﬁvalence .
arousal @ i & & (dimension) s FERIEF R R X ans P Bl g bz - 2R ¥ 7
##(feeling nominal) » % = 5?*}—‘5 “EBE&r i:*i,,&(scale)  (hH 438k ~bgk T8k~
10ghs¢ B8 % 1-100% » 8 <) 2 E R X Pl amg s A R B A [39] o

CEEA THEHEBNTTHEEC CHEEDVY £ |

EEFERE 'S c“ s ' s ¢ REFEF

Bl 15 =4 Lend s h S8 5 2
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P ER R AR E KRR B BT A e B R E 2
"% s £ & (Likert Scales)ﬁ’»#“ o W AR ¥R AR AR A ALY AT
it 9F BALACAR R 0 T R A B2 (Semantic differential scale) o @ A2 & b AT
TR BLRE RS LR RN FRESEIREAL PP A YRR -
d W AB EHFPWEEIHRAE S ZEAHGZIR LR a5 Badige
Bl e 2 48 > T4t 5 Peter E. Keller2 Emery Schubersip| £ 42 & % chg = > E#hid
FEORF A S LR B RI00HE R LR R E[40] R E A R
B4 BI167 7% ¢
[Scale name]

Less No difference More

33 WMz

- BT KRG ERA AP EEE B S B S B bl F R G A
S E L hE2 S BAERIE R R MM R T AT o SR RS T
Kedh il R Pl LR S ORI K B M B R - bldoff £ 4P By L % K
P Bl RN R SR TR Rendp 15 AR M ThliAs & o A m MM EARS 0 F
2 ) e SR BEARSE o pE LR L M R L RN o Ao A
17 AE IR enhE 0 RGBT R B IR A HO > AR R S 2 iR T
WRFA AT ALY E M AR R F AR E B o x fEsttiie jF (linear regression) o — Ak
FooA BRI OB TR AR B iR R AR S s R o AP M P B E KR
LTSN G R RS (T RARFREFE- B IR EE[41[42] -

3.3.1 ﬂéﬁb*ﬁ'ﬂﬂ‘ﬁi‘yﬂﬁﬂ

R REFATL T 0 SRR FEILTOR AT B R EF A TR A SRR 0 TR
gﬁﬂi @A T A P BR P § BRAPHG B FOE L o @ AT A A

FERF T e g
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1. &M GRBEK
B RRERIETOERH AT G FA 0 B AW LB m A G S
o A ra BRI 2T O GEIRE RE R R Fdpens T 7 MR- 0F
BERAEPERKRLE  RREE P FROT EFARY AL F O R
B REE p PRI RSN GE > T LA EERSREN R LA

B
2. ¥ R

FAFTHIRFEAF  RIELHE - € TRFHROAF - FHRAKA AP ®

%

L.
o SRR E DD R FEAR AR AT AR Y
& e

3. FEAIHap
pRBcTREA T 0 S 2 B A 5 fj‘u{ﬁ—éiﬁl’f’ﬁ—éiﬁi FiX3 4p
3 MGk 4 A 8R4 B (nonautocorrelation) s Ak 0E 4 {8 RE AR b
oo BRI el Pt BRIV B Sl ARERLEAS
W eFm VE SRR i A SR AT b T R R T J‘h%‘ﬁd AER LT kR A o
4, %% 78 qh% B Bicip % (homoscedasticity)
PRBTEANG T FREIRT AL > ARAES FEARE L S F
A % A4 % 2 #icn7 4p 3 (heteroscedasticity) ¢ 3 p ¥ #cm 2 § sueniE 3t
IS JEEE N

332 WS aRILIR

@FHG OB EMR R - R PR PRI E T P R § R R
B%&mﬁﬁyi#@?ﬁ°ﬁﬁﬁﬁ%?&¢i*%’§ﬁﬁﬁﬂﬁfwf’ﬁ&ﬁ
BB 5 (X, Y0) IR A (G V) T (XY ) 0 AT S ok T
TR A R R R R b TR EE YVEY g T fo LE o w fF
SRR R A BIA S RATEDY R gInL T fos 1SS AN A A

SSi= 2 (Yi—Y )2=3(Yi' =Y )2+ X (Y; —Y;i")>=SSeq+SSe (7)
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ﬂgs-SSreg‘SSe;é‘,%.“lﬁﬁ}i’ﬁ'JV f= '%ﬂﬁi’#ﬁf&rigf' T

— S5Sreg/ freg _ SSreg/D
SS./df, SS,/N —p—1

(8)

0:B=0;H;:p£0 9)

B & i BF IS e e a0 B OF>Forits F R G A fadem BB 0 F e
W2 i T 3R B F<Forit: RIBEE M 5h B B & BX - e b

(TR R B A TSR T ek NG G AR A

¥ FEREMER A plTies A B R iR L Y
PRI Th]R EL OA  TiEREY SAT R E et Gl U RP A 0§
2R 027 p RAHERALT AR CF R 1 AT REG AR AR ERA D
#PowfFiEmd REAF4o7 ©

SSreg

RZ=1-
SS¢

i‘p‘lj%ﬂ ’ ﬁhiﬂ - i@:ﬁ%{?}ﬁ%ﬁgm :"é_ s M ""L%;‘L‘;J-—E‘rj—’;_l_‘% s {ﬁ:é}-

Poh D TRRT DN R GES LR R TR T - BE U s k- AR RS
BRFZAVEELATRTE - P TN 2 ’}5 - BE e Tai;;*ﬁ 244

BRETEEHRFL A E Aok R TP TR AT RTE S EPFLE B &8
PHOBHEFRLE R 2 BTN EAR] AT AEIG A RN o ] b
Tl ER RS &

LL
wl

&

4 B _

-k
Il
(a

(‘H}
o

FRUF R BRBREF KK LW LERH D ARF 2
Bt L0 LG BRI o RSP BTG 3 E - T AT
fgﬁ%$@’ki‘%%¥9ﬁ°ﬁ¥%%ﬁﬂﬁ’{%i—%%iﬁﬁi L
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v

P
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e o Hy 5 Ho et = 3K -

*ﬁ Tk J’;‘E‘_g\@;}—}" HO}JV\ﬁC“ﬁT\LZ %"?" Ho/w\ﬁo v 3 ’#7 g T - f[%q’g.il( & ?J_\
BB NTRR A B (M) ARG R B8 adpe o 28 a ki
BELFHFOAFPIE > - £ p<005° FEATIESF Hoo dpt - BR Y RS
R F e A HoM I ERE R A HT 0 R R kR

333 HALMMARE

B R IE AR 15 7 2] % 4p B (correlation) shPE A Kk d i 0 * 14 g5 i Ap B
T de o L5 A0 4 B AR AR I Y R B dele s RRE ) &
H-@ %8sy SR - BRETEEARS 4T 7 R R Ky H 2

SR s Bl o 2B 1 - BEASRE R B B B X B Y A G
208 A BRI EHH T PR R & YUK X YT % F g A K en
HictL @ TR AL E TR S WA A4 TN L TR T R R e T
LESH o AR

X =X(Y-Y)_ SRy ”

COU(X,Y): = _N_l

FRBPGR R o LA G H R AHBRG - Ul fETE
Bgilm it o FEE I “ﬁc‘ R R RHER L L R %g;;uf,rm i % ficeh
B L TEEE AR a0 g2 2 d A Fe(Pearson) T 0 TS A ArAp M
o AL S Pearson’sro A A Ap B B * 20 A B ad R oS (R ehd it o

DT

cov(x Y _ IX-X)({Y-Y)  SP,

\/Z(X X) (Y —7)? \/SSxSSy

(12)

SxSy
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AR BB ARERITHL PE > A 7 RIE OB BH AR BT o B EIL R n T g R Glich IR
P AR AR R IEN 0 T B SR KRS R 0 AlcET R R
"l”ﬁ R WR A RAEL 0 KR B AR ] o AR M R R

P FE IR N i A& - LHF2( ,;n;z,-ﬁgﬂ.,—‘;, wyh 42 Kz
GHCERE R 0 B B IER & o

#

2 02 M dienn B4 23 E[42]

H G F(REE) | RAMERA
1.00 =% AP
.70 .99 B AR B
40 % .69 dR AP
10 3.39 i< A B
10 = 332 w40 B
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WL AEBIKRY AP REE LS LS & - FERF E A A & % (unsyncopated

rhythm) > ¥ — #& & 2 5 *» & 4] i ¢7& % (syncopated rhythm) » F]pt > f e = 3 # & % ¢ >
TR T BT A

2 & T 2 o % (U-U)

2 a kD) o & % (U-S)

JE 27 A & F ] 28 & & (S-U)

2P A & % 342 &% (S-S)

A w NP

2

F &y A & 5 Peter E-Kellerfe @8k @ #1i¢ * & % fo3g 2[22] - & - BB B
DISERAKEAPR T EA o G E ARl ME FF e Bt IrB175ror

e OB I < ] S S B - it |
U1 :

e e e e T e e e

L e e e e e e e e e e e

T s 19 a9 (9 @
52 : 1 . ;

Uz et S e - e S

| L 1 1 1 1 ra 1 1 1 1 1 Fi 1 1 1 1 a3 1 1 |

1 ¥ 1 T T 1 I T T T ¥ T T T 1 1 1

SB A S | T 1 I T 1T P I i T a1 1 E 1T P | I |
1 |- 1 | | 1] I | - i | 1 1 Il ]

U4—R—F—F—L—IF:—F—|—F—F—}—F—F—|—F—L—F:—F—F—|—F—}—F_F—F—|

o . I . S A I S R . B A .=

L1 N | Fi
1l 11

Bl 17w B2t A & % (UL-Ud)fon B2 & & % (S1-54)
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F - i 2 A 2R & % (syncopated rhythm) s 8.4 2t o S & F B & %
(unsyncopated rhythm) » iz £ Peter E. Kelleri¢ * err oo &% > gt 2 o f2 R L B4 % o @
d AT HE- HFEANAFEEPLRARL LR FIP 0 ERHRKFL > REE N
FMEALF RO REESIDSAFT A AR  HE T EPRARTERES 2R o RA
RARRDEE R - &Y e BB oF - &R F - BF P72 A dpt (downbeat)
MG ARG S PR AREYLSREDE S BB EPNF PPl 0 R
Frpiddp r d e rtaaFREL o RERF O RF FEAT g 2 L
R AR e A A ARR S % 1S1S2S3S4 0 F) > F - I lUqeS
Bl4eUL ~S10 £ 5k § % e £ 3mm (U-U~U-S~SU~SS)» & f 2 8 i o chih & 14

el G A8fAE Fe s o Aok 30T L

20 3 A FEeening § #agE v b

U1S2 ulu2 S1u2 S1S2
U1S3 U1lu3 S1U3 S1S3
u1s4 ulv4 S1U4 S154
U2S1 U2u1 S2uU1l S281
U2S3 u2U3 S2U3 S2S3
U254 U2u4 S2u4 S254
U3S1 U3U1 S3UL S3S1
U3S2 U3u2 S3uU2 S3S2
U3s4 U3u4 S3U4 S354
U4S1 u4ul S4U1 S4S1
U4S2 u4u2 S4U2 S4S2
U4S3 u4u3 S4U3 S4S3

Mo g g o AT R 5t Peter E. Keller2 Emery Schubert§ 2 #7187 $| en:
#[13]> #48%F § E gt 4l e - AP T R * PEK TR I 2 R 5%k ° &% arggko
FI/HEEFTRUEEHFR ME & F 0 8 Flet o 2 B2k

H SR BlAeF o RIF R SR R om0 R

AR R EX BT SERT EAp 0 FIL 0 TS B 4

T
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—
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1
A HEE
i

3
Ed
Eam
T
i

3 &g end @ o 1 PR EE SR S midig & B S waver, - wavess &% g
Jﬁﬁ/\g %o midikh* kAT 0 BTs o F - F 3§ % R o B 2@ * bpm 1200w & 4
P

42T %%

FF B0 B R S H AR THaR L 234 ERPEFL 1928 K
FUEIE 16 A FHLFE YRR B 5 230 BT AT RLT
B SR RN T 2 B
(1) #FEFE - LA IS F0 FRE R BT IV ELERE
Q1 4ELE LARIES LLEVR

(3) £ 485 # % EHTVR bl4v: 4 AT
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43 F R HRinAL

R R M- F 2 Ao AP - EXFH AR L AR - PR T
FREFEERH - AXBREFETHRM ERI I - BRI RO TR L
AR B H AT OT e N B RS RRA T RE c T HRB AL o § A

&P F et A5 RUERL R GO RA(tral) - A FER S 2

EARF PR fAINELIRE T 0RRFHFIEIDERFEGELE L
gert M fod £ o g i ja il

(R

1. Positive @ M E e 2R KRR BFEE o blArf B EFRERGE AL v
MR F 2 FEBRGEE S B RS T oe TR

2. Arousal : 1575 BEAR A ~"Arousalii B & A i & g e~ 3 7]~ jeFl 5 Arousal
P iy T R S ¥ e

3. Happiness @ Fi&% -2 f2 &

4. Enjoyment g E'Hﬁ e~ EE X afER

5. Complexity= & 245 Se A2k > FAZ AR A iV g F AR T
FEHAEAMR VL P T R S ETR G

6. Regularity : & R EEE Rdp & 2 LTG5 REH ER IR 55 > RIRER
BE K2 PlRARE -

7. Outstanding : &5 =M Afe & - RipB X P FR XS ELF RN P~ 3
L K 20 PliRa P

8. Fim: fwipl& 2 RETAAE > LA F IR LS ZIULAT AL - ERRG A
RoF2Z o FREANNSEUALRRT AT EAVRP D 0 PE IR EL

9. Variety : 3 & 2 2 v i Rt en&G 2 A LG B ehE % o

H_éﬂﬁﬁmi%?i’ LRpEI MY FRIT R ESE4RR G M
R RETE BT R PR C R R R E > BB NT - B R FEHERIRR
3o ﬁiﬁeL%ﬁﬁﬁﬂlgﬁ@’ﬁiﬁﬁ&ﬁﬁﬁﬁ%%’iiiiﬁﬁ?ﬁ
REFHRPN FHEFE N FH 2255 N-FRE 5 - A 387 s RBE8E
FE2FEELR CRFLREYF BT SR A
TmEARE S L AT HFErE F keSS
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TR PRR O B Y R EBE T T 5 L ok (r1 g (slider) » 1RHER £ 3EH B R
5 A o

% gﬁﬁ Bk T AR Y 0 S T+ ¥ 5 lless ~ no difference ~ more= B &7 0 X
B

FiIpE X B E 4 0 8o Pl $ B9 E ] 5 -1002]100 > 7 & Bl4cBI1997 7

Less No difference More
[Scalename] | —--—----m-mme e | Value

B 0B SR AR KGR B RURRRAREORETR 0 § LA R ehd BRP R o B R
FRTERY » FRAGRHHAHRHET 2 8L @ Mo PIFaEr 2 SRR T
s FABE R ARARERNIE R FEFANBF - g AP B LR AR
FARHFRU I g g R BT 0 F R HRE L IR TSR

REH AL 2R T - T R AR AT ILRI204 T
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4.4 FHRA ¥

g

i F B SR TR FANEE SRR F PG B LA
s B - H ¢ Autocorrelation-based measure > ;# Z 12 Matlab=MIDI Toolbox .3 #icit & -
Mmoa e R e AR oafp MM > A8 3 ¢ * SPSS(Statistical Product and
Service Solutions) » %% IR AFLE o473 E 0 @ i&ﬁr‘?/}ﬁﬁ? SRS TR

BRPBHOVRGETA O FHULT PG

1. A& 447
(1) A& AR e Hel &2 0A T E S 2o i §
() A S AR R ol RN

(3) A HH %A SeR R e g B e o

2. mI 47
(1) I REESEAFRRIEE DM &
(2) & #F R PR AR b
(3) & = FFHcdn i

=4

s

FoMA G AT RERNZ R A RST 0 H 0L 5 YT ~ > 2 Faphiite A

RFE g R g A A7 R AR 4o 21 A
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BESEHERREALAT
Metrical
Complexity WNBD LHL .
R ;é—*ﬁ@f?% oA
Fitch and Autocorrelation
Rosenfeld -based measure
& Sk e R agse R (B 3 #P
I I I
B
LR AN iR A
v ¥
REESE-1 BEhEE-2
- | S dEAFRAC || A E TR K
A RER i3 SR B 15 % e R 4P W 4

S EAFFEAE LS

% 4 el W A Ap AL

B 21 & #FRA 475 ARE
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IFREFEES

FREFLETASZ AL A UREFELPRAIAHESIL o L HTZ
ot E BRI A RS R il & B anae it e 47 o )I}q\-g N R A
REAZZE ~HRE &M G RS EHRAATE ML A2y Az
R GIH e R AR BRI B LB G LB REERT IR
FOATHE AL SRR L BRI eI R AT

\

e

&

S

N

51 KEFZHRAAAHTIHRERR &

R AFID T e B ERT R B E R TR R R AR 2
e4p B4 ded 45157 ’A“E'_a/)zﬁﬁ %ﬁﬁ%mﬁ;ﬁ% ~ B“E’_”ﬁ %ﬁ-f—'?z%/.‘i{/;”ﬁ %ﬁ%
BLEERTVR-CIXEF L ERTIRNZ Fﬁjﬁ cHEAT g A HEF L

FE MY ECEE 4 B RANARRL > FC>B>A-d F
D RS R 2L ERT VO HE
% R ARSTR o

AAET B EE R R i S 20 B Ay M e R R aip B B % B s
5 (ANOVA) cF % B % i& b5 F & spao|o300,05 5 £ Ag F I > 4o £ 597F » T} T
BRE S 2 AR SR R A EAM - £ T B =5 1/ Metrical Complexity £ WNBD
A i Bl B Ve S 2 ¢ 0 @ LHL > Fitch and Rosenfeld s

Autocorrelation-base measureis = B & jE g A ¥t & 25 S R B R Srip B > dod 4

=

it

Fitch and Rosenfeldx +* LHL#x & > 42| 7 it £ FZ & B> 2R3 E 05 F R >0
FTE EAFRARBE  FILEB B MY RL AR AL A s R
rPE A LHLAE 23 R FEN R R AR Ll PF HETEE AL 4 0 2 FTFG
THREET - L AR T ARBRE LS > S EREAFE L o & Metrical
Complexityz WNBDiz % i £ 4 chgl e fd £ e % - B4 40G F BTl & Bl 7 &
FeBFE L0 E 2 2migH, 2 HE R ifu—g PN E E R YT e 2T AR
= ;¢ 5 x 12 Autocorrelation-base measure£? 4 G & 4 fe R rAp BB JRp e B

aJ-EI =k r‘ﬂ’}fﬂu,u A b ’F‘—L_TE_I; 1 & é_;l‘ljl&ﬁ-gp%iy/’) bt’?.r‘rl &ﬁ'l}(% » F] At B 7{{{5 8
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S FF GRIG RIAL T PE S RERBAADE SO

- A

SECEE &SN

A HE R EIGEMEE NS FA AR o T 2B EHEE PR

RFEN L EP DS Z A R S FE N AHE LA REAER R £ o

% 4 ZERFEHA D
Rhythm
. Metrical
Complexity
- s Complexity
%@
Human Complexity(A) 0.652
Human Complexity(B) 0.74
Human Complexity(C) 0.863

305 HEMeR

% e SRR

=40 B

Fitch and
LHL WNBD

Rosenfeld
0.536 0.627 0.542
0.605 0.717 0.64
0.689 0.842 0.784

B AR AeAp 2 B R s T

1

Autocorrelation

-base measure

-0.610

-0.635

-0.691

FY¥skerp 3%

Rhythm _ Metrical o WNEBD Fitch and Autocorrelation-

gmplexity Complexity Rosenfeld base measure
%gﬁ—gﬁgw F Sig F Sig F Sig F Sig F Sig

Human

) 33.947 | <000 |+18.509..|.000-*"29.799 | .000 | 19.123 | .000 | 27.287 .000
Complexity(A)
Human
) 55.782 | .000 | 26.622 | .000 | 48.723 | .000 | 31.860 | .000 | 31.127 .000
Complexity(B)
Human
) 137.175 | .000 | 41.605 | .000 | 111.919 | .000 | 73.455 | .000 | 42.092 .000
Complexity(C)

%R SR AR B A R AP B S T T B R R R R A
AR HEE A7 NT BB 275 0T B2 R aE TS %8 kA
o T g MRS REpY R ERFAAM > T TR B SpMARR o d £77
+ dAutocorrelation-base measureiz i = & &2 H i w i 3 2 chdp B L BRI JLip) AL

SRR E

-~

]Ja ﬂs/z mF -7'1”}-3“1\»

» M T AR B AR X o

Huw

%A

& {9




Tpd H R RE -

Complexity ~ LHL ~ WNBD - Fitch and Rosenfeldizz B35 = j# 1 & :

a
¢

7 B 5 @ Autocorrelation-base measure f3- &

A
fie

ICNINE R < R s R RGN

306 SLERARTESZBAAME

PFEEE ewdpSpt o A g HE 22 Fet > Metrical
I3 Gl

L F

FPERYRE PR PV AR R

Pearson Metrical Fitchand = Autocorrelation-base
. LHL | WNBD
Correlation Complexity Rosenfeld measure
Metrical
_ 1 0.862 = 0.998 0.973 -0.591
Complexity '
LHL 0.862 1 0.885 0.836 -0.432
WNBD 0:998 0.885 1 0:982 -0.582
Fitch and
Rosenfeld 0.973 0.836 0.982 1 -0.567
Autocorrelation -0.591 -0.432 | -0.582 -0.567 1

7 W EieRF LSRR R a1 I FEY RS p Y%

Mo Fitch and Autocorrelatio
LHL WNBD n-base
ANOVA Complexity Rosenfeld
measure
F Sig F Sig F Sig F Sig F Sig
Metrical
) 1 1 133.606 |0.000| 9.407 |[0.000| 832.020 (0.000| 24.740 | 0.000
Complexity
LHL 133.606 |0.000 1 1 165.584 [0.000| 106.569 |0.000( 10.584 | 0.000
WNBD 9.407 ]0.000| 165.584 |0.000 1 1 1.245 |0.000( 23.506 | 0.000
Fitch and
832.020 |[0.000| 106.569 |0.000( 1.245 [0.000 1 1 21.778 | 0.000
Rosenfeld
Autocorrelation
24740 |0.000| 10.584 [0.000| 23.506 |0.000| 21.778 |[0.000 1 1
-base measure
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5.2

/R ET RS PN RS L
EEUE Ry £
‘E?E@igé"ﬁ ’ '3'4]11-14 })

g B 0 3 23
SRS Sl S =

FR P LAY & F A7 e

rE G

7]
#I

PR REF Tl E e R

Ry REBHFHM > Aok 99T

i SEATR » 81 % 3
HFS s opy s s 5% - P2 BES EE
%@mLﬁ%uﬁf‘iﬁiﬂf

ﬁﬁﬁﬁ’ﬁ%%ﬁ7@“$
P REFAAMIL-

ARG EIHRERR THEFR T IER

bi=X

Bovth s A HE SRR B ®
PHEAFRR OPEL B L o d
FAUGE - e Rk B H
RAvejph - A8EAL I %% AT 22T BEE
HHR F L e AR R EARR e

% %19 9Ug
£ A AT B

PR BMFAMIL . TEIFEY DL

T APR o @ Bk B 42 R (arousal)

3080 A 2 A ik R st R SR AR
Pearson Correlation Human Complexity(A) | Positive Arousal Happiness Enjoyment
Human Complexity(A) 1 -0.508 0.209 -0.581 -0.657
Positive -0.508 1 0.186 0.901 0.841
Arousal 0.209 0.186 0.24 0.203
Happiness -0.581 0.901 0.24 1 0.901
Enjoyment -0.657 0.841 0.203 0.901 1
29 A2 A R B R B ERE A I FYRE DI %
Human Positi A I H i Enj t
ositive rousa appiness njoymen
ANOVA Complexity(A) i %
F Sig F Sig F Sig F Sig F Sig
Human
] 1 1 15.961 | 0.000 | 2.106 | 0.153 | 23.381 | 0.000 | 34.849 | 0.000
Complexity(A)
Positive 15.961 | 0.000 1 1 1.648 | 0.206 | 198.858 | 0.000 | 111.264 | 0.000
Arousal 2.106 | 0.153 | 1.648 | 0.206 1 1 2.821 0.1 1.976 | 0.167
Happiness 23.381 | 0.000 | 198.858 | 0.000 | 2.821 0.1 1 1 199.326 | 0.000
Enjoyment 34.849 | 0.000 | 111.264 | 0.000 | 1.976 | 0.167 | 199.326 | 0.000 1 1
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HAepF o § BER mz%f?wﬁ)i(arousal)gig%c v@ 2 G LA AR

BA G ¢ LR EHFBFR AL R EEEI g 242 > 17 2 ks

AR EIERAIMed SEEREERE G EL VAR § HE é?-%i)ivrf]'r’vt%i)ii% A

£ HFP-RAR R ATiE 2 R A *’?'Iﬁfl AR B ~ AP B LB o @ F 2 Fe 47 R (arousal)
B iRALAR G RF A LARM o A W RAR R B R IR F L AR -

% 10 Bz A ihd & R Ard R i Mo

Pearson Correlation Human Complexity(B) | Positive | Arousal | Happiness | Enjoyment

Human Complexity(B) 1 -0:261 0.544 -0.581 -0.73
Positive -0.261 1 0.138 0.74 0.499
Arousal 0.544 0.138 1 -0.008 -0.287

Happiness -0.581 0.74 -0.008 1 0.772
Enjoyment -0.73 0:499 -0.287 0.772 1

4 11 Bz AR BRI EREEHL 1T  FI%ept e

Human Positi Arousal Happi Enj
ositive rousa appiness njoyment
ANOVA Complexity(B)
F Sig F Sig F Sig F Sig F Sig
Human 1 1 | 3353 | 0.074 | 19.382 | 0.000 | 23.491 | 0.000 | 52.541 | 0.000
Complexity(B)
Positive 3353 | 0074 | 1 1 | 0.898 | 0.343 | 55,542 | 0.000 | 15.254 | 0.000
Arousal 19.382 | 0000 | .898 | 0343| 1 1 | 0003 | 0956 | 4124 | 0.048
Happiness | 23491 | 0.000 | 55542 | 0.000 | .003 | 0956 | 1 1 | 68.047 | 0.000
Enjoyment | 52541 | 0.000 | 15.254 | 0.000 | 4.124 | 0.048 | 68.047 [ 0.000 | 1 1
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CEE£if3 #4 EHT VML Y - d 212{e 2137 @ LI F
1

FEEBFHENEE LR g g B AR (arousal) R X BT R R A ER
AR §RERFRAE R R ARRA A T2 RARR S R4 A R ERRE RS

FEPERMIINEHFEFR L f B LRGSR F A LS

Wen¥ - BAA ﬂ*n\r%‘m;rfr«%i)i(arousal)mﬁ AP RR R o d gL EE IR
HRE e ARRRRARR M IRAER BRI RS RN o A P RAER LN RER ERE

% 12 Clez A e & R o fp 2nip i 1

Pearson Correlation Human Complexity(C) | Positive | Arousal Happiness Enjoyment

Human Complexity(C) N 0.124 0.775 0.141 0.510
Positive 0.124 1 0.124 0.546 0.506
Arousal 0.775 0.124 1 0.389 0.637

Happiness 0.141 0.546 0.389 1 0.709
Enjoyment 0.510 0:506 0.637 0.709 1

# 13 Cuz LWz wR R RN R T T CF Y %E2 p Y%

Human Positi A | Happi Enj
. ositive rousa appiness njoyment
ANOVA Complexity(C)
F Sig F Sig F Sig F Sig F Sig
Human 1 1 0.716 | 0.402 | 69.085 | 0.000 | 0.935 | 0.339 | 16.181 | 0.000
Complexity(C)
Positive 0.716 | 0.402 1 1 | 0714 | 0.403 | 19.564 | 0.000 | 15.797 | 0.000
Arousal 69.085 | 0.000 | 0.714 | 0403 | 1 1 | 8195 | 0.006 | 31.414 | 0.000
Happiness | 0935 | 0.339 | 19.564 | 0.000 | 8.195 | 0.006 | 1 1 | 46534 | 0.000
Enjoyment | 16.181 [ 0.000 | 15.797 | 0.000 | 31.414 | 0.000 | 46.534 | 0.000 | 1 1
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Positive Arousal Happiness Enjoyment
Human Complexity(A) -0.508 0.209 -0.581 -0.657
Human Complexity(B) -0.261 0.544 -0.581 -0.73
Human Complexity(C) 0.124 0.775 0.141 0.510
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Pearson Correlation Human Complexity(A) Regularity |/ Qutstanding Firm Variety
Human Complexity(A) 1 -0.838 -0.244 -0.854 0.776
Regularity -0.838 1 0.502 0.933 -0.689
Outstanding -0.244 0.502 1 0.436 -0.055
Firm -0.854 0.933 0.436 1 -0.726
Variety 0.776 -0.689 -0.055 -0.726 1
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Human
Regularity Outstanding Firm Variety
ANOVA Complexity(A)
F Sig F Sig F Sig F Sig F Sig
Human
1 1 108.758 | .000 | 2.902 | 0.095 | 123.909 | 0.000 | 69.622 | 0.000
Complexity(A)
Regularity 108.758 | .000 1 1 15.503 | 0.000 | 310.959 | 0.000 | 41.595 | 0.000
Outstanding 2.902 | 0.095 | 15.503 | 0.000 1 1 10.783 | 0.002 | 0.140 | 0.710
Firm 123.909 | 0.000 | 310.959 | 0.000 | 10.783 | 0.002 1 1 51.203 | 0.000
Variety 69.622 | 0.000 | 41.595 | 0.000 | 0.140 | 0.710 | 51.203 | 0.000 1 1
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Pearson Correlation Human Complexity(B) | Regularity | Outstanding Firm Variety
Human Complexity(B) 1 -0.894 -0.556 -0.91 0.824
Regularity -0.894 1 0.567 0.92 -0.817
Outstanding -0.556 0.567 1 0.675 -0.492
Firm -0.91 0.92 0.675 1 -0.83
Variety 0.824 -0.817 -0.492 -0.83 1

% 18 Bz Ath 2R v G dEpai MBS Err  FE¥Rept s

Human
Regularity Outstanding Firm Variety
ANOVA Complexity(B)
F Sig F Sig F Sig F Sig F Sig
Human
1 1 183.938 | 0.000 | 20.552 | 0.000 | 222.213 | 0.000 | 97.642 | 0.000
Complexity(B)
Regularity 183.938 | 10.000 1 1 21.849 | 0.000 | 254:606 | 0.000 | 92.347 | 0.000
Outstanding 20.552| 0.000 | 21.849 | 0.000 1 1 38:418 | 0.000 | 14.672 | 0.000
Firm 222.213 |<0.000.. | 254.606 | 0.000 | 38.418 | 0.000 1 1 101.559 | 0.000
Variety 97.642 | 0.000¢ | 92.347. | 0.000 | 14.672- 0.000 | 101.559 | 0.000 1 1
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Pearson Correlation Human Complexity(C) = Regularity | Outstanding Firm Variety

Human Complexity(C) 1 -0.871 -0.762 -0.916 0.939
Regularity -0.871 1 0.710 0.891 -0.834
Outstanding -0.762 0.710 1 0.775 -0.784
Firm -0.916 0.891 0.775 1 -0.902

Variety 0.939 -0.834 -0.784 -0.902 1

% 20 Chz A end g g s P P8R Ekrdr  FY%REp L

Human
Regularity Outstanding Firm Variety
ANOVA Complexity(C)
F Sig F Sig F Sig F Sig F Sig
Human
1 1 145.028 | 0.000 | 63.776 | 0.000 | 240.895 | 0.000 | 341.935 | 0.000
Complexity(C)
Regularity 145.028 | 0.000 1 1 46.875 | 0.000 | 176.747 | 0.000 | 105.275 | 0.000
Outstanding 63.776 | 0.000 | 46.875 | 0.000 1 1 69.130 | 0.000 | 73.396 | 0.000
Firm 240.895 | 0.000 | 176.747 | 0.000 | 69.130 | 0.000 1 1 201.040 | 0.000
Variety 341.935 | 0.000 | 105.275 | 0.000 | 73.396 | 0.000 | 201.040 | 0.000 1 1
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Regularity Outstanding Firm Variety
Human Complexity(A) -0.838 -0.244 -0:854 0.776
Human Complexity(B) -0.894 -0.556 -0.91 0.824
Human Complexity(C) -0.871 -0.762 -0.916 0.939
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