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Abstract
Title : Emotion Analytics with Process Mining
By : Mr. Prajin Palangsantikul
Degree : Doctor of Philosophy in Information Technology
Advisor : Prof. Dr. Wichian Premchaiswadi

This research applied process mining based on fuzzy miner and dotted chart analysis
algorithms to discover and analyze the emotional patterns (Emotion Analytics) of students during
the StudentLife project using the PAM application (i.e., Photographic Affection Meter), and the
Patient Health Questionnaire (PHQ-9).In the first part of the research; the preparation of the dataset
(or data preparation/cleansing) was discussed mainly-through Python programming. This is where
the format of the collected event logs was changed from JSON to the appropriate format/structure
supported by process mining platforms and techniques. In the second part of the research, 16
common emotional indicators, derived from the 'Russel's Circumplex Affect Grid' were categorized
into five levels as follows: 1. Minimal; 2. Minor; 3. Moderate; 4. Moderately Severe; and 5. Severe.
The third part of the research fully addressed the work's objectives. The visual models of
positive/negative (valence) emotions and emotional arousal were generated by process mining
techniques to analyze a person's depression. The main contribution of the thesis was to use process
mining as a new approach o visualize emotional patterns of individuals in terms of process maps,
frequency, recurrence, distribution of emotions, a relationship of each emotion, and the emotional
behaviors in terms of the 'Russel's Circumplex Affect Grid', and based on the pictures/answers
selected (by each individual) in PAM and PHQ-9. The approach proposed in this research provides

the groundwork for further and future research and studies.

Keywords: Process Mining, Emotion Analytics, Depression, Photographic Affection Meter,
StudentLife
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PATIENT HEALTH QUESTIONNAIRE (PHQ-9)

ID #: DATE:

Over the last 2 weeks, how often have you been

bothered by any of the following problems?
More than Nearly

se "Y' to indicate your answer, Several
(u! yo ) Notatall| =/ hadl;‘ ;:.e every day

1. Little interest or pleasure in doing things 0 1 2 3

2. Feeling down, depressed, or hopeless 0 1 2 3

3. Trouble falling or staying asleep, or sleeping too much

4. Feeling tired or havi

5. Poor appe 3
6. Feeling ba at you are' 8 0 i 3
3
3

10. If you checked off any pro Not difficult at all
have these problems made it for you to do Somewhat difficuit
our work, take care of things at home, or get
you e 2 Very difficult
along with other people?
Extremely difficult

Copyright © 1999 Pfizer Inc. All rights reserved. Reproduced with permission. PRIME-MD®© is a trademark of Pfizer Inc.
A2663B 10-04-2005

31 2.5 nundeUn WA FIAT1 PHQ-9
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AT NN 3-1 LLﬁ@Ni]']u’JUUﬂﬁﬂB'lﬂllﬂTJg"]ﬁJLﬁﬁ1W§®Lﬂu1'§ﬂ“ﬁlllﬁi1 (depreSSIOIl) (2NN
izﬁummgumﬂu 5 ﬂ@:iJ ﬂzuuu"lsgf WIINNITADVLUVUTDUDY (LL‘]J‘]J??WTJ"D) ﬂ”l'Jgé]?ﬂJLﬁ%jﬁl

A = Y} a o o A Y
PHQ-9 IﬂEJVILL’]J‘]Jﬁ’l’JiJﬂHJﬂTJ%"IﬁJLﬂﬁ']%gll 9 ANDIULAL 4 AADNADU Nﬁi?ﬂﬂl@ﬂﬂ?iﬂl‘ﬁ

v
= [

] 3 A A 9 [ = 9 v <K =
AzLUY 19N 5 UssnnnnedtoanuN IS TUAT 1. UNANHINUIEAUANNFTULIIVD

[

=2 Y 9 Y a = v o =R A

ANTUA “Uos (WoeNga)” WAl 1-4 AZUUY 2. UNANKINTIZAUANNFUUIIVOINIY
= 9 1 1 I Y = [ v =R Aa
Fued “oou luguuse (antes)” Tszau 5-9 azuuu 3. WnAnEIRNANLTULTIV0IN1IZ
= 9 [ = [ v K A = 9
Fuai1 lusea “Uunane” Usean 10-14 AzuuY 4. UNANEINNANNTULTIVBINIETUIAT
Tuszay “guuse thunare” Dszau 15-19 azuu uag 5. 0nANINTAINTUITIVEIN1IZ
= 9 [ = [
FAT TUIZAD “JUTT UIZAV 20-27 AZHUY

1INATNAFUMIHMVUNATOUNIZFNATINOUEUAUNTANYIVDY StudentLife 1

o

Yy Y Yy 9
ﬂﬁﬂ‘ﬂftﬁ%%m‘ﬂﬁ'ﬁ’)%ﬁ’JlI‘VNﬁL! 46 ﬂ“LJLLa$ﬂa']ﬂﬂ"lﬂﬂﬁﬁﬂ‘]slﬁ?m‘ﬂ\iﬁu 38 AU lagMsnoL
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' o . < o
LL‘]J‘]Jﬁ’l’J‘]Jﬂ']?JﬂTJg‘%?JLﬂ%}']ﬂﬂu ﬁuﬂﬁﬂm‘ﬁﬂzuumﬂu 0 91UIU 2 AULASADULUUTDUDIY

= 9 v A v K A 9 I [
NICHBULATIVION NuﬂﬁﬂBWIllﬂﬂ&mmﬂu 0mINU 4 AU

3.2.2 Ua3ya PAM (PAM data)

[ 9

dnSugadoya PAM (John P. Pollak, 2012) sznavdls 1nd 49 W8 uazi@enmnz

Q u

= =

nUAIREIINANEINRD UIU V@O DDA FAS N Idszauazun g 1-27 590 40 AU
A A o Y a % . 2 & )

40 n3ar) Mimnlylunisfnaiue1sual (Emotion state) 11 UaIUMTIV0IYAT0Ya EMA lag

2 9 Ay v A . 4 9 A &

nudoyan 1aa1nmsaeng1n1mun PAM mobile app tof 1511800011910 PAM #ilann
o 4 o 1o <3|

VINTIUIUMINAUAAT 1-16 NVVFNY PANAS PA 18518911111 Valence, Arousal 11WA28

U o g’/ caa‘/ A = Y A 9 1

MIFUUININTIUIUANNTHUAVOILON PAM NIATUNBIN TN W Joyan lavzgnaa il

= A g o X 1 J = Y Y

1 Server 10N Y573V inAN B A azau TuFL D 1WE JSON 71 Uszneulidendn
A [ A A g’l

ynasanUglnmigenuaznan luvaiziy

Yoya PAM Azgninueglu EMAPAM Taolszneu'lldaaliaTiouiavua 49 g

fr——

&R PAM u00.json, PAM u01 json, PAM u02.json, PAM u03json ¥ uau Taslusiuau

v K

Foyaniuiin 1Ay lulideyavesd1aui u6, ull, u21, u26, u28, u29, u37, u3s, u40, u4s

Yo A Jd v XK A = g’/
ag usds N'Jﬁ]f]m@ﬂlﬂW’]gUh/‘lauﬂﬁﬂBTﬂﬂJﬂWiﬂﬂUlLUUﬁ@UﬂTlﬁ PHQ-9 e Ut yUNATUNY

U

AOULAZHAY (pre-post) DAL UABUNINAIISFUAT 1ML nguazdalidnuga

9 9 I 1 1 J Y o A ° 9
voya PAM %ZLL‘UQ%@H@Q’ONU‘HLM@%ﬂﬁ}llﬁ%iulﬂﬂ\'i@'ﬁ%‘]‘ﬂ 3-2ua% 3-3 Glummummg‘a
g‘; 9 9) dl L] Y o 1 o A o 1 [ Y 9 1

MMUA 49 U9A "lJE]?Jﬁ‘I/lhliJulﬂ%‘Uﬂﬂ‘]JlLU‘Uﬁﬂ‘Uﬂ'm PHQ-9 471U UININY 3 ‘lJ’f]‘JJ“ﬁllﬂl.Lﬂ u2s,

QU

] v Y 9
udl 1z us4 1109910 lunuvealuiiTaetn N PHQ-9 nudoyans 3 doyall ins1zaziiu

9

H s
AoyaNA VU UADUNINAIZFUIAG1NOU (pre-test) HTMUIUNINUAININD 46 VoY1 0 46

Ph e

ATl LAZADLLUVABUNAIZFUIAS 1A (post-test) (NN 38 AUNIO 38 N5



2 9 [} = Y 1 = =2
M1919N 3-2 magmmu’mﬁmmammmmaummﬁEJumsﬁﬂm (pre-test)
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AUFULTIVOINIE amnznmelungu (MoumAnMsAny1) 30
Fuas
hlll'l,‘ﬂu ul0, us7 2
f!}’t]fl u00, u03, u05, u09, ul2, ul3, ul4, uls, u22, u3o, 19
u32,u34, u36,u39, u42, ud4, u49, usl, us6
pou luguusa u01, u04, u07, u08, ulé, ul9, u20, u24, u27, u3s, 17
u43, u45, u47, us0, us3, uss, us9
1huna 102, ul 7,123, U31;u46, u52 6
JUu39 1hunans ulg 1
TUUTY u33 1
A9 3-3 Poyanuu 132901 FNAT 118N A BUMTAN Y (post-test)
AUFULSIVB AN amnFnmelungu @Wateniansdne) 30
FiAs
il u05, u30, u42, usl 4
ﬁﬂﬂ u00, u01, u03, u09, ul0, ul4, uls5,ul9, u3d2, uv3o, 15
u43;ud4, uds, ud7, us6
001 "bjguusq u02, uo4, u07,u20, u24, u27, udl,u3d4, u3s, ud9, 12
u58, us9
1hunan ul6, ul8, us3 3
PRTCARIRITL AR ul7, us2 2
TUUT u23, u33 2
51082199AUDIT0YA PAM ﬁmsﬁmu@gﬂuuuﬂ”ﬁnﬁusﬁ’m&a"ﬁ’”qgﬂ‘ﬁ 3.3 UpyauaAA

= 9 9 Y J .
FYASDYARNIY 3 TYoyalinay 2 magaqwmwm"lﬂa PAM u00.json
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"picture_idx": 7,
"resp_time": 1364114748

"picture_idx": 11,
"resp_time": 1364156156

*picture fdx": 7,
"resp_time": 1364114430
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M990 3-4 M3saaauvesesuainlemmualutel) PAM (Open mHealth, 2020)

nugav ‘]Jﬁglﬂﬂallﬂﬁi’ﬂillﬂi Naﬂi%‘ﬂ‘ﬂﬂ]@ﬂ’fﬂﬁuﬂi
(Inference ID) (Mood) (Valence - Arousal)
1 Afraid Negative - High
2 Tense Negative - High
3 Excited Positive - High
4 Delighted Positive - High
5 Frustrated Negative - High
6 Angry Negative - High
7 Happy Positive - High
8 Glad Positive - High
9 Miserable Negative - Low
10 Sad Negative - Low
11 Calm Positive - Low
12 Satisfied Positive - Low
13 Gloomy Negative - Low
14 Tired Negative - Low
15 Sleepy Positive - Low
16 Serene Positive - Low

sy ’ 2 / = @ A
mﬂ"Mmega PAM u00.json 1u picture_idx: 7 Hl8D991509 “Happy” Haggniaon

518M15 (9T UNAN 2013/03/24 03:45:48
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v o d ] J
3.3 ﬂ?]ﬂﬁﬂwuﬁﬂlﬂﬂ%ﬂﬂa PAM NUDITUN

4 o 4
91In903a PAM 1ijo3aT0yaue901308 (Emotion) H30A21MFdN(Mood) 119z 14
9 1

Ho3an131901508l (J. P. Pollak, P. Adams, and G. Gay, 2011) #1931 3.4 Fuilunisdugdi

= =R ' D] ° Yo T A 9 g o
Llﬁﬂﬂﬂ\iﬂj’]ﬂ?}ﬁﬂﬁﬁi“%ﬂqg}'ﬁ'Njﬂﬂi%llﬂﬂﬁ]’]ﬁ@ﬂ"uﬂﬁ Russell 1ﬁ@]1LLﬁuQL§u@]uﬁ1ﬁiﬁJ

v
1 =

1 { ] ] 1 < J 1w £
Mnleuaase1suainlfies Tasuliinguusinmesnilunguay 12 MW aunguasil nqui
1. High Arousal/ Negative Valence f Zj: un 2. High Arousal/ Positive Valence N ?-,j' AN 3. Low
Arousal/ Negative Valence 1tazngifl 4. Low Arousal/ Positive Valence 5310 19uaasnialu

101 PAM 191171 48 7N

A
Afraid Tense Excited Delighted
Frustrated Angry Happy Glad
Valence =2
Miserable Sad Calm Satisfied
Gloomy Tired Sleepy Serene
Arousal

a W 1A [ 1 gy 2! g J v o, 2 A ' [
ETJ‘VI 3.4 MIIANNIAHUHITONITIANANUDI” ALNFDITNDL 16 £17 @ﬂﬂlﬂuﬁﬂqu“ﬁﬁﬂ Ay

U190 049 Russell’s Circumplex Model of Affect and Affect Grid (Russell, J. A., Weiss, A., &

Mendelsohn, G. A¢; 1989)

110317 3.4 M3 1Aagnu Y9 PAM (PAM Scoring) (John P. Pollak, 2012) luuaag
4 ° 1 ] A L A A A o 1 R
PITUAIZUAAIAM UM UITOIUDININNG L5911 1aen (AanngUn ) uaziruaniosusiiu

A = 13 @ = @ =2
ﬂmuuﬂmgﬂ‘ﬂ 3.5 ¥z uaIA 1Y Valence (1% -2 D4 2) 1ag Arousal (AUAY 1 DI 4)

2,4 -1, 4 1,4 2,4
2,3 -1,3 1,3 2:3
2,2 -1,2 1,2 2,2
2,1 -1,1 1,1 2,1

gﬂﬁ 3.5 @13 14aA3 PAM Scoring (Valence and Arousal)
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= A o = [ A J . A 1w
fl]”lﬂg‘ﬂ‘ﬂ 34 LZJE’JH13J1LVIEJ‘]Jﬂ‘]J§‘]J‘I/I 3.5 915U “Afraid” 9511 Valence IN1NUY -2 LIAg

[ Y A . A ddy o 1Y)
Arousal IN1N1 4 1199 Negative (Valence) g mauwummmﬂuauqq HagILAl Arousal g

A A A @ A o = Y o =1
NIDNANITAUAIG LASAITNN 34 ‘LHZJ”IL‘IJEJ‘LATL!E‘}JLL‘]JT_IGIWN Valence — Arousal llﬂﬂﬁ'i‘ﬂ

Y

9
3.6 1Aune15U8INY 16 ©130INUNGY Negative Affect (NA) 1A1A Low-NA 11ag High-NA ngu

Positive Affect (PA) 18U Low-PA 1ag High-PA

Afraid Tense Excited Delighted
High-NA High-NA High-PA High-PA
Frustrated Angry Happy Glad
High-NA High-NA High-PA High-PA
miserable Sad Calm Satisfied
Low-NA Low-NA Low-PA Low-PA
Gloomy Tired Sleepy Serene
Low-NA Low-NA Low-PA Low-PA

3 F 7
51]‘?] 3.6 @151\‘1ltﬁﬂﬂﬂ§$LﬂVlﬂlﬂﬂﬂTiNmWﬂﬂi%ﬂUﬂJ@ﬂﬂWiNm

Y

a oy .
34 mﬁ%’mmﬂmega (Data Preparation)
A v = o 9 A v 1 7= .
iiosninvayang i 15l umiiesnssuiumsssdeted lugdnuuves lwanzoglu
9 ' 7 S 9 = ) 4
gUuvvveIas1dRyarEY IWdu s ana SV, EXCEL 1ludu mimsoudoya PAM tile
o Y a <Y A =< 9 ' J 14
il lumsdmszidienidenszuaums 3de sWrunse Uaumsutas Iidesuuauny
< L g Y
180N liullduuy csv saiuWesumangasedonls Taoldnu lunou (Python) lums

o 9 A <3 Ty a s v v
ﬁ]ﬂmsmaga PAM LWE]ﬂ’)”lll’dzﬂOﬂuﬁzijmijhluﬂﬂﬁLﬂiEJNCB@V‘IGILL’JiTINﬂ?ﬂjWHﬂJ@QﬁMW

[ 1

[ [ o ' < o o
997 ﬂ1y1h1WV]@uﬁ13J1§ﬂﬁ]ﬂﬂTiﬂU%@NﬁﬂQﬂﬁT?qﬁ@ﬂTQﬁ'Jﬂlﬁ'J Iﬂﬂﬂﬁlilzﬁﬂu%ﬂﬂ?ﬁﬁﬁjﬂ

Y

o U 4 1 4 g’; o 1 o af 4
a1 Inneuriiniseru s PAMuaaz 19d 9101719291015 map Ardavluilad
[ 4 P [ 1T W
“picture_idx” 71 ‘Mood’ Categorical 1i® 1% 1a1l5zianveiorsuainasanumdaviazulas

= J . . . J v . 3
Foyararluilaa “resp_time” 910311V VVOI Unix time A28WINFU timestamp Tliiuan

9 Yo Yy Y v o ) v o o Y
3JW]§1:§11W]13J“V]“U@3J61€Iﬂ?‘ﬁﬂﬂll’l W3E]‘JJﬂ‘U%ﬂfﬂiﬂlﬂﬁJﬁGl‘l/ilﬂll'lz’dilﬂ‘llﬂ'liu"lulﬂﬁhfalu

u U

J Jd @ o v  w @ {
woauFvamsmuiosnszuaums ludnuaa luaagali 3.7



U

e

3.5

@ 4 a o v A
%’agauuﬁﬂmqmim (Events log) (Wil van Der Aalst, 2016; B85 11U NFIEIAA,

Y

=

d

HAUUNMTIANTII

o O A A WO N MNN - O O O O

|

start_time

2013/03/24 03:45:48

2013/03/24 15:15:56
2013/03/24 03:40:30
2013/03/24 03:45:42
2013/03/25 21:21:15
2013/03/24 03:45:54
2013/03/24 19:00:07
2013/03/24 13:07:30
2013/03/25 01:53:24
2013/03/24 17:11:29
2013/03/24 23:00:49
2013/03/25 05:50:25
2013/03/24 21:16:09
2013/03/24 18:32:17

77 2013/03/25 12:34:00
8 1.2018/03/31 01:11:19

i case_id
{
*picture_idx": 7,
“resp_time": 1364114748
h
{
"picture_idx": 11,
"resp_time": 1364156156
| 9
{
*picture_idx": 7,
"resp_time": 1364114430
H
{
"picture_idx": 8,
"resp_time": 1364114742
+
{
*picture_idx": 7,
"resp_time": 1364264475
}
{
re_idx": 6,
t1 1364114754
} :
iIx"a B
;1864269607 |
3,
'
= = 9 Y
51]‘" 3.7 NISATENYATVD A PAM mslmm"lwmu

activity
Happy
Calm
Happy
Glad
Happy
Angry
Happy
Sleepy
Happy
Satisfied
Serene
Happy
Happy
Happy
Tired
Happy

u00
u00
u00
u00
u00
u00
u00
u00
u0o0
u00
u00
u00
u00
u00
u00
u00
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e

A Jaq ¥ A I 9 ) o A o =
2558) A9 Ggﬂsummsamimmi%gwaLﬂumagawwmmimmum NITUIUNIT Iﬂﬂﬁluuu‘ﬂﬂ

4 (] AaAa 4 [ a
gMsineelioyase oo 310ANTLAA (Attribute) 19110 AIBIAYNT (Case id), NINTTY

(Activity name) #10$M5U52912a1 (Timestamp) 736120819711 3.8 T

1 i
o VUUAVNTA 19U iﬁﬁﬁijﬂiﬂ (patient id) RN L GRGAG (order number), HUBLAY

a3
A13509i3 81 (claim number) 111AY

e FONINTIWIFU NTOYLR (approve), MTINIAN (reject), AIND (request), NTE (send)

Fludu

o [ 3| 9
e M3UITENUIAT U 2019-11-29 09:55 11l UAY
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Caseid  Eventid Properties
Timestamp Activity Resource  Cost
1 35654423  30-12-2010:11.02  Register request Pete 50
35654424  31-12-2010:10.06  Examine thoroughly  Sue 400
35654425  05-01-2011:15.12  Check ticket Mike 100
35654426  06-01-2011:11.18  Decide Sara 200
35654427  07-01-2011:14.24  Reject request Pete 200
2 35654483  30-12-2010:11.32  Register request Mike 50
35654485  30-12-2010:12.12  Check ticket Mike 100
35654487  30-12-2010:14.16 - Examine casually Pete 400
35654488 - 05-01-2011:11.22  Decide Sara 200
35654489 - 08-01-2011;12.05 =~ ~Pay compensation Ellen 200
3 35654521 30-12-2010:14.32- . Register request Pete 50
35654522 <. 30-12-2010:15.06  Examine casually Mike 400
35654524  30-12-2010:16.34  Check ticket Ellen 100
35654525 06-01-2011:09.18 ~ Decide Sara 200
35654526  06-01-2011:12.18  Reinitiate request Sara 200

v (]

gﬂﬁ 3.8 maﬂn%y‘aﬁuﬁﬂm@mmf (Table 1.1 A fragment of some event log: each line

corresponds to an event , page 13) (Song, M., Van der Aalst, W.M.P., 2017)

Y
o Y] 1 <
dvSudeyan a9 1911910015100 ToYareNT U AT AUINANS 052U
9 1 9 9 a DA ] '
gudeya 1 31U Teyalsanenia @eyangiBouaenaz yanans) Feezedlugiuuy
P s 5 oW o 1 7 {
W4 csv vise lrldasedinaa: (Spreadsheet) TWdiufinnisiigsnasy wu Tddszuumsaoe
4 a 4 [
19 (trading system) 19a91nT01@NI9FINMTO3ZUD ERP (SAP, Oracle) IWlddon1ua1q o
= Y <3 g I Y
s adeyanndiulada o udu

L=

) k4 9 LAy Y ' Yy o 9
ﬁ]1ﬂmey‘auumﬂmcﬂmimﬂlwg@mga StudentLife Vmm“l,wﬁmammmawmay‘a

v
o

Y g Ay DR - o Yo s o v A
ﬂlﬁ@g‘lugﬂl!UU%H@Tﬂﬁﬂﬁﬂl%ﬂ@u 1/]ﬂ31!']llﬂGlGIfﬂ‘]J“]ff’JcV\I@LL'Jjﬁ]ﬂﬂ’]ﬁ‘i/nﬂﬂ’]ulﬁll@\iﬂﬁSTJ'J‘L!ﬂ']ﬁ

D

9 o Y 9 Y A A a = v A
1) %ﬂ‘l]ﬂgﬁ‘lﬂ!ﬁlﬂ@@ﬂ ‘ﬂizﬂi’)llll‘]_lﬂ’lﬁl HUWYAUNTY FONINITITY LASLIAN i’JllﬂQ‘Ui’)gﬁ@Ll 9

Q

A

< 4 o Y ' 4
fo1luwosa (resource) 150 Yoyana'l (other data) Hazdvsvadoyalioglunosuua

A s o A 3 9 Y . s
(Format) i woWduasnsdanmsmileanszuaunsiuldanla 5 Disco (voudnrsnig

a J < 9 o 4
§3nv) ansnlddeyaluesuua CSV uag MS Excel files 1Hudu d1m5u ProM lolesuun

XES (eXtensible Event Stream) (N. Tax, N. Sidorova, R. Haakma, W.M.P. van der Aalst, 2017)
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4 S A ' 4 1
uaz CSV Tag ProM aziitasoaiie lumsulaslwdiie 1deglugiuuy XES oms 1dauae
J 4 J I 1 o

30 1donALI3 Disco Tumsuaslnldain csv iilu XEs lamueniu

A 9 vy Y ~ aa ¢ 1 Y A Y

ileaningadeya PAM sznov lildredoyariio 2 tean3iog mniude Jeyaszy

o y @

Uszinnvesersuaitazdoyanal 1Indoyaves PAM Ninua 15192 ladeyasmvenindnu

' A 9 s 9 ) o = A
LUNASAU AD ﬂlﬂgﬁi’)”lillm mayjaizunmuazmagauﬂﬁﬂm AT NN 3-5 U 3-6

d' 9 v K
M1319N 3-5 VBYAUNANY u00 qij‘]JLL‘].I‘].I(?HTIQ

1381 ﬁ"l]ﬂiﬂJ ﬁﬂﬁﬂBW
2013/03/24 03:40:30 Happy u00
2013/03/24 03:45:42 Glad u00
2013/03/24.03:45:48 Happy u00
2013/03/24 03:45:54 Angry u00
2013/03/24-13:07:30 Sleepy u00
2013/03/24 15:15:56 Calm u00
2013/03/24 17:11:29 Satisfied u00
2013/03/24 18:32:17 Happy u00
2013/03/24 19:00:07 Happy u00
2013/03/24 21:16:09 Happy u00
2013/03/24 23:00:49 Serene u00
2013/03/25 01:53:24 Happy u00
2013/03/25 05:50:25 Happy u00
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d' 9 v K
M1319N 3-6 VBYAUNANYT u0l gﬂgmumﬁn

1391 ﬁ%ﬂiiu ﬁﬂﬁﬂy”l
2013/03/24 04:47:08 Happy u01
2013/03/24 05:06:34 Afraid ull
2013/03/24 05:18:50 Sad u0l
2013/03/24 05:30:07 Excited u01
2013/03/26 19:31:35 Happy u01
2013/03/26 19:34:16 Miserable u01
2013/03/26 19:43:54 Excited ull
2013/03/26 23:45.45 Gloomy ull

Tumsadndoyatiio lFOunumaliamiiosns: UImMsaenaesd) Ao nuemensa

) I A a = 9 o ) 29 9 Y
MIndoyadNdu AINa Ao WNgNIl 15199A9d 1T TaaN 19 119z ad ey
2y v v @ ) ) 9 A = N { A 9
nsdl ldnnanudwiiusvosdeyala lainndeyanied lunidivoe1uateil isudendoya
9 ) i< A a P ‘g 1 Y]
nawnlidudamivue “vinoaunsal” tiegnans sy (@15v8) Maean luuaaz uilsznew

L4 < @
lildreersusiog Isthaesiluvenindnmiau i 15999505 zoaums lumsade “vmneay
= A a 9 s Y Yy d Y Y Y A
nsoi” ivAmd T luladeyalieglugiuuvve s Ildniouldanunnmiionszuaums
2 J @ { A
aunuis laagunsunislastoyaamgil Tnansamatala woyadagili 3.9 Gududrens
' J % 1 s E I T
erudoya lild PAM deeglugilun ulvasson nindwmlasdeyalvdieglugiuvy csv
9/ v < o a t4 A
ulasdeyamelunnsdadnamilulszmnyesersuai laansianisso1susiaiunis e
o < < =} o v 9 9 9 ' 4
3.4 wazuilassvanarlu unix Junamasgy Gosdinudoyadional ad1anguelsuel
o ° < 4 I '
110 16 o1susinazgamemuanineaunsal Ineldnandunua @eu lidnasaldoglu
% { ° o A . v oA o 1 {
stuuulid csv andeuii 'l ldaunueednis Disco Fluxicon waadns laa1o613a15190

3-7 11Ag 3-8 VOINANYI 2 AUAD 100 1AL uol



<
Uxt.)

A

y

BITHAILAZIIAN

a

v

\ 4

IFE9ANAULIAN

PAM (JSON) nd csv
nunganTal [ ngunsnel
v

517 3.9 TlamnSauaasunoumsuilaivaga PAM-JSON 111 PAM-CSV

M5190 3-7 ToyaNANE1 w00 JYUUUMIIIALAL VI BEUN Tl

ﬂiJWEJLﬂ"Uﬂ’iiﬁ 1391 fQ]"l]ﬂiﬂJ ﬁﬂﬁﬂHW
0 2013/03/24 03:40:30 Happy u00
0 2013/03/24 03:45:42 Glad u00
0 2013/03/24 03:45:48 Happy u00
0 2013/03/24 03:45:54 Angry u00
0 2013/03/24 13:07:30 Sleepy u00
0 2013/03724 15:15:56 Calm u00
0 2013/03/24 17:11:29 Satisfied u00
0 2013/03/24 18:32:17 Happy u00
0 2013/03/24 19:00:07 Happy u00
0 2013/03/24 21:16:09 Happy u00
0 2013/03/24 23:00:49 Serene u00
1 2013/03/25 01:53:24 Happy u00
1 2013/03/25 05:50:25 Happy u00




33

M5190 3-8 FoyauniFou vw0l FUuUMINHETINTRYN Tl

nngaun Il nan AINI T UnANEN
0 2013/03/24 04:47:08 Happy u01
0 2013/03/24 05:06:34 Afraid u01
0 2013/03/24 05:18:50 Sad uol
0 2013/03/24 05:30:07 Excited u01
1 2013/03/26 19:31:35 Happy u01
1 2013/03/26.19:34:16 Miserable u01
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[ N\ Statistical Applets
| Simple Random Sample

A sample selected in such a way that every sample of the desired
size is equally likely to be chosen is called a simple random sample
(SRS). This applet lets you randomly sample a population of lotto
balls, where the population size can be set anywhere between 1
and 144.

size n and

area info the

Population hopper Sample
Population = 1 to |38 P il s

00000000 |
Select a sample of size: |5

[ copy sample to clipboard.«
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3.6.2 Dotted Chart Analysis
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{ { [ [ Y4 v % 1 e o
2015, 2017) Nuaadalugin 3.18 1agHad91nAT A0 UANVFUHUTITHINAIIN 115Ul

Y
udrvznlannang sy “Afraid” 1ag “Frustrated” Tunsaiaaulvainatiunasnin “Angry” Tu



43

Y Y
WU URGINUAINTTY “Sleepy” 1ag “Sad” TunsaiaulvaiNaTunasnin “Gloomy” A9y
MmANANSYANToMALAMIBINTZUIUNITAIETANDS N Disco Fuzzy Miner 3911150 19

4 a ! @ o o 1
e IddoyaBeguamineInuanznsersualve inAny Tusza191n59M3 StudentLife

L

% (Y] J J
38 MIVANNIAKYHIONIIANGN 1IN 16 915Na00MTlU 4 dIU

A A =2

o @ a
LNDN 3ﬁﬂ1§l1llﬁ$@]i?ﬂﬁ@ﬂllu’31ﬁlﬂﬂ1@@13Nmﬂlﬂﬂuﬂﬁﬂy1 (MAENOANTIUNI

Pl
Y R o

i’)”lillif!’) 1aavuaunuVIIa0 v 15 disa-<Russell’s (1980) Circumplex Model of Affect” Tu

g ¢

1 & 1 s @ [ {
ﬂﬁﬁﬂi&l”lﬁﬂ?ﬂﬁﬂﬁumﬂﬂﬁuﬂ 16 ANINOITNUUNINUA 28 ﬂTﬁNﬂi’ﬂl@QiﬁL‘ﬂfa ﬂ\‘lg‘ﬂ‘ﬁ 3.19

4 [ (Y [ ' EL ' C4
guarlo 1 a1n 15 IarNIA HYAINE 1A 15ATIERTUA TN e 15 WAl Tuudvete1TNal
A dy 4 a a ; LA (% 'o A
W3ON U013 UAl “IHIINGN” “1FWANAY HAZANTIZO 15 UAALRA “ga” iaz “A1” 1INz 3.4,
3.5 uazgUin 319 18A9015297 3-9 TasldinSeenuignan (9 N “Positive Affect” az 19

4 o o v o
IATDINNNEE 1 (-) N “Negative Affect” LAz @NNUDTNU “Valence 4@ ¢‘Arousal”

high arousal
EXCITED
‘ ALARMED *  AROUSED o * ASTONISHED

AFRAID
I * DELIGHTED

TENSE ¢ o ANGRY
DISTRESSED «
ANNOYED » GLAD

FRUSTRATED® ® * HAPPY
o PLEASED

displeasure

easure
e SATISFIED
* CONTENT

MISERABLE o -’CSEFEE\NE
DEPRESSED * o ATEASE

SAD e RELAXED
GLOOMY o
BORED  °

.
DROOPY  *y qigep  [steery

low arousal

51091 3.19 LDVUT1A09 Circumplex VBIT A (1980) TABLAY y LAAIDITEALAIINAUAIVD

Y

4 &' % A:i 9 d‘ % q’; d' 9 1 =S
913U (mm@umqmmuuu HAZANUAUAININATUAN) LASHIU X HEANDNNIINY (AN

PFIAUNNAUGY 1AZANWYPTIVINNIAIUY) (John P. Pollak, 2012)
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d' o [ Y . 9 I A
713190 3-9 ﬂ”l'iﬁ]ﬂﬂijll“ﬁ%ﬂ?ilﬁﬂguuu “gﬂgm‘uwaﬂszwu Circumplex” g5 1eanudaIu

HANAINANNFUITIVEIdNTNanToRANTZNUUBNIM I INGAT IR ST 1

High Negative Affect High Positive Affect
Afraid (-3) Tense (-1) Excited (+6) Delighted (+8)
Frustrated (-4) Angry (-2) Happy (+5) Glad (+7)
Low Negative Affect Low Positive Affect
Miserable (-7) Sad (-5) Clam (+2) Satisfied (+4)
Gloomy (-8) Tired (-6) Sleepy (+1) Serene (+3)

~ 9 SRR Tlan ¥ 05 ) ! ) 7 A A
AT WN 3-9 Glﬁﬂ’ﬂ?JlsU'lcliWI@‘UuLﬂﬂ'Jﬂ‘U’J‘ﬁﬂ"lﬁﬁ]ﬂﬂq3JLLu'JIHﬂJV]N@WﬁJﬂ!LGHQ‘U'Jﬂﬁiﬂ
a [ 1 % 1 dy A 1 4 1 ) Yo 0 g
INAUANNATI (AIUIBHIDNININDITUUUINNA 16 T19DTF) uazm”l‘lﬂcmmallﬂu
® High Negative Affect (High-NA) 18un F rustrated, Afraid, Angry 1ia¥ Tense
® High Positive Affect (High-PA) 1aun Happy, Excited, Glad 1/9% Delighted
®  Low Negative Affect (Low-NA) 1dun Gloomy, Miserable, Tired 18 Sad

® Low Positive Affect (Low-PA) 1dun Sleepy, Calm, Serene ttae Satisfied

{ v 1 [ % ] 9] [ 1 4
1nMs7 IRiLenguIo A TagMIguAIDEININAN Y 5 AULAZNTIANGUITNAIVY
[} g}./ il H 1 1 4 1
WnAny s 5 aulieglusiuunaimisisn 3-0 1aun nguoiswal léin High-NA, High-PA,
9 @ a A 9 a o 1 A A 9 9
Low-NA, Low-PA gilutiuesvayatraasasgaii 3.204elylumsiae ludiuineivesny
WnAnwuaazay Taemirnuald Wu1etaunsal(case id) N9n353 (described) HagLIal

(start_time)
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| @ case_id [0 start_time 1 # mood_id | B4 activity |4 score #* uid
1.0 2013/03/24 03:40:30 7 Happy 5 u00
2 0 2013/03/24 03:45:42 8 Glad 7 u00
3|0 2013/03/24 03:45:48 7 Happy 5 u00
40 2013/03/24 03:45:54 6 Angry -2 u00
50 2013/03/24 04:4708 7 Happy 5 uo1
60 2013/03/24 04:47:39 6 Angry -2 u4é
710 2013/03/24 04:4802 7 Happy 5 u33
8 |0 2013/03/24 04:48:31 7 Happy 5 u08
9 l 0 2013/03/24 04:48:59 2 Tense -1 u4s
10 ‘ 0 2013/03/24 04:49:01 7 Happy 5 u32
110 2013/03/24 04:49:25 3 Excited 6 u34
12 |0 2013/03/24 04:49:30 11 Calm 2 ui0
13 10 2013/03/24 04:49:56 6 Angry 2 u31
14 10 2013/03/24 04:50:00 5 Frustrated -4 u24
15 |0 2013/03/24104:50:44.6 Angry 2 u30
16 ‘ 0 2013/03/24.04:51:23 10 Sad -5 u04
17 10 2018/03/24 04:51:29 | 6  Angry 2 ui2
18 ‘ 0 20138/08/24 04:51:34 7 l Happy 5 u36
19 |10 2013/03/24 04:51:42 i2 Satisfied 4 u44
20 |0 2013/03/24 04:51:43 10 -Sad -5 u47
21 |0 |2013/03/24 04:52:116 7 Happy 5 u02

d' 1 A a o %,
§1J°n 3.20 M3321NqUHTOBT VWDV (described)

2 om0 v 1 7 o = Ay Yo = Y 1
UDNIINUAD olavanquersualuesindneIN A 1 DUdoD D WA TS INoU

£ H v
HAZVAIR WA MFULS 1UDINITFUIATING 5 NG N1 YRINI1IN 3-2 aza13199 3-3

A Yt 2y & a o 4 = o S A

Tagi@o N WIZENUN I FUIRTIAWATEAVASIUUN 1 D9 27 3alelunsdvalonszuiums

AenAdin Fuzzy Miner 1198 Dotted Chart Analysis
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UNN 4

Han15I08

U

(Y] d a
4.1 'Jﬂquﬁgﬁfiﬂﬁll'ﬂﬁfnﬁ? &l

@ J a o {4 o o 4 J
@ﬂﬂi%ﬁﬂﬂﬂl@ﬁﬂ15?%ﬂﬂlﬁ@ﬂTﬂQTNﬁﬂwugm@QGTiNm 16 ﬂTiNﬂILLa&’ﬂQNﬂJ@Q

a

=2 o

1 1 Y ] o Y4 1 4 4

91518l 4 NQUIINMIFUAIE1TNANYT 5 AULAZIANFNUTYPINqUDITHEl 4 015 18]
2

ALYV ADUDINN I FMAT NIV VUV IWNOULAZHAT (PHQ-9, Pre-Post Test)

TaglHmatinmiioansgIums 2 INANAAD “Fuzzy Miner” 910 11511053 Disco Fluxicon 1tay

“Dotted Chart Analysis” in lilsunanProM (http/hwwwipromtools.org)

U

=
42 M
ao dy 1 < ax [ | A I v v PR
113798Uaz 100l Y 2 AFHAN AB I5N 1.1 WUNITHIAMN TV UTVEID1THAIN
L4 @ 1 @ ] { 1 (% ] R
16 ©15UBIUDIUDANE1NGHA0E1N 1A 1NNITFUAI0E1 5 A TaBNAaosIaAI01sHaINgG 16
HUUAIGINA T ANNBINTZUIUNF Fuzzy Miner 1az Dotted Chart Analysis 151 1.2 9z3anqu
¢ & ¢ v X v < ' ¢ v Ay VY a
915NAINT 16 0 15NaivRTnANEY 5 Al 4 nguelsualuazudInaa NG laaomaiin
. A A o v o < ' g o = Ay v
Fuzzy Miner 182359 2. 1111154 1A0dWNUFV0 sngueIsuaive vindnyIn ldney
9
[ [ 14 v 1
LUV VDN 1ISTUATININO Az Viad Tao I Hne @iz iuu 115 19N quAINF LTI
)
A3 1NN UIASHAIPOUMUUE DD DIWAINATIA Fuzzy Miner 51002198A09N15390

[

oo &
UANU

v
v A

o d d
4.2.1 353989 1. HUVI1ADIDITHA! “16 915N

Y
U

TuADUNITIVEN 1.115192100NNQUAIDEINUNANYT 5 AU INUNANET 38 AU AIY
AFNIGNAI081992875 Simple Random Sampling #4311 4.1 Tagnsgua108193 119U 5 AU
Y Y

1INNQUAIDENTOYANINLA 38 AL NGUAIDINABIAD VLU VTOVNINANIZFUIATININOULAZ
9 F

waa IaglHnalinmieanszuIumMT Fuzzy Miner tag Dotted Chart Analysis 1AglyHADUAIL

a 9 ' 9 . .
L4 Lﬂﬂﬁl%ﬂui‘ﬂiLLﬂiiJﬂﬁ%jﬂJ‘lJEm“a Statistical Applets Simple Random Sample
(https://digitalfirst.bfwpub.com/stats_applet/stats applet 13 srs.html)

v '
o finuadeyaninuaaesn1sgy Population = 1 to 38
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ﬁ’mumﬁmuﬂi’@uaﬁmmmimﬂmitjmi’@y‘a Select a sample of size: 5

u

[J

A A < Y 9 ' a o W
aanitjumds SAMPLE (Mdeamsgulvuadni]usids RESET)

a o @ . A o 19 Ay v Y '
AaNTJuA1d Copy sample to clipboard 1@ INgNToY AN Id91MTFUAIDEIN
Tdau

o A [ {
Haansh lanaasasgii 4.1

@ Statistical Applets
Simple Random Sample

A sample selected in such a way thal.every sample of the desired
size is equally likely to be chesen is called a simplesandem sample

click the SAMPLE button fo take a sample. (

(SRS). This applet lets you randomiy-sample a population of jeilc to move ail tha balis back from the Sample 2
balls, where the population size can be sel anywhere between 1 *Poputation hopper.
and 144

popl - = | ; - Populahonhopper - Sample
pulation =1 o @B_| 1 —_— ~
snimenee i (0, 09000000" Q0000
'd 119 0000 ©
~7 00000000 |
CSo00 |
' |
[ [
]
|
|
l
i )

ﬂﬁ 4.1 NI ﬁ m’ommﬂ “Statistical Applets Simple Random Sample”

mﬂmsduﬁ’aaéwq%’ayaﬁ’ﬂﬁﬂmﬁ’ﬂq 38 ﬂu"lﬁ’mjm‘i’mfinﬁwﬁ’mamﬁ’qﬁ 29, 35,
11,9,8Lﬁaﬁwﬁwﬁmamsﬁ’ma'nllﬂLﬁﬂuﬁua"wﬁ’mmﬁ’ﬂﬁﬂmﬁ’q 38 AU
Audds il 100, u01, u02, u03, u04, u03, u07, u09, ulo, ul4, uls, ule, ul7,
ul8, ul9, u20, u23, u24, u27, u30, u3l, u32, u33, u34, u3s, u36, ud2, ud3, ud4,
ud5, ud7, ud9, uS1, uS2, us3, us6, uss, us9 HaaNS T IxAe NguAIBENTAFNYI

dl FY a o d’ 9 1 o =K o o d' v K o d‘
Nl lunsiven 1.1 "lmm u0l (UPANKHIAIAUN 1), uld (UNADEIAIAUN 2),
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v =K o w A v K o w = v K o w A
u24 (UNANHIAIAUN 3), u33 (UNANHIAIAUN 4) Lag us9 (UNANEIAIAUN 5)
g1 4.1

9

o Ay v R D) Y 13 ) A 9y v )
® uTﬂJ@isljﬁﬂllﬂﬁHﬂﬂﬁiﬁJVN 5 611mluamﬁmum@ummﬂawagamaslwwzimfl&mm

u

an A 4 4 Y A A " C ey D
O 759 1.1 M3go13ual 16 0150l lAuA HIeIaunsal Av “case_id” NINTTN
® “activity” 1A 1791 A “start_time”

a A o ' SN Y 1 A A .
N 1.2 ﬂ?i{ﬂ@?iuml!ﬂﬂﬂ@ﬂﬂﬁium llﬂllﬂ HUWYAVNTIU 1D “caseild”

o
)

NIN3 34 AD “deseribed” t1as 1281 AD “start time”

)

O 35113 M350 15102 AaWABILD4 (Fixed Window) 18118 nusiay
N384 AL “case id” NINFIV O “actiyity” HAL 1981 A “start_time”

o indoyaitleliuneu “Fuzzy Miner” 13 11517530 Disco (01518 16 015308])

wastoyalitaglugiunn Xes e lulldnudvasenaing oM dremaiin

“Dotted Chart Analysis”

D

ada v ° dJ v C
4.2.1 353980 2 HUUDIADIDIIH 4 NYNDITHA
2 av & o 9 7 & ¢ o { o
TUABUMNTIVIN 2 1ITBYADITUAINI 16 DITHAVOIUAANT 1N DU VD WAL
4
v 0 [V @ 1 L4
FUIASININOULAZNAY (Pre-Post Test) W19A 11015 Woh High-NA, High-PA, Low-NA 118z
9 9
Low-PA 9angu Taglunauaal
o ' o = = = Y Y Yo =
®  JANqUOITNAINANEINAR ULUUAOUN N MZHNIAT1 IAA1A15197 4-1 1Az 4-2

A YA A = Dy pmm—j—— A =
DINRWIZHNUATISHUIATIANUATEADASLLUUN 1 D3 27
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= 9 [} = Y 1 = =2
M1919N 4-1 magmmu’msaﬁmnwmmmaummiﬂumsﬁﬂm (pre-test)

ANVFULTIVDINIZFUIAT anFnawlungy (NoumaMsany1)

‘LTE’JEJ u00, u03, u05, u09, ul2, ul3, ul4, uls, u22, u30, ui2,

u34,u36, u39g, ud2, ud4, u49, us1, us6

LTI SRTIIEN u01, u04, u07, u08, ul6, ul9, u20, u24, u27, u3s, ud3,

ud5,ud7, us50,u53, us8, us9

una u02, ul7, u23, u3l, u46, us2
FITIEARIRITRTRR ulg
TUUTS 33

d' Y o =2 9 =y =
M13191 4-2 GUE]?;IJﬁLL‘U‘IJﬁ1§’]ﬁ]ﬂTJ$“]53JLﬁ'§1ﬂﬁ1ﬂﬂWﬂL§ﬂuﬂ1§f”fﬂH1 (post-test)

= Y a 1 =
ANNFULUTIVDNNISHULAI ﬁll'l“]fﬂﬂ?fﬂllﬂﬁqil (ﬂﬁmﬂ]ﬂﬂﬁﬁﬂ‘kﬂ)

‘13!}68 u00, u01, u03, u09, ulo, ul4, uls, ul9, u32, u36, ud3,

ud4, u4s, ud7,u56

pau s 02, u04, u07, u20, u24, 127, u3l, u34, u3s, u49, uss,
us9
unaag ul6, ul8, us3
suise1hunan ul7, us2
FAVIIER u23,133

v

o idoyanldenas1en 41 taz 42 hgruaeumsuasdoyaive Idnionly

U

@ 4 4 a 4 Aav a o
NUAUFOWALIT Disco 'JLﬂi”I%ﬁWﬁﬂTﬁ'J‘ﬂfJﬁj'wWIﬂuﬂ “Fuzzy Miner” Tagmmua

Y
d v A )

HeANIUIA A HIBAUNTAL AD “case_id” NINTTV AD “described” LaAZ 1A AD

“start time”
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a v d' J d d S 1
4.3 WaN13338% 1.1 nQNdITNY 16 915 NUVDIUNANHINAZAY

4.3.1 HaMIIVLVBANINANEIAAVN 1 (u01)
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Afraid e o ®
Angry L] L e o o o0 o0 ®
Calm eee ® o ® e e o
Delighted e
Excited e o0 o °
Frustrated e® o® °
Glad @ °
Gloomy L ] ® o o @& L] (1 1]
Happy e @ooe [ 1 J [ J
Miserable L] L] o 000 L ]
Sad ® L ] L} L ] o0 o0 @
Satisfied ® eeoe ° e @
Sarens e o o0 se
Sleepy @ [ ]
Tense
i o
23-Aug
P}
Anal
ﬂlﬂﬂﬂﬂluﬂﬂ
WWTJ'[’)"IﬁJm‘ﬂT]J‘VN

{ 4 1
norsualvznuuduly
YIS NLAZENAN f 59191 ‘Uﬂ‘]JL!']J‘Uﬁﬂ‘]JﬂnJﬂ']')uﬂ']illm

Glu‘ﬁﬁﬂ@lﬂllﬁﬁulﬂﬂm‘l!ﬂ{ﬂﬂilﬂTiﬂﬂ’]eﬂ msnmmmmmmum

1 o
1@ 1318 Sleepy t1ag Tired
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ity L& Froquancy, 1 -
Sleepy 18 12,26 % |
Tired 16 11,43 % |

Angry 14 10 % | —

Happy 12 857 % [

Gioomy 11 7.86% ——

Satisfied 11 7.86%

Sad v THrEEEee———

Calm 10 714

Frustratad 8 571 % [

Miserable 7 5% [—

Serene 6 420% I

Tense 6 4.20% [

Excited 5 357 [——

Afraid 3 214% I

Glad 2 143% I

Delighted 1 o71% N

A A o, A % " T o % 4 RN % -ls,st Y
T G T

# » Jd a 1
SOTTUULBIVIN LLZ‘]%]INW']J?TNN

@mﬁewmmiummlﬂ Dol lues9 4 D9 -8 IduA IR AsAfoUN
W30 MA (Moving Average) ! U a1 119539 7 Y1 (Period) Huua 11 uveae1sval
Auvanavaaunulusag 24/03/2013 audd 22042013 nazidluaruavulusag

23/04/2013 Hudulyl
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4.3.2 HAaMIIVLVBANINANEIAAVN 2 (uld)

S
s
2
®
L)
®
®

Tired ® @ e o L] L] (] L]

7-Dec 14-Dec 21-Dec 28-Dec 4-Jan  1l-jan 18-Jan 25-Jan 1-Feb 8-Feb 15-F¢
Event: time:timestamp

) o o
(b) HAUDNA LU X UFAIU LUUILNU Yy’ LEAIDITUDL

31N 4.4 UNUFAT “Fuzzy Miner” 1182 “Dotted Chart Analysis” ¥93naAn¥I&1AUN 2

=3 2

4 S o 4 o [ 4
o 51 44 () wuorsuailiausa 5 e15wal Sesdrwuvinuinlinides ldaail

L, %l !

t4 a 1
Happy, Calm, Excited, Satisfied 1182 Glad WU®15ualNtAAGIHIBINAADLHB



Activity
Happy
Calm
Excited
Satisfied
Glad
Angry
Tired
Delighted
Sad
Sleopy
Frustrated
Serene
Tense
Gloomy
Miserable
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t4 Y g’; 4 @ I
(Rework) 1101510l Happy 111171 20 59 uazilolSuyuuouilu Activities 100%
Aa 2 [ ' . .
Paths 50% Wumﬁm‘fwmﬂm 2 a5a'ldun Calm, Excited, Satisfied tiag Glad WU 15

ts o sy 1 A .
DITUUN 16 @15%&!11& PAM ﬂ?iﬂJﬂW]llﬁJWll A9 “Afraid”

§ 1 ] a { o ll
g‘ﬂ‘ﬁ 4.4 (b) W‘lJﬂ”Iﬂ'JT?J‘H“L!']L!L!uEU’E)QLLN‘L!QllLL‘]J‘]Jﬂﬂ‘ﬁi’]TiiJﬂH]Zﬁuﬂluuclu
' 2 A ' A A FY o 7
%Nuiﬂuauﬁmﬂmmanmmull‘ﬂ ‘Hi’l’)3JfﬂiT@]Wﬂ‘]Jﬂ’]JL!.‘]J‘]Jﬁﬂ‘].Iﬂ']ﬂJﬂTJ%’l’ﬂﬂJm

] g‘; "9 A 9 = PR [] [ A
lemmmmumammzaﬂmmaiﬂaimmaumiﬁﬂm DITUUNUBDYNABDIUDN

1&uA 91318 Happy ag Clam

A Fraquency g ‘ﬂ-r_hlqugn,v

63, 34347, gummmm——————, [———————
2 A .ty

20 10.4% PN~

1 859%F o) Wl B

18 805 h ol W I 2\

1N 566% N __onmunilim

105 .08 Se

8 Lanas

547253 % § 2

& 202 S
3 4.52%
20 101%

2 101%

2 101%

2 10

g
3

3
5.

1 Aaa 4
(a) MNMTDA (statistics) UBID1TWD!

Data/Time

a [ ' @ 4
(b) LLN‘LA{]?Jﬂﬁ“N HUNU X’ LEAIU LUANY Yy’ LFEPNNITEALDITUN

d' 1 ana 1 1% o = o w A
sUn 4.5 MNNaDALazNINILEAINTZAT TN VRIUNANEIGIA LN 2

U

=

'\ aa PR @ % 4 ?
® qﬁjﬂ“l/l 4.5 (a) MADNVDIDITUUNG 15 15U DITUD Happy ﬁﬂ??%ﬁgﬂgﬂ 68 A3

4

Qe ol

P { o
® 34.34% 11a¥ 01340l Serene, Tense, Gloomy 1A% Miserable UANDAIA 2
ATINTD 1.01%

{ ' @ 4 ' v
317 4.5 (b) wumszave suainug Tdueglugia +1 89 +7 vaasdan Tiuves

d 1 o d a 1 1 4 d A { 1
miumﬂg“luizﬂumiuqumﬂ uaz"lu‘wuﬂmmaLﬁawmmsuquauﬁﬁm
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[ o [] =3 9) [ A d' A ] v A 9 4
FEAUDITHAL IUFI -4 D -8 uARdamaoun lugg 77U Nuur Tuyvesesual

pgAIUUINAADA

4.3.3 HAMIIVLVBNINANEIAAVN 3 (u24)




Event: activity

Afraid
Angry
Calm
Delighted
Excited
Frustrated
Glad
Happy
Miserable
Sad
Satisfied
Serene
Sleepy
Tense

Tired
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® oo eo 2
e © © oo oo o ) e
@ L o200 @ @ e [ 1 J L2 ®9 ¢
™ ° e o o ® o ° °
® e ® © o0 mm e®0 ¢ eoe e e °
& ® 0 3 ® 3 ® 00
e e o o
® 9 € 0 2 e
) e o e
ee o © e o @ e °
21-Dec [ | 28/Ded o au4-Jan 11-Jan 18-Jan 25.1dn % deFeb' 8-Feb 15-Feb 22-Feb

Event: time:timestamp

a [ L4
(b) HRAUYUIA BHIUAU X LFEANLIL LLUILNU “y  LaANDIT UM

31N 4.6 MRS “Fuzzy Miner” 1z “Dotted Chart Analysis> 4831 NANYIA AT 3

§ s 1w o o w
® gﬂﬁ 4.6 (a)WUﬂTiNmﬁlﬂu"Bﬁ S®1TUNU LdiEJ\?ﬁ']ﬂ‘Ui]"lﬂﬂJ?ﬂulllﬁ']ﬁ@ﬂulﬁlﬂ\iu

9
v A

S A %,’ a 1 4
Happy, Excited, Sleepy, Frustrated 11ag Tired WU 015 NINAAS 1MT0LNAADLH DY
4 [ g 4 o I
(Rework) 111915101 Happy 11111 10 A5 1oz 140 1050310 9110 Activities 100%
sa ¥ g ! ¥ t4
Paths 50% #1/915W2INAAT 2 A9 IALIA Excited Lag Frustrated WU 15 15181910
o sl 1 A
16 915081 1! PAM 0151019 Lin1 fie “Gloomy”
{ 1 ] A { 4 ]
31N 4.6 GY NUAMNIRUIBUBYO AU YTU T VYA N0 15 UaI v H UL Ty
' A A ' A A £Y @ 4
Frausnuazizvanadienatrhnll wielinms IdneudutuuaeuaunIzesuel
] g’; "9 A 9 = PR [] [ A
Tugreaauadumanazanauie lndaumennsAny e1susinlogenstiieq
9 1 4 . ] 1 v A ] Yy
1@un ®15u8] Happy 1182 Excited 1431952113193uf 1-8 Feb 11 latinsaeu

s
HUUTDUDINNTIITDITUMLIAY
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Excited 20 1196 %
Sleepy 16 9.58 % ——
Frusrated 4 836 % I
Tired 14 838 % I
Angry 12 7.19%
Delighted 11 659 % [
Sad 10 599 %
Alfrald ALY |
Satisfied 7 419% I
Giad 5 299% NN
Tense 5 299 % N
Calm 3 15% N
Serene 2 12% N

2

RRRRRRR
RN

9

D

] NUDFIGA 39 A
d
2 AF9NI0 1.2%
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Student Depression
Emotion Group (Relative frequency %)
id pre-test | post-test

u0l Minor Minimal | Low-PA (32.14%), Low-NA (31.43%), High-NA (22.14%),
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4.6.1 NQUAIZHINAS13ZAY “Minimal”
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(b) IHUYUNTEUIUNT “Fuzzy Miner” UDINQUDITUDIIN Post-Test (score: 1-4)



“Minimal” Depression-Related Emotional Trend Change lustration/Transition of Individuals/Students with “Minimal” Depression-Related
Emotions
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“Minor” Depression-Related Emotional Trend Change lllustration/Transition of Individuals/Students with “Minor" Depression-Related
Emotions
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Depression Test Relative frequency (%)
Minor Pre Low-PA (29.48), High-PA (28.81), Low-NA (21.15), High-NA
(20.56)
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4.6.5 NAUAITHAS132AY “Moderate”
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“Moderate” Depression-Related Emotional Trend Change llustration/Transition of Individuals/Students with “Moderate™ Depression-Related
Emotions
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Depression Test Relative frequency (%)
Moderate Pre High-NA (27.99), High-PA (26.8), Low-NA (23.15), Low-PA
(22.06)
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“Moderately Severe" Depression-Related Emotional Trend Change llustration/Transition of Individuals/Students with “Moderately Severe" Depression-
Related Emotions

re ost
P P pre (15-19 score): 1 student post (15-19 score): 2 students

High-NA (19) ==+ High-NA (94) @ @

High-PA (18) === High-PA (97)

Low-NA (45) == Low-NA (141)

Low-PA (77) ====pp Low-PA (107)

[

1 < v {
(c) M3nf3euiieungueITuBinUMIABULLUADUDINAZFUAT 1NN TZAD “Juse 1

NaIN”

d' a 1 o A 4 9
31]7] 4.21 (a), (b) VAUDUNISVIUDITNANDIT UL PNANNDTNY T LA (c) MUY
= 1 /v v o = 4
fﬂilfﬂaﬂullﬂﬁﬂﬂlﬂﬂﬂqu@TiNm%ﬁiJWlJ‘ﬁﬂ’UﬂTJ%"]fllLﬂﬁ"\ STULLI thunaie” (Moderately
Severe Degree of Severity) AZANUNLLAAL S18az DA UNANYIN lavinmsnaaey

% 1 QU
LL‘U‘Uﬁ’f)‘Uﬂ13Jﬂ"|'3$°§mﬂ%}11/l\1ﬂﬂulm$ﬂaﬂ

4 {o o o 1 @
M151971 4-8 ANND AW NTVDINGUNIZTAG 15201 “Moderately Severe”

Depression Test Relative frequency (%)
Moderately Pre Low-PA (48.43), Low-NA (28.3), High-NA (11.59), High-PA
severe (11.32)

Post Low-NA (32.12), Low-PA (24.37), High-PA (22.1), High-NA
(21.41)

4.6.8 HAN3IE
1. APUMUUAIUDINANIEFUAT INOU W15 IANUDFIZAIINAGURITNAINY D
J o [ [
NQNOITNA! Low-PA 1NN 77 14 Low-NA 11111 45
v A { 1 o 1 1

2. APUMUDADUNINANZFUATINGT N5 IANWDFIFAIINNGUITUBIND I NG

13181 Low-NA 11111 141 1ag Low-PA 1A 107

1 Ao o o 1 d ' ¥ a =
3. MANudFuiniveInguersualeg lunguoITuANUTILINLazal Taglan1Iy

@A o o ¥ v o
aTi3Jmﬁuma@mnQﬂ@uuawmmuuumﬁ@°u




1 = v U
4.6.9 NANNNITHNIAIITAY “Severe”

a 1 4
(b) UHUYNNTEVIUMT “Fuzzy Miner” YBINGUDITNRIN Post-Test (score: 20-27)

96



97

“Severe” Depression-Re|ated Emotional Trend Change lllustration/Transition of lodlvuduals/ES!udems with “Severg” Depression-Related
motions
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