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Case-based Software Project Network Generation by
the Least Modification Principle

No Bok Lee, Jae Kyu Lee

Software project planning is usually represented by a project activity network that is composed of stages
of tasks fo be done and precedence restrictions among them. The project network is very complex and
its consfruction requires a vast amount of field knowledge and experience. So this study proposes a
case-based reasoning approach that can generate the project network automatically based on the past
cases and modification knowledge.

For the case indexing, we have adopted 17 factors, each with a few altermnative values. A special structure
of this problem is that the modification effort can be identified by each factor independently. Thus it is
manageable to identify 85 primiive modification actions (add and delefe activities) and estimate its
modification efforts in advance. A specific case requires a combination of primitive modifications.

Based on the modification effort knowledge, we have adopted the Least Modification approach as
a metric of similarity between a new project and past cases. Using the Least Modification approach and
modification knowledge base, we can automatically generate the project network. To validate the
performance of Least Modification approach, we have compared its performance with an ordinary minimal
distance approach for 21 test cases. The experiment showed that the Least Modification approach could
reduce the modification effort significantly.
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Atele] #H A5t T|Hol| ot 2ZEQN ZZHE HEHT YHALH

W & o FeEjojok dhe &F(activities)E o]
AdE, A et 559 47 A
A= g (process) O 2 Fo] wm, dukHo
Z tE ZE(Gantt chart)ut &5 4 E Y (activ-
ity network) 0.2 RHECTHI2 24] ZRAE
#FHAe ZIAE 2794 oﬂﬂ Z2AE A

& A5 93] AL AEF7(life cycle)E

\_/

Aedta, g7 HE %E‘:" ﬁ%ﬁm e
Aol met o &5 £ME Aot HEs
2 ol g ﬁ}ﬁ](Phase)tﬂE % s 243 gt
[25, 28].
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% 7H‘C”XH a
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u, dukx9] &Z 2 (template) 3} F=AH4
8 (tailoring) A3 (guide)o.2 & ZF oA 4
AAQ Z2ZAE ge AFE Ag3tet =
31-$-(know-how)$} A& o] BZ317] wjiEol of
2] A4 o|tH23].
2.2 Alg7|8 £2

HIE A8st=

rd

A

JLEZ_IE HYAEL NEL ZEAEY 4
& FHs] HsiA I o g #AY fA
g AHIE 23, A7) BEH =] AYe
ARRBIA 1 AR AL E AR ZEAEQ
539 5tA e k. o] AN FAY A
B FA9 fARE At E FRA F5EH

A,

aeht $AME Z2AE Qo BTER 7
ﬁizAE Jﬂra]x].o]] me 24 Z2HAE AF
W, 2AF3LAA JFAA A
% 98 Aolch AR oAl 4
) ZRAE A& AlWlo] A2 %ﬁé}
l=e ZH/\}E— & lE‘rEﬂ, é%‘%}%u

z‘s}t TS xam;v}[é ] AFHA Az,
74*3%:— A[16,19] kel A AbEl7)
& Ag3tel Z2AE Age] FA4
o g 77 ol FoA ghor, £TES O] A
o A5l Bl <lF8,26] T &
T HoplME At F2 7
i }Al 3 ik o
Eolu ol fl=
2AE ]E-‘Hﬂi—‘"— 2233t
AR 2 VIS A8se AL
2 A¥ ke AR os 1o Ao

He
Ao A
E
A

970

—_

:Lll:lm.

Eis
2
|

3

>

2.3 ATEY0| ZZHE HE 28 i

A 7R 8 7TEE A gele) ATEgo] 2
= 71 M AEE X

2
o?L
Oli

2 e S0 me HAY 7Pg FASE A
, AAR A1 AR Al

il
o
12
e}
(o]
o,
o
o,
i)

M2 ZRAE S A FAEofoF T
th £ Ao M Z2AE Fe|Ast FAY fF
A AbE 2 ALEEe QRS ZZAES] AF
2 s @ TeAE YEQ2Y 44 3
e <1y >3 2o, @ dydMe ol
ARE AP A]2EQ) SPP(Software Project
Planner)E 7#3te A2z LT & 3

H13A M1z

HAMBEAT 105



Aol sRaas Tt ot AZEYO ZRHE EYI HHALH

=% st

Filterin
Knowledge

P t
[ﬂ@'@i_}-—ﬂ {1) Define a New Project

Project Specific
Information

Case Index

{2) Retrieve the most
similar case

Similar Case

:

(3) Modify the similar case
to the new case

Apply

Case Enroll

Apply

<38 1> A 7|8 Z2HE AE +7 Hi

2.3.1 22 ZE2HEQ| FH9|

M2 AZEY o] TZAEZ Fofsle B
ZMEZZAHE FYRe A2 ZIAHEY E
A &, T2 9Y(profile)S A ejsho} 3ty =2
AE olF, Z2AE NF ¥ FRY 23 A
& ZRAEN AYS shs T2AE @
g7 5 T2AEC ¥ 718 RS dgdct

2 d7olM z2AES] Z23de st
7] flgte] AZES 0] ] Y B, a2
Edo] /e A g 2d, At ¥4, a9

847 2 & de FES A oy
84 FEY 2 N2 TEAHAEQ QU
7} o] aRH o R FAS ALEE HAs) 4
g Fog Ahgdr)

E3 Z2AE BT} JRE ZZAE )
29U FRE QJET W 2 8AEY PE T
de M2 F53td Z2AE EY 720
AL F F W) WE M2 FFE FE §
&9 e ujAsor gt
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Mol X E 48 vidol ot AZEYN Z2HE HEYD YHAAH

AES 3EHD 1 847} 28 ¢ A= @

=2 49 s

[t o

Project Type: {Strategic Planning | Application
Maintenance | Reengineering |
Data Warehouse New Development
| Package Customization }
1. Analysis of Current System
{ Necessary | Unnecessary
2, BPR {Necessary | Unnecessary)
3. Requirements Clarity:
{Structured | Unstructured }
4. Adoption of New Technology: { Proven | New}
5. Data Migration: {Necessary | Unnecessary}
6. System Architecture:
{ Terminal/Host | Client/Server | Web/Server }
7. Development Methodology:
{Structured | Object oriented }
8. Prototyping: {GUI | Performance | Feasibility
| Unnecessary }
9. CASE Tool Use: { Necessary | Unnecessary }
10. Reuse: { Necessary | Unnecessary |
11. Staff Experience of Application Domain:
{ Experience | Not Experience }
12. Staff Experience of Methodology:
{ Experience | Not Experience }
13. Staff Experience of OS Platform:
{ Experience | Not Experience }
14. Staff Experience of CASE Tool:
{ Experience | Not Experience }
15, Staff Experience of Programming Language:
{ Experience | Not Experience }
16. Staff Experience of Middleware
{ Experience | Not Experience
17. Staff Experience of DBMS:
{ Experience | Not Experience }

<38 3> 9
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3.2 8 X4

FARAANLE FAG A Y Z2ada QR
ZZAEY 22 Alo]Yf Fold 24T
oA, Zt Aoldt e AR FAIG AlElY] 24
$E N2 Z2AES 940 Zo8 W7
2ol e} FARGE Al ZEAE HESA
= A2 Z2AES WEYIRE FAAIE
EdQl Aol 4 ()9 Mie 1774 B& 84
io s FA A Z29Y9]j FS A2
Z2ZAE Z2RYY jgoz tiA AJe B¢
of M 4 ANE] JfolH, 4 9 me
ER i 840M BA At =299 ghs A
2e Z2AE Zagd k oz dAAI=

[ > 1o o Ho

i

g 87EHE 4 Aot
M,’ =1 7’5ij fOT all j, k (1)
¥iikr af'm —ai’ 2

‘System Architecture’ 84:9] 7o HA A}
#eo a4 7 NEE Z2AES o FET
of 9ad AEY AHUAES <HE DA B
oF3 9ok

E3] Rule 6-8= #A Ao A& ‘Client/
Server +X & &30} ANMEE ZRAE
ME ‘Web/Server 7Z2E AAE 7o) FAA}
g9 94 FS N2$ ZTEAES 249 go
2 A Fol b AA A Z2AE YE
4a2 FH317] A3 a3} Aoz <ay
4>9} Zo] x@d

Terminal /Host 1

Rule 6-4 Rule 6-7
Client/Server Rule 6-2 Rule 6-5 Rule 6-8
Web/Server Rule 6-3 Rule 6-6 Rule 6-9
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Ego] ZZHME HEL T MMAAE

Rule 6-8(1‘523)
Past: System_Architecture Client/Server
New: System_Architecture WelyServer
Action: DELETE_TASK Select GUI_ Prototyping Tool
of GUI_Prototyping
ADD_TASK Design_Web_page
of Preliminary_Design
ADD_TASK Define_multimedia_source
of Preliminary_Design
DELETE_TASK Design_client_modules
of Detail_design
ADD_TASK Create_Multimedia_content
of Construction_and_Unit_Testing
DELETE_TASK Code_and_Compile_Client_
Program of Construction_and_Unit_Testing

<3® 4> FHX|A2| of

o] AL Z2AE YELAE e 7
o7 WA, &% 183 HAI A F7t
(ADD_PHASE, ADD_ACTIVITY, ADD_TASK),
2AMA|(DELETE_PHASE, DELETE_ACTIVITY, DE-
LETE_TASK) 18|31 4% (UPDATE_PHASE,
UPDATE_ACTIVITY, UPDATE _TASK)3l= ¢
g o3ty x4 34T

V. $4x8 7lut Al A

4.1 A Qleiy

AE DICEESSA Rt
de AEA olth 2§ ZEAE 74 HA
AR ALEIE s Slside A At
¢ fUe AEE 4 domn Az 22
AES FA Al ST FANL FolaA &
A 4 lofof 2],

3o A AFFEo] B A e /\neo]
of Z2AHE WEHI] 9 2E9
#HES 23M 92 A5 *}Bﬂi A
= St =2AE ARt A
zeud ARE Jgrors 4

sol 49 5

O Z\—-
S F

o
=

mifn

%
g+
z2

o)
M
+ iE«1

24 5ol 28 AN} A S A
87) A% Aejoizt 5B, A2e A2 559
a Qe 27 Hof Aol o] ERE0 52
o,

wg, ZAE A7t Y2 Z2HES
Zegd ARE 4T o, 7 a7t e 4E
o 8}(interaction effect)o] 7] W& M2 F

I

sto} ZEAE AYY Fxo JFE Fo &
Folu BadAEo] FEHAY AR Bes ©
1 & 4 Aok gebs ZIAE FHAT 22
7 ARE AT o), A (filtering knowl-
edge)oll QsA Z+ 2459 HE el 4T 9
o = 2 9 B Add HuE 4 Qe
Vs wAEHA ezn 74 aie gt

o QYL $AFEE FATh
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N

4.2 8

Nz$ ZaAse] YEYAE FA7] 9
A= AR AEIE RS ZEAEY 54
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ZZAE UEYAY 7} FAR AHE
& 4 9ohd 4= (modification effort) ] 5]
A3t 8 Aol

Boodpoe AR 7t 948 ol &
gAo) wel z2AHAE WEYA F27t Gt
7) w &, A At o] ZRAE UEJIE A

Ea Ei—ﬂE"ﬂ A43l7) Sfa FA AtEe =
9a% 45 aTHE =8 g

NEoR 3}%1‘:}
2 ()7 2ol E
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Z2AE YEYAE FAs=H 87HE
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Aol sEA A Tigol 2t AZEN ZRME UEND MAAAH

<E 2> M7 pExHel of

. "WebiSergvék, -
Terminal/Host 25
Client/Server 24
Web/Server 25

9 84 ()& MEE ZBAEY Q4 Fh(k)
22 A Ao E =¥ (effort)S AT A
o7, }A Atee TIAE VEI AFA
F7tE e 8559 F(NOAT: number of add
task), 2t =& 8559 $(NODT: number of de-
lete task), 281 FARNE BFEY $(NOUT:
number of update task)E A8t} ALt

Ef(di?fst,d?gw = :lei(eiik)
for some j, k, w; =1 3)

"System Architecture’ 8.4-9] 790 3}A¢]
AlEle} QR ZRAESY 94 ST RE
A5l g3t 38 S <E 2> Zo| 28T
g At

AA At 9] ‘Terminal/Host & AJ2¢ T
M E Q] ‘Client/Server 9} 'Web/Server’ & z}z}
A%go] wel FAY A E NEE ZZAE
2 A% A7) AAsiXe 47 24, BUEY =
go] a7Hw, A Atdle] ‘Client/Server &
e ZTZAE ] 'Web/Server' & A} A7) 7]
S8 P23 A4l <F 1>9 ‘Rule 6-8'3} #H
B 39 49 Al ) FH g2 6(NOAT =
3, NODT=3) w39 x¥o] g7Ht= A&
BoFa 3lch

4.3 ST Al HM

N2E Z2HAESN 7MY FALE Al g A

&7] el FAY AHE T AL T
ZAEY YEYIE A3 S7HE &Y
o] 7} Z2 AHE A& ok gt

71 A 4 o] aFHe AHE A
37) YelMe A2 ZEAES Ty F
Be}l AA AHEY TE29Y FEE ¥ wdo
SR g Atsiob gt

B dF e AMH Mol 22 RE fFARE AL
#le PFAsl7] 98t SPP(Software Project
Plannen)Z 723tk <29 5>9 Zo] A9
g A2 z2AE g FA AL E A
317 $13tad, SPPE AME-3te] Abd Wo]ARR
B fAS AHEE dAsgen, a8 AR
<a¥ 63 o) 10719 AlglEe] A=A

AME 10742 A EL 7 AHHEE 3>
go ol M FHxo] 2 w02 $4
&9 (rank)7} A A} e, B2 e TEAE
9 zdds AlbEY ZE2HYS Bludty
Aolg Q2E 9 FAHLYHLE vHA &
&% Ho F3 9ot o]y L B A7
A Agkst W] g3 S HEsted dF
Y 6ol A ZAISHA dFs AT

<% 6>9) FAFS A1EE £ Case 1, Case 2,
Case 109 4= HE 7} 94 $£3 g9
Faog A=Y, 4 840E F3sELS &
37 2o Case 18] A4 9] o] 39 37)
o} Al FolAM A AL FH o] 8759
7HE AR AR 1 E & 5 Slok

T3 <ad 6>oA e FAME A Y FAx
g g A2 ZAE AR AlER
9] Aol 2. 4E 9 4(# of Different Factor)}
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tzile| gl 7|tHol| o8t AZESo| ZTEHE HESQ 3 MMAIAH
 HdekA] ¥ AL 3AE 4 Ak 24+ @ Result of Case Retrieval
Ao gt NEYAY FE¢e F= A F, [ Effort —— #OF |
gEolu} gaze) 471 gas] grolth

mEhA Az T2AE HAA S} © o g

_ had

&% 2258 Hlusld FANS SRFE 0 : E
Mok g2 Adt HdtE 2e ¢ 4 9 5 2
o B AN Agd $9xd Has Py 8 5
718 3 GALEH AL S AMSE W o) BlEA BEEE i
of I3 AFL 6FANA FAHORE VNeT A e e e e o
ojt}. <% 6> LI NOISH @4 o A
{{Profile_of New_Case <E 3 94H AN LS

IS-A: Project
Project_Definition:
(Project_Name: MMA_HRIS )
{Start-Date: 01/04/2000)
(End-Date: 11/11/2001)
(Project_Manager : No Bok Lee )
Project_Characteristics:
(Project_Type: New_Development )
{Analysis_of_Current_System: Unnecessary )
(Business Process Reengineering: Unnecessary )
{Requirements_Clarity: Unstructured )
(Adoption_of_Technology: New )
(Data_Migration: Unnecessary )
(System_Architecture: Web/Server )
(Development_Methodology: Object_oriented )
{Prototyping: GUI )
(CASE_Tool Use: Necessary )
{Reuse: Unnecessary )
(Staff_Experience _of_Application_Domain:
HRM  Not-Experience )
(Staff_Experience _of Methodology:
Object_oriented Not-Experience)
(Staff_Experience _of OS_Platform:
Guardian Not-Experience )
(Staff_Experience _of_CASE_Tool:
ROSE Not-Experience )
(Staff_Experience _of Program-Language:
Java Not-Experience )
{Staff_Experience _of_Middleware:
WebLogic Not-Experience )
{Staff_Experience _of DBMS:

Tandem_SQL/MP Not-Experience )}}

<J% 5> MEg ZzNEe9 ZZa

Analysis of Current System| 7 0
Busine.ss Pl"ocess 0 0 0
Reengineering

Requirements Clarity 0 9
Adoption of Technology 6 6

Data Migration 9 9
System Architecture 6 6 | 25
Development Methodology 0 15 15
Prototyping 0 0 15
CASE Tool Use 0

Reuse 0 6 0
Staff .Ex;.)erience of 1 1 1
Application

Staff Experience of 3 3 3
Methodology

Staff Experience of OS5 1 1 1
Platform

Staff Experience of CASE 0y » )
Tool

Staff Experience of 1 1 1
Program Language

Staff Experience of 1 1 1
Middleware

Staff Experience of DBMS 2 2 2
Total Effort 39 62 66
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ME S $HEAE Vol o5t ARES O ERHE YEYT MMAAH

V. AR Al

5.1 M22 Z2HEQ} FA AlzjQl
X0IH Mg

7V AR AR E AT Fole AR =
ZHES E4d g ZZAE YEYIAE 5
Aok Btk 713 FALRE A E F31) 9
A= A AFE FAE A Z2a9da
A2E 2AEY 223 vlaste] Xpoly
< 83t o] AojHS Aok Aot

9 e NES ZEAE @49 oz tA
o @2 4 2482 AR FHAAE AL
gt AL AbEle] Z2AE YEYAE 7
A Ak

<2y 7>IAME AEE ZBRHEKIE 5>)
% FARxHo) A 7 FARE A ¥
69 Case 1zto] 1179 Ao 847} 3loH,
o] go)g 3 8 AEE Case 19 84 FE A
28 A9 24ge s A3 U3H 4 A
HELE BFar ot

5.2 A3
{{Different_Factors_for_ Modification Knowled
IS-A : Difference_of_profile owlecee $AE AdE H2e e A A7)
{Analysis_of_Current_System: Rue 1.3 7] Yej e <2 7> o] Aol 7 84 FE
Unnecessary  Necessary) . o) 29 2|2)(Rule 1-3, Rule 42, Rule 5-3, Rule
{Adoption_of_Technology: New Proven) Rue 4-2 6-8, Rule 11-1-4, Rule 12-0-3, Rule 13-1-3, Rule
-1- - -1- oA HA
{Data_Migration: Unnecessary Rue 5.3 %5 1-3, Rule 16-1-4, Rule 17-1-3)9 &J3iA FAL
Necessary) ue > g AlEe] 2ZESo] ZRAES] VEHIE
{System_Architecture: Web/Server T8 ot Tt
. Rue 6-8
Client/Server)
(Staff_Experience_of_Application_D?main: Rue 11-1-4 Rule 5-3(rs0)
_____ Not_Experience Not_Experience) Past:  Data_Migration Necessary
{Staff_Experience_of_Methodology: Rue 12-0-3 New: Data_Migration Unnecessary
Experience Not_Experience ) e 1o Action: DELETE_ACTIVITY Conversion_Design of Design
{Staff_Experience_of 0S_Platform: Rue 13-1-3 D?%E‘TASKDCW'DM"AWMM"S”W
Experi Not Experi ~1- of Conversion_Design
xperience Mot Experience) DELETE_TASK Define Data_ Conversion_Sources
(Staff_Experlen.ce_of_CASE_TooI.: Rue 14-0-3 of Conversion_Design
Experience Not_Experience ) DELETE_TASK Define_Conversion_Rutles_and_
{Staff_Experience_of_Program_Language: Rue 15-1-3 Logic of Conversion_Design
Experience Not_Experience ) DELETE_TASK Design_Conversion_Transactions
Staff E ; f Middl : of Conversion_Design
(Sta N B oL Ex :Zicr:) Rue 16-1-4 DELETE_TASK Determine_Conversion_Procedures
= pe. cah and_Controls of Conversion_Design
(Staff_Experience_of DBMS: . .., o DELETE_TASK Convert_Static_Data_and_ Acquire
Experience Not_Experience) }] _New Data of Installation_and_Handover

<@ 7> Ao|st @49 B x4l

o] AolH & AT M= Nz ==
AE 9} vl A FAR At Q) zt Aoldt a4

DELETE_TASK Convert Dynamic_Data

of Installation_and Handover

DELETE_TASK Evaluate Results_of Conversion
of Installation_and_Handover

<712 8> Mo|3h 240 MHE FHX|A
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11708} Agolgk 84 Fol|lA ‘Data_Migration’
fAadME FAG ALl M= 7129 Al AH )
A} ‘Data Migration’ 2] F3stgo}, A&
& ZZAEJ A& ‘Data Migration' ¢S 4
Y& davt gle A2 <ad 83 e &F
B BAIAEL AR FE KA 2s|A AL

At Y] Z2AE UEYAE $H5A Hok

MEF Z2AE} AL Al oe] Afolgh
845 AHT §, SPPE AHEStA A2g T2
AE YEAIE 2437 st <19 7>9
7t 82 FAHAYE ARGt fFAME A<
AZEY o] RIAE YEHAE 4T A7}
= <3¥ 99 Zoh

[

RIBR

3 ey @R E

% [y I = e
b4 5y i o RS
= 57y L2 =
2 {53 E7 JUNN 23 5 TR o )
] iR - )
3 {8 (8T RS )
» 28758 R
k<t TETTTEE e R
E] BB gy [T TR
E

E

Ed

&8 %

At 71EE H Al2E M JH Za 8k §)
Aol st FAE M2 ZEAEJ Hgs}
7] 918} H29 FA=Hol R FHE A E A
ok dojth. wEtM AEE ZZAEQL A
o AHEZY FAIE 2L ) B AFlA
A oret = 43 W (LMP: least modifica-
tion principle)s dwtHoz HEH1 e 4

ASe 849 2 FAEE
E EA49 wjx #%(FM: factor match)S H]
atol, 4 HAsh Wl o3 Al 7R L2 E
ol Z2AE VEYaE e PEe 4
?.ﬂa A K849 HAFsoh
M ¥PES IMP W F Hwsly] fsiME
E] E— 7} ook gk FM Wyl &%
FTAE E4E FAME At g AR S ZRAE
o9 YASHE ansl 42 2937] ] 4
AHoz LMP W7 Hlastr] siA FM w3
el o3 A9R AR FAE G $Hxd
go = dstct
AtEo] =R H A8} 7o &gk At 7]RE A3
Edjo} meAEg ARS Ao PR 2
F3t7] S8k, BA FAHAD 6871 AtHlE
FA P2 214 H2E AtglE AAs A
21709 H|2E Al Aj2d Z2AE g 3
Al A2 AHgated, 489 BAE Ahel 7t
FAE 24 oz 18] ZAN FAE A
34] 58 AAstn, A AHEIEY FAREES
et EAHOR A (paired t-test)dtHTh

2R5E T2

6.2 T HHHO| 25t RALSH Al Y

LMP st FM S Hlastr] flsire
7 RE A et AR AL AAste 1
A3g vashs dge] 2asith SPPo s
Azt 2 ZIZAEME FAE AL E A4
star lashs 7S BlIA AlFsh= Ak

B RS AR AFA] B 1S A8
gor, B 4EE A A8 JuAze
&% 2k

1) Copy the 21 test cases of the case base to
a new project case list.
2) Until the new case list is not empty:

a. Point to the first new case.
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b. Remove the test case corresponding to the case base.
the new case. g. Delete the new case from the new case
c. Input profile of the new case to the List.
SPP h. Go to step a.
d. Retrieve and rank the test cases by 3) Compare the modification efforts in the
using the SPP LMP-case list and the FM-case list.
e. Select the most similar test case(s) 4) Determine whether the Least Modifica-
If test is designed for Least Modifica- tion Principle technique is better.
tion Principle, add it to the LMP-
case list. Z} w8 A8Ele] 217 A2 TZAE
Else test is designed for Factor Match, g ARG AL E A% e <F 9 7
add it to the FM-case list. o, o] A ot 2z W) ols A=
f. Return the removed test case back into FARE AlEEo] G2 E AL 4 F Atk

. Similar Cases

& LMP ' FM
New Casel | Case2(38) | Case30(38) | Case17(50) | Case 24(41) | Case 30(38) | Case 18(58) | Case 2(38)
New Case2 | Case1(38) Case 3(39) | Case 20(42)
New Case3 | Case 5(15) Case 4(18) | Case 5(15)
New Case4 | Case 5(15) Case 3(18) | Case 5(15)
New Case5 | Case3(15) | Case4(15) | Case3(15) | Case 4(15)
New Case 6 | Case 11(14) Case 11(14)

(

New Case7 | Case12(9)
New Case8 | Case11(9)
New Case9 | Case28(32) | Case 27(32) | Case 26(35) | Case 27(32) | Case 12(39)

(
Case 10(14) | Case 12(9)
Case 11(9)

(

New Case 10 | Case 20(16) Case 20(16)

New Case 11 | Case 23(21) Case 22(22) | Case 21(22) | Case 17(22)
New Case 12 | Case 22(11) Case 22(11)

New Case 13 | Case 17(16) | Case 21(16) | Case 17(16) | Case 21(16)
New Case 14 | Case 22(13) Case 20(16)

New Case 15 | Case 19(11) .| Case 19(11)

New Case 16 | Case 17(18) Case 17(18)

New Case 17 | Case 30(15) Case 27(22) | Case 30(15)
New Case 18 | Case 28(15) Case 27(16)

New Case 19 | Case 28(13) Case 28(16)

New Case 20 | Case 27(13) Case 28(15) | Case 27(13)
New Case 21 | Case 24(15) Case 27(23) | Case 24(15)
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MME(Mean of Modification Efforts)

LMP 38,38,15,15,15,14,12,9,32,16,21,11,16,13,11,
18,15,15,13,13,15

M 45,41,17,17,15,14,12,9,35,16,22,11,16,16,11,
18,19,16,16,14,19

Zt el o3 Bt +HEES FAAC
2 74 (t-value = 3.88476, p-value = 0.00046)%F
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