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Abstract

This study aims to analyze the changes in the mechanical properties of interlock
fabrics knitted with three types of fibers (i.e., cotton, wool, and polyester) by bonding
fusible interlinings with varying deniers (i.e., 10D, 20D, and 30D) for a 3D virtual
try-on system. We experimented with four properties and thicknesses of twelve
specimens of interlining bonded knitted fabrics including face fabrics and interlinings.
The results showed that the tensile property changed values (i.e., LT increased, and
WT and RT decreased) according to the denier of interlinings; however, the change
was slight. On the other hand, the bending property increased significantly as the
denier of the interlining increased on both the wale and the course. Among shearing
properties, the value of G increased as the denier of the interlining increased on both
the wale and the weft; however, 2HG decreased. Additionally, changes in the
compression property varied according to the fibers and the denier of the interlinings.
The thickness of the knitted fabrics increased or decreased slightly by bonding the
interlining. based on these results, we conclude that the 3D virtual system users need
to reflect these numerical changes of interlock fabrics by bonding interlinings when
they perform fitting tasks on the screen to accurately express the to accurately express
the manufacturing conditions of the real garment.

Keywords: interlock fabric( 9/E[EHFE), mechanical properties(%e% 4 Z), in-
terlining({/ X)), denier(5jL{oj)

I. Introduction
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3D 7HRO7HA] A lEl, E5] 100999 Aol
271E 3D 7HFERS] AIA”IZ ofF] 71R] o|F o'
sl #Fdglo] LAt Stk &, HFEH 23S
Boto] A w02 HHA fAely} e $7o] 7}
5ot oRAIE ML 8olstHA s, AZkE &5
A7l 7V 590l 7Hesttt. E5lu e s
g &2 Aol Al 3D 7HdEe] AlA” 9 AAdS
NMEE AFo8 F5S vhotH, 214]7] w741 75t
71&9 IEE AR oE5Z AZstA| @ik 3D 7}
A2 E Foto] HH ) HARRIE w|E| 745t 9
£ F4E 7= 7195t JrkKim &
Park, 2013).
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3 5 9lek. E3 3D 71 au ojul
oA ABAZE YRAIEFS TSty Aol AnAke]
AAoIu| S Hredat ofulebe ALgo] shsalth. o
0l 4 2ol ol £kl LS oIl
of Fuish= Ao ARzl gla ALSHod(Kim &
Park, 2014), o3t Ao @ olsto] 7HAFRtO] Al A
H2 Fox o THY ez 7|Hrt

e 02 3D JHte] AAHE AFSHe o
FAQ] =F WL GerberAQ] V-Stitcher, OptiTexAf
9] 3D Runway, LectraA}2] 3DFit, ZL2]1l Virtual Fa-
shionAt] CLO 3D 5©°] th(Lee & Sohn, 2011). 7}
429 A28E £437] 913 3D LYN2HL 7]
BHol BHL 2730z AZeT k. HebAl 7
Kako) AAEe ojBolu g WA S8 +4
Aog w5, AGEA, 9%, 74 5% &2 9
8 =2 SIHCLO virtual fashion, 2013).
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2 whogstoio ek QRAR Al OB ofolslz}
w9l ujeh chopst RAA 7L ARG E], el B
ARE olme] Peforge A8l AFBEIE 4
AJojc}. ojBe] AAL oj=o| gxo|At Holx g
A, )2 Pehg Hoots BT O Fa
gk &4 o]tH(Cho, 1997). HAE H&Sh= ol %
HRPIAS WA HEoR, F2 ojRo) g,
e, e, AL, S 53 22 o] HRRRit
(Kang & Suh, 2007).
71 3¢9 APAT-E A E ™, Fan and Ng(2001)
2 polyamide, polyester, rayon®] E3}Z]Eof FZ| L
471 sl BAR AR AR Bl o
A1E d31H O, Seo and Lee(2003)= 41A] FZloj
ofgt RA%o] US4 Wslo] g ATS s3I,
Kim, Inui, and Takatera(2011)+= woven Z]-&9] A%
2o wZE Kanayama’s prediction methodsE A%
ohal, §AEAY Wstet dl&o) tigt A1E St
o, Choi and Kim(2012)2 UEAA|9] AFEA} 3D
OxE 229 AIAF ot oA #of et A
£ A5} TS Kim and Park(2013)2 3D 7H4}
Bo A28 AHEE G AZE WA AAY
of ogt 2HIE AFsteH, &AME e st
2et9ag Azo] AXAAe] o ofsky BAW
st A5 AYsHH(Kim & Park, 2014).
O[3t o] 3D ZPIE] A2HY| ALgol Z7Fet
oL‘:_ A(}-;a].cﬂ]/q M;q ru /Ux].‘_i'-_ ;g;do]- xl%oﬂ I:H
o] A7F APE o] Fonh, AFAENA “}01
$57 9l suze] 48] o oskd &
Hlo| st 9= u]&st AAo|tt E5| T-shirt
oz %3 AGHL AX VWS AL WAE
S0z dsjol e FANL AEHo] B 3
ojut. I E=E T-shirt] HE|AZ ARG 7Hs3t ¥
T, AZA, EFF SOl ASAA7E F2EE ol %
ool g5ty EXL A7 AFE A G Hojol
- AJold Aoz ddEY, &3 AHEY HFF
79t A9 B BE AXYREO] S4us)
of ere v™ Aoz A7,
EERRE Y PP LS LY
wool, polyester 3572 JHET Z %/UZ],] =7
(10D, 20D, 30D)E t}E2A AA5ta] AXE H2H
T, AAAA g detd S4o] WsrE B4

I’OOZC,_I?'JF-?LH
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Il. Methods

1. Materials

A7-8 ARL A7 BUET AAR o] 4%
sttt FHES H55 7ol et cotton, wool, poly-
ester? 3525 A5} 00, Testfabric, Inc(USA)
oA FAZE FARK187~205g ) A A (ersey)=
WHgete] Folgo =M Hee SYUsE Tl
A SSct 7 A7 BUES] 7|RY A4S (Table
I} 2ok B3 A4 9 482 SHE AXAA
ofo] QRS Fato] AN AN FFS e
AEAAE Aotk 2S5 aLgsto], AlFolA 7t
% ol ABET Y= AA duolz 108o],
20tYo], 3080l 2 Fi&sto] 3FR/E A5
A= Iishin, Inc(Korea)olA AFE3s}E|o] whfj=ly
S A FUsIRes, 7 41A9) 7|2 Bae

(Table 2)e} 2t}

2. Fused materials
AR A2 243 357 HARESFE A =

<Table 1> Physical properties of face knitted fabrics

Sample Fiber Weave | Weight | Thickness
code (%) structure | (g/m*) | (mm)
C Cotton 100 | Interlock 187 1.175

w Wool 100 | Interlock 205 1.191

P Polyester 100 | Interlock | 200 0.91

<Table 2> Physical properties of interlinings

wAgolT

<Table 3> Sample specification of the combination of
face fabrics and interlinings

Fiber Without | 10 denier | 20 denier | 30 denier
interlining | interlining | interlining | interlining
Cotton CI-0 CI-10 CI-20 CI-30
Wool WI-0 WI-10 WI-20 WI-30
Polyester PI-0 PI-10 PI-20 PI-30

Yol7} the 3559 XS Astolct. swEwt 4
A% 47 4] A olA 10em ol Wold 3
oA AL PIFOE 21emE WA AT o F
AR A2 olF AAL SAPFFOR 20em AR
chA Agsteinh. 44 W e oRAEY
o4 208 ol4} gk AEToIA AA| Bl Aok
EU% 24N FHHEE J=sioch. F ArE
ARH Ao 3559 AX% A4ze] Aol 108
ol, 2081e], 308 ole] HAHZ 59 95R7E T
sto] & 12579 ARES FHSHYCKTable 3).

3. Experiment

R & 12357 Al&2 Aohy 42 KES-FB-
AUTO system(Kawabata Evaluation System for Fabric,
Kato Tech. Co. Ltd)& AM&-5}] (Table 4)2} Zo] <
JEA, FUEA, ADEA, EUSH, AFEA,
£ EA5th 24 AEE 20x20em’E FH|5to] H
FASZARE 20£1T, FE 65+5%RH) Aol Al
2447 AL M YR F, AR G2 292 7 39
27oto] W Tohen

. Results & Discussions

1. Tensile property
AFEHL M2 9no| P 7He o 915

S| b | i | e | e [ e | Nove g
I-10 Polyester 100% 10 12 0.096 38 Plain Polyamide
1-20 Polyester 100% 20 23 0.155 35 Plain Polyamide
1-30 Polyester 100% 30 33 0.207 30 Plain Polyamide
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<Table 4> Characteristic values of basic mechanical properties with KES-FB

Mechanical properties | Symbol Characteristics value Unit Apparatus
LT Linearity of load-extension curve -
WT Tensile energy of - cm/cm’
Tensile KEB-FB1
RT Tensile resilience %
EM Extension at maximum load %
B Bending rigidity of - em¥/em
Bending KEB-FB2
2HB Hysteresis of bending moment of + cm%/cm
G Shear stiffness gf/cm - deg
Shearing 2HG Hysteresis of shear force at 0.5 deg. of angle gf/em KES-FB1
2HGS Hysteresis of shear force at 5 deg. of angle gf/cm
LC Linearity of compression /thickness curve -
Compression wC Compressional energy of - cm/cm® | KES-FB3
RC Compressional resilience %
Thickness T Thickness at 0.5 gf/cm® pressure mm KES-FB3
€ A= 9 IEHs A% #AcIt. dHE9 Al WT gko] vt S7Fsto] THE cotton©|H wool
AR T QB Wk (Table 5)9h 2Tk = THE A Uhelio] ARl ket S gRske

QIAFA S A (LT)Q AEo] AAE o A4S YE
9 o gureln WAUE A0, 3
o] 2w Zg7to] WolA| 1, ojBe] F4eizt gk
S| wzgo] Ak AL jujgich AutHo
A 3|

9AR% T AL 494e L 4T &
gon, quolt 4% 8 F7kte JoE

e Wale B1FO] 739, wool(1.03~1.308F)0] o
st WSk} 71 A}low, T2 0 & cotton(1.25~1.34
1l}), polyester®] ¥SH(1.56~1.6381)7} 713 wotct. wh
A AT 4 ARl AEAHA HE T FHE]
734o] Z718te & 4 9tk

AFAAA(WT)= ol i Ao #A=
Al WTgko] Zrom ¥ggo] fA] ¢k, WTgto] 29
Hyo] A& AL 9u|sit). Autdoz AlxHz+
T WTEto] Zr4sto] ShiEo] Hygo] g7 452 &
4 A}t Wale ®3F9] 7%, polyester(0.93~0.384])
o] 714 A 74519921, cotton(0.86~0.331H), wool
(0.56~ 0.174})) &£0.2 Wo] ZHABIYE ). Course BaF
9] AL, cottond} woolS AX|H2to g Qlslo] WT
7t @5 grastel Wbl Fobd AL el

SFH2™, polyester®] 73-¢- 103} 30H| o] HA|H2}

AA19] Hyolo] wt course IO WT= S7H
2 Qb= AL AABIIL. PolyesterS A Qg A
WA AR FAAL AR ol B4
WT9] gho] zhasto] SHHES] Wyo] g4 ¥
o 4 9low, TSt wale ®aFS] WT7} course
o 9gol 22 ¢ 4 Ak
AFIELERT= I & AEHE J==2A4
Sow B} W, gto] T8 R} ol
A ey ol Atk A ulEit, 47 Ho
2 QI%t Hsk= wale WIaFO] 7%, polyester(1.10~1.29
w7t 71 A0 9, wool(1.24~1.464l), cotton(2.21~
2.708]) <02 UEFGTE Polyester?} wool2] HSh=
A kO, cotton] F-E= 28] o4 Eobxl A
= & & dom, A9 tyojo] wbA RT o]
S7F5ko] cotton THHES] oMol FUIREE &
4 ot HAE AXFHZEY] HPALKim & Park,
2013) Z¥e} vlus] 2, dHAEe] 49, HAE
ot AARE T QB et g3l B A
1.
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<Table 5> The rate of change of the tensile property of the interlock-interlining bonded fabrics
LT WT (gf - cm/cnr) RT (%)
Sample Wale Ic{ﬁzlgoef Course li;;&;lg()ef Wale }zﬁzlg(;f Course lZflzigoef Wale }:E:;g(;f Course iﬁ:;gif
I-10 1.44 - 1.07 - 1.00 - 0.85 - 5.00 - 3.08 -
1-20 1.72 - 1.06 - 1.00 - 1.00 - 12.30 - 7.60 -
1-30 1.77 - 1.21 - 1.00 - 1.00 - 18.60 - 16.35 -
CI-0 0.68 1.00 0.72 1.00 1.44 1.00 5.96 1.00 | 27.78 | 1.00 | 3591 1.00
CI-10 0.85 1.25 0.91 1.26 1.24 0.86 2.24 0.38 61.29 2.21 58.04 1.62
CI-20 0.87 1.27 0.75 1.04 0.96 0.67 2.50 0.42 66.67 2.40 64.00 1.78
CI-30 | 0091 1.34 0.83 1.15 0.48 0.33 2.46 0.41 75.00 | 2.70 | 65.85 1.83
WI-0 | 0.75 1.00 0.79 1.00 2.88 1.00 5.40 1.00 | 57.64 | 1.00 | 70.00 | 1.00
WI-10 | 0.78 1.03 0.81 1.03 1.60 0.56 2.36 0.44 71.43 1.24 65.25 0.93
WI-20 | 0.79 1.04 0.76 0.96 1.13 0.39 2.46 0.46 77.78 1.35 68.29 0.98
WI-30 | 0.98 1.30 0.85 1.07 0.50 0.17 1.96 036 | 84.00 | 1.46 | 7347 | 1.05
PI-0 0.51 1.00 0.47 1.00 1.22 1.00 1.36 1.00 | 63.93 1.00 | 41.18 1.00
PI-10 0.83 1.63 0.85 1.83 1.14 0.93 1.52 1.12 70.18 1.10 65.79 1.60
PI-20 0.79 1.56 0.81 1.74 0.98 0.80 1.16 0.85 70.31 1.10 79.25 1.92
PI-30 | 0.82 1.62 0.77 1.65 0.46 0.38 1.54 1.13 | 82.61 1.29 | 70.13 1.70
I Az o] W] et Hatsti o, o]t Moke 715t Wale W @F2] 73-9-, cotton(1.96~3.564H),
S 3D RN A B4 Wl s 4 94 Ao wool (2.75~5.734l), polyester(2.73~8.158) <=2 & Z
2 g7 GA9Ee Buge guade & ol @48 Skt 5, ] 4284 9% A
o] o5 ejo] ¢A WHIFsHA A FH dHES HAZE FAZSE JHEe HHSA| 1L, drape’do]
Rolgiet. olafat AN AAoR Qg AHEAS W Wolxk RS ¥ 4 Atk CotonTh wool®] AL
312 3D gAY AAY ASAE A, B8 wale R course WS Wb i Eokom,
AR[Z T C19] F24%t RT 712t Wi dA st polyester= wale o] course WFET} Hl7} Zict.
WT 4 FFE 7V 209 AR Al arsto] wHoIE(2HB)Y] ¢, THEo HAE HARt &

1EoR BRE 271g0] ol HAFAR FAleto]
e slojols Ao Azdrt

2. Bending property

BAEEE A= vy A7, drape’d, 3,
FHolY FE5 I FHMAE 4E= AAH
2hof| o5t SHHES HRlEAZ (Table 6)7 Tt

wAAEB)S EFo| =TT o520 FE /PP
FFS vA=E, A Hzreg <lste] gro] 27
S7rtReH, AR gyol7t Al oz

¥o]g(2HB)Z F/dB)H FASH YERgTh £,
A&shs AA7E FAZ5F 2HBRL] H|E 2 S716t
of HAE A&st7] AEY & FAgto] "ojA]
= A& & 5 ASIeh Wale W3] -9, cotton (1.61~
2.344}), wool(3.24~6.88 Hl)), polyester(3.33~8.661})
w0 g o] A F7FskAT ] HaE2 wale
WFO 7t course FFHT F Ao 8 UETH

o1} Zol, FAEALL wale HEF A%, poly-
ester7} 412 9] gzto g QIgh 39| SV 7MY =9k

o, course Y| F= woolo] 7 =2 HOoE
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<Table 6> The rate of change of the bending property of the interlock-interlining bonded fabrics

B (gf - cm¥cm) 2HB (gf - cm%cm)
Sample
Wale | Rate of change | Course | Rate of change | Wale | Rate of change | Course | Rate of change
I-10 0.00 - 0.00 - 0.01 - 0.01 -
1-20 0.00 - 0.00 - 0.01 - 0.01 -
1-30 0.01 - 0.01 - 0.01 - 0.01 -
CI-0 0.12 1.00 0.03 1.00 0.19 1.00 0.04 1.00
CI-10 | 0.24 1.96 0.12 3.61 0.30 1.61 0.12 2.71
CI-20 | 0.38 3.09 0.15 4.59 0.37 1.98 0.13 3.08
CI-30 | 044 3.56 0.17 4.99 0.44 2.34 0.14 3.31
WI-0 0.05 1.00 0.29 1.00 0.04 1.00 0.02 1.00
WI-10 | 0.14 2.75 0.12 4.03 0.12 3.24 0.08 3.77
WI-20 | 0.21 4.30 0.13 4.45 0.16 4.45 0.08 3.65
WI-30 | 0.29 5.73 0.16 5.30 0.25 6.88 0.10 4.89
PI-0 0.06 1.00 0.06 1.00 0.05 1.00 0.04 1.00
PI-10 | 0.16 2.73 0.18 2.96 0.16 3.33 0.12 3.51
PI-20 | 0.20 3.46 0.23 3.92 0.13 2.73 0.16 4.64
PI-30 | 047 8.15 0.24 4.09 0.42 8.66 0.15 4.16
eyt 7ol A E(Kim & Park, 2013) -2 H 1.5348), wool(1.27~1.984l) <=0 & Zro] Z7}5lFtt.
AT 5 247 guglo] ANYHOR A% FW 4O WMIEL wale W] A7 course WaFHTH
E49] F7ke B9 AAdte]l 3D JMEC] AA® ka2 RO epdrk
ARAE SEE R A Al ARE FEkeke 2E Adelg2HG)2 Aol 9= T=dl, AA
o B9l ojeist 24 B4 WSLE Wgstel ME o Moz QIstel 2HGEHS UASFET, wale

H L
T
B X2 Yoot ZOE ek,

3. Shearing property

AR FUSAHT BAUE 2o AAZA
I goHE7] il S o AA|9 Mo =AY
drapedoll AEFL v g0tk A AW
o me HHEA Azt (Table 7)7 2t}

AGZAG)L Fho] I &9 FEFgA o]

L g ougich A7 Qaow kel 35F
=9 Gtol S76ten, AR FAV =
S gho] ¥A uehdch oY Ane FUSA
Agtel GA o2 YAHEOR A5 HE W
o] golaty] kg AL A Flaisich

ToHx =2
Wale ¥15F9] 73-%, cotton(0.96~1.224H), polyester(1.06~

ot

3Fo] 732, wool(0.71~0.578H), cotton(0.82~0.554), poly-
ester (0.80~0.508}) <=0 & Zro] 745t} ol&= A
eagoln AXYRE] Aol AR AL ko]
o] % =715 =d|(Jee & Rue, 1995; Kim & Park,
2014), YERZ] AS o] AnE moct £
sk Fejer Aol He UEY ABAAS WAge
A BRE 5 T AR Fastel YA
Qt

SEEE-BE
= Qlstel BERHG)S S, oloke TfEAe
& Ao HQHG)E Fashs 2 Bt of
ofat A% A 3D Al2F A Al 2ABAY st
2 AXste] HAFE A P B4l okd AAH
o) B SAE BAste] HAH S22 YY)
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<Table 7> The rate of change of the shear property of the interlock-interlining bonded fabrics

G (gf/em - deg) 2HG (gf/cm)
Sample
Wale | Rate of change | Course | Rate of change | Wale | Rate of change | Course | Rate of change

I-10 0.26 - 0.22 - 0.10 - 0.10 -
1-20 0.24 - 0.23 - 0.20 - 0.17 -
I-30 0.31 - 0.32 - 0.30 - 0.38 -
CI-0 0.55 1.00 0.47 1.00 0.55 1.00 0.85 1.00
CI-10 | 0.53 0.96 0.49 1.04 0.40 0.73 0.35 0.41
CI-20 | 0.68 1.24 0.58 1.23 0.45 0.82 0.45 0.53
CI-30 | 0.67 1.22 0.59 1.26 0.30 0.55 0.55 0.65
WI-0 | 0.49 1.00 0.49 1.00 0.35 1.00 0.35 1.00
WI-10 | 0.62 1.27 0.62 1.27 0.20 0.57 0.15 0.43
WI-20 | 0.73 1.49 0.65 1.33 0.25 0.71 0.15 0.43
WI-30 | 0.97 1.98 0.79 1.61 0.25 0.71 0.30 0.86
PI-0 0.66 1.00 0.60 1.00 0.50 1.00 0.45 1.00
PI-10 | 0.70 1.06 0.64 1.07 0.40 0.80 0.35 0.78
PI-20 | 0.89 1.35 0.74 1.23 0.40 0.80 0.25 0.56
PI-30 1.01 1.53 0.99 1.65 0.25 0.50 0.30 0.67

oF & Aoz AmHr

4. Compressional property

FEELL A= Fu3, A, S0 HHE
AR A8 A% JUTAT glom, AP
o w2 HEo| YHEAQ] ATk (Table 87} 2}
YHAFE(LO)E G0l it ABHe=A, 4
HZoz qlg) LC e vjulatA F7lekAY 2a
Aoz vehdtt BHES A4S JHeH] %L
o] LC o] ZojA, e=o] R=fo-m, HAH2t
o YHE F o WAL Boloh BheS ¥ S
k. oleiat olg AAHE Alo] FUEL T

3
A
£
o]
S
ago g AFomM HRIte] 71EE0] Has
)
i
=
o
o

)

0L RE A— o
A2 polyester THZ] HAIH AL 7

218991 cotton™} woolH T} k7t &=
o

oF
HEQ Rufto] Z4aPS Aoz AyZHnt. E3
ZHHE

it owe e
uf
2
-,
o)
A
_o£
N,
N
oo
o)
_o#
,
&2
N,
£
Rl
lo
U
==Al

PSAHA(WC) 2 Fho] Rod I=2 flsf &
2 YA Rshgs Ag oujgch WX YO
2 U5t cotton(0.78~0.778) T wool(0.69~0.554K)
2 Wegrol 74t A0 vehid, AAER 5 2
7o)l ZA4ATS & 4 Attt Polyester(1.03~1.174])
= W2 WCgho] ot S71et Ao = ety
oleiet WAL Bokes s ABO AWK &
Park, 2014)0 4 9] AFLZATLtE TS YIS &
= Atk

ASIUEROE PHe) BHe B
e ACR gho] 2o W 38T 7} Wojx|H, gk
W o] FAshhe AL oolaiet. wze] 4%
Yoz Agk RCZLe] Wake v TorabA ek
t}. Wool(0.46~0.098])3} polyester(0.64~0.348)=
o] A FFAslg o, o]ek= tJx &0 =2 cotton(1.37~
431402 gko] AA S71et 20 & Yy, SHES
FHAL Y= A9EHO AFE WL L 4 9
o ol& AFIEE7F 22 B3 cotton THHEO]

SYEZTE E2 polyester HAHEZ FAGOZHN
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<Table 8> Rate of change of the compression property of the interlock-interlining bonded fabrics

Sample LC Rate of change | WC (gf - cm/cm?®) | Rate of change RC (%) Rate of change
I-10 0.60 - 0.07 - 8.24 -
1-20 0.52 - 0.07 - 21.51 -
1-30 0.55 - 0.10 - 41.07 -
CI-0 0.57 1.00 0.10 1.00 8.22 1.00
CI-10 0.61 1.06 0.08 0.77 11.27 1.37
CI-20 0.62 1.09 0.08 0.78 28.83 3.51
CI-30 0.57 0.99 0.08 0.78 35.42 431
WI-0 0.62 1.00 0.12 1.00 50.93 1.00
WI-10 0.65 1.04 0.09 0.69 23.65 0.46
WI-20 0.62 0.99 0.07 0.55 8.06 0.16
WI-30 0.69 1.10 0.07 0.55 438 0.09
PI-0 0.72 1.00 0.04 1.00 27.90 1.00
PI-10 0.76 1.05 0.04 1.17 12.61 0.45
PI-20 0.74 1.04 0.04 1.06 17.74 0.64
PI-30 0.83 1.16 0.04 1.03 9.43 0.34
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5. Thickness
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polyester(1.08~1.138f) A X]H 2}

<Table 9> The rate of change of the thickness of the

interlock interlining bonded fabrics

Sample Thickness (mm) Rate of change
CI-0 1.18 1.00
CI-10 1.10 0.94
CI-20 1.15 0.98
CI-30 1.16 0.99
WI-0 1.19 1.00
WI-10 1.06 0.89
WI-20 1.06 0.89
WI-30 1.06 0.89
PI-0 0.91 1.00
PI-10 0.98 1.08
PI-20 1.03 1.13
PI-30 0.99 1.08
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