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Abstract 

In air quality moni to ring, often aerosol samples are collected us:ng va rious filter methods 
in regul ar sampling cycles. Some aerosol species samples may be collected at 12 hour cycles 
while others may be collected at 6 hour cycles or 24 hour cycles, etc. If some species are 
collected at 6 hour intervals and others at 12 hour intervals, then a st atistical analysis of 
these data are often carried out after aggregat ing the 6 hour data to produce 12 hour data 
so that all data correspond to the same time cycle. It is of some interest to investigate the 
alternat ive possib山ty of disaggregating the 12 hour data to obtain "6 hour (pseudo) data,,, 
and then performing statistical analyses on the 6 hour scale. In this report we investigate 
this possib山ty by studying how well a certain class of disaggregation procedures is able to 
disaggregate aggregated data. The performance of the methods considered are evaluated 
using real data collected as part of the WHITEX study. 
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1 Polynomial Disaggregation Procedures. 

'.:::uppose tli a t for a sequence of values Y1,Y2 , •.. , Y2n the sums 

S」= y 」 +Y2

競＝ Y3 + Y4 
( I) 

Sn = y丘I+ Y2n 

a re available. A d isaggregation procedure is a method fo r '; recovering" the values Y1 , Y2, .. . , Y2n 
given the sums s 1, s2 ,. .., Sn- Clearly, a unique solution does not exist as the system of equa­
tions (1 ) amounts to n equat ions in 2n unknowns. For this reason , additional informat ion 
o r ass umption s a re necessary. Here, it will be assumed that 

any se t of 2k cons ecut ive values Yr , Yr +I ,. . . , Yr + 2k - 」 from the y s equence 
l比 "approxima t ely" on a polyn omial curve of degree k - 1 

(2) 

Thi s a吣u mptio n leads to useful solutions fo 」 th e val ues of y1,y2, ... , y2n in (2.1 ). Su ch a 
procedure wil l be called a poly 11 omial disaggregation procedure of degree k - l. We now 

de rive exµ licitly polynomial di saggregation procedu res of degree k - I fo r k= 1, 2, 3, 4, 5 

Case 1: k = I 

This implies th a t every pair of adjacen t y values are "approximately" equal. In par­

ticula.r y1 :::::: y2 so that the equat ion y」十 Y2 = s 1 gives 扒＝如 ＝ s 1/2. Similarly, 
如＝ 如 ＝ s2/2. In general, we get f;2 ,」 =Y2i = sd2 , for i = 1, 2, . ..,n. 

Case 2 : k = 2. 

Assumption (2) implies that every sequence of four ad」 acent values lies "app roximately" 

011 a straight line: 

Yi ~a+ bi, J or some a , b, 

where a and b will depend on the particular se t of four values being considered . In 

pa rti cular , com 」der y」，直如， and y4. In th」 s case , we have for some a and b, 

Y1 ~a+ b 
Y2 ~a+ 2b 

bb 34 
十
十

aa ~~~~ 3

4 

y
y 

He11ce. :, 1 = y 」+ !J2 = 2u + 3b dnd 吣 ＝ y3 + Y4 = 2a + 7 b Tl 1is y ields the soluti ons: 

a = 7sI - 3s'b ＝竺
S 4. 

T hus, we have the following estimates 
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扒＝ Cl+ b= 三
b 

初 ＝ a+ 2b ＝三8 

如 ＝ a+ 3u = 呈
8 

如＝ a +4b = .=2..1严 ·

Now cons ider sliding a "window" that is four values wide across they sequen ce- sli ding 

it to th e right two values each time. Th」 s generates the following "windows:" 

如， 如， Y3, Y4 

Y3· 如，吣， yb

加」l-5 ，加」l 一 4, y鈺－ 3, Y2n-2

Y2n-3, Y江－2, 加」l- I, Y2n · 

Note that there will be n - 1 "w indows." 

Case 2A: Consider using ea.ch "window" to esti m ate the 柘st two points that it con­

皿 ns. The n, fo r I ~ 1· ~ n - I , 

,!j ·2 」 ·- I
＝ 氙－丶'. t I 

直＝三上 ｝ usiny the window 辶严二召2」+2
a nd 

^ 

Y2n-l = 
Sn-1 +3sn 

8 
^ 
昀＝

一Sn_ 」 +~ } using the window ~足3 , y·足2, y足 1 , U2n . 
8 

、 V7 ，丶 77 ,

Sn - 1 Sn 

Note th at all four values in the last window are est im ated from the information 
prov ided by th at window. In all other windows , only the first two values are 

est imated. 

Case 2B: Consider using each "window" to estimate the last two points that 比 con­

tains. Then, 

扒＝三
g.2= + } usmgthewmdou＇ 二二

s1 s2 

dlIl l, lo r 2 5, 5 n, 

^ 

.IJ-L,·- I = s,._ I 十溈，雪

8一
^ 
.I) ·47. = _、I - l 十 ） b, } ll b l /lqthe wmdow lj·2, _ } · !J2r于昀－ l , lj2r 

8 
、 `7 , 、 、＇

S「 - I '̀. 
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Here, note that all four values in the 和st window are estimated from tl1e infor­
mation provided by that window, but in subsequent windows on ly the last two 

values are estimated. 

Case 2C : There is a.11 asymmetry associated with the di3aggregation pro cedu res in 

cases 2A and 2B which may be unsatisfactory. One may wonder why the two 

middle values from each \\'indow are not estimated. The reason for this is that , 

when aggregated, the d」 saggregated data are not guaranteed to reproduce the orig­

inal sums. Since th is could be viewed as an undesirable property, only polynomial 

disaggregation procedures that preserve the original sums will be considered. To 

U\'('rcome the asy mmetry we consider using th 

pro ceclures-ca.ses l.A a11cl 28. The11. 

average of the two disaggregation 

^ 

.!J1= 5 s I - S ·l 

. 8 
^ 

Y2 = .3s I +S·) 
8 

For 2 < r < n - l 
－ 丶 '

^ 
Y2r- l = s 「 - l +8Sr 一 Srt l

16 

Y2r = ＾一S「- I+8sr+S 「 ±1
16 

} 

Also. 

n s" 3s 

5 
8

+ 
十

一

1
8

i

-

, s" 

s 

___ l= ll ,' 22 Ŷ

Û
J 

} us-ing the w·indmL 

扒｀ Y2, Y3 , Y1 · 
、、s 」 s2

'Using the window 

Y2r-3, Y2r-2, Y2r-l, Y2r, Y2r+l, Y2r+2 · 
丶 7,

Sr s「- l Sr+I 

、
'
_

USlIl9 thc uuulou, 

.lj·2U- 3, U2 n - 2· !)L)t- 1, !)2n · 
、 v '

s,` Sn- I 

Case 3: I.: = 3 

Assumption (2) implies that each sequence of six ad」 acent y values lies "approximately" 
on a quad ratic: 

y, =a+ bi 十 ci2, J or some a, b, c, 

where a, b, and c will depend on the\,,dues of the particular set of six values being 
considered . In part icu lar , cons ide r y 1 , 如｀, YB· !J1 this case . we have for some a, b 
and c, 

鉛：：：：：：： a+b+c
如：：：：：：： a+ 2b + 4c 
如：：：：：：： a+ 3b + 9c 

Y4 ;::;: a + 4b + 16c 

Ys ~ a + 5b + 25c 
Y6 ~ a + 6b + 36c 
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Hence , s 1 = 2a + 3b + 5c. and s2 = 2a +Tb+ 25c, and s3 = 2a + 1 lb+ 61 c. This yi elds 

lit e solutions: 

a= －阿－ l6s?+5s,
16 

b = - 9sI + l4s, - 5s3 
16 

c = S) -2s?+S3 
16 . 

T hus , we 吣ve the full owi ne. est imates 

J l 
I ̂ = l l s I _ ,凡 +S ; 

I 6 
^ 
!)·』=

5s I +4s·2 一 S ;
l 6 

Y3 = , ̂  S l +8s ？ 一 S3
16 

U4 
^ = _ Sl +8s2+b, 

l 6 
邯＝
^ _ Sl+4s?+ 5s:l 

16 

Y6 = ^ Si -4s2+l l s3 
16 . 

Now cons 」der sliding a "window" that is six values wide across the y sequence- sliding 
it to the right two values each time. T his generates the following "windows :" 

扒 ， Y2 , Y3, 如， y5,ye

如， y1, !J叭 Y6 ,Yi , YE

y鈺－ 7 , 如n -fi , Y2n- 5, Y2n-4 1 那」, -3, Y2n-1 
y 2 n - 5. y 2 n - 4, g 2五 一 31 Y2n - ·2, "b'2 n-l • Y1w 

Note t l1at there will be n - 2 "'windows." Considec usi11g eacl1 '"window" to es timate 

the t wo middle values th at it con tains. (The first window w 」11 estimate the first two 

values , a lso. Sim 」 larly, the las t window will estimate th e last two values , as well. ) Th en 

a cli saggregatio procedure would be: 

扒＝ l I sl _4 s2 +s:1 
16 

Y2 = ^ 5sl +4 s? -S, 
l6 

} Ublng the umdow 

Yl, Y2, Y3, Y4 
、 、-－、-－,S l S2 

Ys , Y6 
丶S3 

Fo」 2~r~n-1 ,

^ 
.!)2r-l = s「- 」 +8sr-S凸 l

16 

Y2r = ＾一S「 - l +8s r +S凸 l
16 

} using the window 

Y2r-3, Y2r-2 : Y2r-1 , Y2r, Y2r+1, Y2r+2 · 
丶 7 '

s,. s 「- I Sr+ I 

MJ 



Also , 

^ 

昀－1=
一S,l- ？ +4s,l- l +5s,1 

銣＝ ％－？－4st6- 抖」 l sn } 

using the'I.uindow 

Y2n-5 , Y2n-4, Y2n-3 , Y2n-2, Y2n- 1, Y2n · 
、 T,

S,i-2 5, ' , - l Sn 

Case 4: k = 4. 

Assumption (2) impli es that each sequence of eight ad」 acent y values lies --a.pproxi 一

rnately" on a cubic: 

1;, = a + b, 十 (I2 十（厄 j.01 SOTIl r a. b ( . d. 

wl1 erc a, b, c, and d will dep end on t lie 丶 alues of the particul;-u- set of eight values being 
cu11siclerc.:cl. [1 1 pa,皿ul,H. consider y 1 如 ， g8 ln Uus ca.se, we 加ve for some a, b, c, 
,u1cl d, 

初：：：：： a+b +c+d
如：：：：： a+ 2b + 4c + Sd 
昀：：：：： a+ 3b + 9c + 27d 
如：：：：： a+ 4b + 16c + 64d 

那：：：：：： a+ 5b + 25c + 125d 
郢 ：：：：：： a+ 6b+ 36c + 216d 
扣：：：：：： a+ 7b + 49c + 343d 
膈：：：：：： a+ Sb+ 64c + 512d 

Heuce, 

s1 = 2a + 3b + 5c + 9d 
s2 = 2a + 7b + 25c + 91d 
s3 = 2a + 11 b + 61 c + 341 d 
凶＝ 2a+ 15b+ 113c+855d 

This yiel ds the solutio11 、

a= l b7 ., l _L 3 J的十 l 45s;1-35叮

b = -43sI +9Os'旦§3s1+l6s4
4§ 

c= 33sl - 87s? + t5sr-21s4 

d = - S1 +3s，還计S4
96 

Thus, we have the followin g estimates 
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YI 
^ = 93s1 -47s2 +23s3 一5s4

128 

Y2 = ^ 35s1 +4 7s?-23s;,+5s4 
1 2f 

Y3 = ^ 5s1 +73s, - 7s，社－ 3s4
128 

如＝
＾ 一 5 s1 +55s?+ l 7s3-3s4

128 

崮
, ̂  = -3s ]+l7s?+55s3-5s4 

128 

Y6 = ^ 3s l - l7s?+73s,3+5s4 
128 

Y7 
^ = 5sI -23s2 +47s3+35s4 

128 

!J8 = ^ - 5s1+?3s?-47s3+93s4 
128 

Nu\\' n111si d(:' I 、 l i Ji11g c1 "wi 11dow·' Ll1c1L i 、 eig l1L, · alues wicl t· i1nu丶 丶 tl1 e y seq u l'IICl' -s liJi11g 

I l Lo l hC I lg h t I \VO\ d l uc丶 (0 o c l 1 Lillle 「「 l l l 丶 gene r a tes the fo llo\\'i11g'·\\' i11dow s:" 

YI , !) 2, !)3,!J4, y5, Y6, y7 , ys 

Y3, y4 , y5,'!J6, y7 , Y8, y9 , yIO 

Y211-9, Y2 n-8 , Y2 n- 7, Y2n - 6, Y2n-5, Y2n-4, Y2n-3, Y瓦－2

Y2 n-7, Y2n- 6, Y2n-5, Y2n-4, Y2n-3, Y2n-2 , Y2n-l , Y2w 

Note that this yields n - 3 " windows." 

Case 4 A : Consider us ing each'、 window" to es t imate th e third and fou r th points that 

it co ntains . Then, 

Yl 
f = 9Jsl -47s2+23s3-5s4 

128 

Y2 = ^ 35s1 +47s?- 23s,1+5s4 
128 

for 2 ~ r ~ n - 2, 

} using t he window 

YI,Y2,,· · · 
丶

, y7 , y。·
丶－S1 S4 

y·2r_ 」
^ = 5s,' - I +73s 「 _ l 7s圩 l +3s予

1. 2.8 
ih.1· = ＾一5s, - l + ·)5 、 , + l r 丶 ' t I ~＇ i 、 , + l 

I 豁

Also, 

} using the window 

昀－3 ， ．lj·2I 一 2 · `嶋 y·21+ J,!J·21+ 4. 

s ,· - l sr+ '2 

^ 
Y2n-3 = - Jsn - J+ 17 Sn- 2+55sn- 1 - 5s n 

^ l 2今
U2n_ .i = 3s,1 一 a-17s「1 一 2 + 3 s户 1+5sn

128 

Y2n-l = ^ 5s户3_23sn-2+47sn-I+35sn
12 

Y2n = ^ -5sn- 3+23sn -』7sn -l +93sn 
128 

using the window 

Y2n- 7, Y2n-6,-.:_ · _.: 
丶

, Y2n-1, Y2n · 
丶 7 • 

Sn Sn-3 

-', 



!\ote that th e fir、 t window is used to also estimate t he lirst two va lues . an d the 

las t window is used to also es timate t he last fou r values 

Case 4B: Consider using each ''w indow" to est imate the fifth and sixt h points that 

it con t a ins . Then, 

Yt 
^ = 93s I - 47s,+23s3- 5s4 

128 

Y"l. 
^ • = 35sI +47s?-23s3+5s4 

12 

U3 = ^ 5sI + 73s2_ f7s3+3s4 
128 

Y4 = ＾ 一 5sl +55s?+ l7s3-3s4 
12 

For3S rS n- l, 

using the window 

Y1 , y ·2, ｀之'·lj7 .y。 ·
－丶s 」 S4 

Y2r-1 = ，＾一3s「 -2+ l 7s「- l +55s「 _5s吁 l

杜8
y ·21'= 
^ 3s「 -2- l7s 「 - l + sr+5s吁 l

12 

} using the windo'l.U 

Y2「- 5 , Y2 「 - 4, ~ , Y2r+ 1, Y2r+2 · 

S 「 - 2 Sr+I 

1\ lsu . 

.. lJ 2 1 L_ l = ^ 5b,1 - 」＿ .23b,i - 2+47s,I- I +35sn 
l 2 

,!J'2n = ＾一5s,1 - ｀；這s,i 一 2 _ §7s,l -」 +93sn
128 

} usmg the wmdolJ) 

靼n - 7, u ·4 n - 6, ... 
丶

, Y2n-1 , !J2n · 
丶 7,

s,L S,I -3 

Note that th e 扣st window is used to also estimate the first four valu es, an d the 

last window is u sed to a lso esti mate the last two values. 

Case 4C: To overcome the asymetry involved in cases 4A and 4B , consi de r using t he 

average of the two disaggregation procedures . Then, 

Yl 
^ = 93sl - 47s?+23s,1 - 5s4 

128 

Y2 = ^ 35s l +47s? - 23s3+5s4 
12 

U3 
, ̂  ＝ 紉 +73s?_ f7s. +3s4 

128 

Y4 = ＾一5sI+55s,+l7s「- 3s4
128 

for 3 :s; r :s; n - 2, 

using the window 

Y1,U2, 
丶 ` , ,!)7 , Y8 · 
丶S1 S4 

!j ·1.1'- l 
^ 

.IJ ·1.I 

一 ·ib, - 2+2為， － l + l 28的一 22°吁 l +3s 「± 2
2 5 9 

＝ 瓦－ 2 － 2為「－ l + l 28sr+:..'2br+ I ~3sr+2 
2S6 

} usmg the wmdou; 

昀－5 ， y·2r-4,` ,y ·2r+3, !J21·+4 . 

b ,· - 2 。. r+'L



Also, 

Y2n-3 = -3sn -3+17·Sn-2+55sn - l - 5sn 
I 28.. 

^ 
Y2n-2 = 3s户3 -l7sn - 2 十 i3 sn - l +5.sn 

128 

Y2n-l = ^ 5sn - 3 一23sn-2+47s户 1 +35sn 

^ 
l2§ 

Y2n = - 5sn - 3+23sn- 2~47 Sn-I +93sn 
128 

using the window 

Y2n-7, Y2n-6, .,:__ ·__: 
丶

, Y2n-1, Y2n, 
丶 7 J 

Sn-3 Sn 

Case 5: I.: = 5. 

Ass umption (2) 」mpli es that each sequence of ten ad」 acent 1· values lies'·approximately" 
011 a quartic: 

/J , = (L + bi 十 C2 + d,3 十旵 ． for som e a. b, c. d. e, 

wl1c rl'a. b. c:, d, .-11 1d < depe1 1cl 011 Ll 1e 1·;-tlues of t he p.-1rtict1IM set of Le 11 value、 being

CU/I..,ulCI t·d l n pa l t u u lc l I, ( 0II3 uk··I 1J I ` 肌 !.Ji u- In Lhis cast·. we have for so me a, b, 
C. d , c1 11 d f ' . 

!) 1;::::;:a+b+c+d+ e 
Y2 ;:::;: a + 2b + 4c + 8d + l 6e 
y3 ;:::;: a+ 3b + 9c + 27d + 81e 
y4 ;:::;: a+ 4b + 16c + 64d + 256 e 
y5 ;:::;: a + 5b + 25c + 125d + 625 e 

y6 ::::: a+ 6b+ 36c + 216d + 1296e 
Y1::::: a+ 7b + 49 c + 343d + 240l e 
y8::::: a+ 8b + 64c + 512d + 4096e 
y9 ::::: a + 9b + 81 c + 729d + 6561 e 
Yio ::::: a+ 10b + 100c + lOOOd + lOOOO e. 

Hence, 

s 」 =2a + 3b + 5c + 9d + l 7 e 
s2 = 2a + 7b + 25c + 91d + 337 e 
s3 = 2a + llb + 61c + 341d + 1921e 
s4 = 2a + 15b + 113c + 855d + 6497e 
s5 = 2a + 19b + !Slc + 1729d + 16561 e 

Thi s y ields th e so lutio 11 s 

a= 131 1 s1 -:2 I 54s·,+:2004s:i-966s4+ I tit!., 

b= - 949s, +2484s ,, 』g~4s •,+ l 300s. -261 s 
768 

c = 242sl - 788s2 +96Os,'-524s4+l lOs5 
唄d = -26s1 +96s, - l3 g+80s4-l8s, 

768 
e = sl - 4s,+6sT-4g+S,' 

768 
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Thus . we have the following est imates: 

y」=
^ 193sl -l22s,+88s3 - 38s4+7s, 

簪6
Y2 = ^ 63s l +l 22s,- 8 s,1+38s4-7s5 

256 

Y3 = ^ 7sl + l 58s2 一52s3+l8s4-3s5
256 

Y4 = ^ - 7sl+98s,+52s,` - l8s4+3s, 
256 

Y5 = ＾一3s1 +22s,+ l 28s」 一 22s4+3g

＾迢56
Y6 = 3s1 -22s?+ l2 s3+22s4-3s'i 

356 
U7 = ^ 3si - l 8s?+5 g +98s4-7s5 

2 5 3 
Y8 = ^ -3s1+l 8s, - 5 s3+l58s4+7s, 

簪6
yg = ^ - 7s1+38s?- 8 s3+l22s4+63s5 

g56 
Y1 0 = ^ 7sI - 38g+8 s3- l22s4+ l 93s5 

256 

Now co 11 s id e r s liding a'·w indo w" that is ten val ues wid e across they sequ ence- sliding 

it to the right two va lues each time'「 l1 is generates the fo llo wing "windows:" 

Y1,Y2,'!J3,y4 , y5, !Jb, !J7 , !J8, y9, !J 1U 

Y3, y4 , y5,y6, y7, g8 , y9, y1O , yll , y 」 2

Y2 n-11 , Y2n- 10, Y2n - 9, Y2n- 8, Y2n-7 , Y2n-6, Y2n- 5, _Y2n- 4, Y2n-3, Y2n-2 

Y2n - 9, Y2 n-8, Y2n-7 , Y2 n- 6, Y2n-5, Y2 n-4, Y2n-3 , Y2n-2 , Y2n-l, Y2n · 

Note t hat th e re will be n - 4 " windows." Conside r using eac h ` ｀ 、vindow" to estimate 

the two middle values that it contains. He re , the fi rst window is used to also estimate 

the first fo ur val ues, and the last win dow is used t o also est im ate the last four values. 

Then a d isaggregat ion procedure would be: 

using the window 

Y1 , y2 , · .., Y9, yl O. 
一丶-,-S1 S5 

Ul = , ̂  193sI - l22s,+88s,1 -38s4+7s5 

親
Y2 = ^ 63sI+l22sr 一 S3+38s4-7s 5

256 

Y3 = ^ 7sI +l58s?- 52s,1+l8s4- 3s, 
256 

Y4 = ^ - 7s l +98s, +52s,1-l 8s4+3s,' 
256 

For :3,:; 1·,:; n - 2. 

!J2r - l 
^ = -3 江r- 」 +22o「- l + l28sr-2為， t I +3s「乜

2 5 5 
Y'l.,· = ^ 3s「- ? -22s「 - l + l 28sr +' 2s,·+ l - 3s,·t 2 

2 5 6 

} usiny the window 

Y2r- .5 ， Y2 1'-4 , ｀之'Y2r+3 :lj2r+4. 

齿－ 2 Sr+2 
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Also , 

^ 3sn-4_ l8sn-3+52sn-2+98s,1-l _7sn 
哼曰 ＝ 嗯
Y2n-2 = -3sn-4+18s户3-52sn- 2+ l 58sn-l + 7 Sn 

＾谿
Y2n-l = - I Sn-4+38sn_3-88sn-2+ J 22sn - l +63sn 

256 
^ 

Y2 n = 7 Sn_4-38sn-3+88sn-2~l 22sn-l + 193s n 
256 

2 Comment on the Procedures 

using the window 

Y2n-9, Y2n-8, ..:_ ·: 
、、'

, Y2n-1, Y2n · 
丶 7'

On-4 Sn 

On exami11ation, one will notice a relationsl1ip among some of the procedures. In particular. 

cases 3,111d ~l'_yiel<l the ::,d lllc estirna犀 lul !)J,''' ..lJ2n-'2· auJ(..dses 5 and 4C yield tl1e 
same estimates for y5, . .. . Y2>c-4. As propo、ed. case 2C is the average of cases 2A and 2B 
and c心e 4C 1 丶 the average of Cdses 4A a11d 48 . Por these reason 、 ,one might consider using 

only polynomial di saggregation procedures of e\,en degree. In tbe applications in this paper . 
cases 2C and 4C will not be considered since they are only different from cases 3 and 5. 

res pectively, at the beginning and end of the sequence 
Since it is possible that the disaggregation procedure will y ield negative solutions, a 

mod ifi cation to the described procedures will be needed if the individual terms in the y 
sequence are assumed to be nonnegative. Let y1,..., y2n denote the disaggregated y sequence 
The modification used in this paper is: 

lf y2k-」＜ 0, then set y昧－ 1 = 0 and Y2k = sk, and if y2k < 0, then set 

昀－ 1 = sk and y2k = 0, for k = 1,. . ., 2n. 

AnotheI pmblemone mJght encounter IS mISSmgvalues The way they wele handled , 

here, was to break the data up into complete sequences. For example, if the data consisted of 

s」,， s 」 0, where s8 was missing, then the data would be broken :nto two complete sequences 

S 」,．．．， s7, and s9, s 」 0. Missing values cause a difficu lty in the sense that one must examine 

each complete sequence to see which cases of the po lynomial disaggregation pro cedures can 
be applied. In the previously mentio11ed example. only cases I , 2A, and 2B could be applied 

to the seco11d complete sequence since tlw 、<>que11ce is of oILly twu 丶ums

3 Artificial Examples 

Four artificial y sequences o f 100 values were generated. and then aggregated to get 50 sums 
The disaggregation procedures were used on each set of sums to "recover" the original values 

of the y sequence. This was done mainly as a preliminary investigation step only and no 

general conclus ions can be drawn from these limited results . A more in depth study will be 

beneficial. A brief description of the models used to generate the y sequences follows 
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Table l: Correlation between Actual and Recovered Data for A 」tific i al Data Sets. 

Case 
Mod el 1 2A 2B 3 4A 4B 5 
AR(l) 0.899570 0.890959 0.896676 0.918599 0.906304 0 .9085 05 0.905 130 
MA(l ) 0. 735 753 0.772545 0.731 759 0.786077 0. 760003 0.7 72304 0.763941 
Sin(t) 0.879573 0.906997 0.908833 0.955458 0.968981 0 .968533 0.986296 
Sin(l / 20) 0.999715 0.999999 0.999999 1.000000 1.000000 1.000000 1.000000 

Autoregress ive Process . Tlw y st0q11t'11n· \\" <t 丶 ge1wratecl u 、 ir,i; a lirst orJcr auloregr區siYe

l) 1 ()(t` , A R( l) , g I \ t1 I I 」.＼

y(t) = -::;;Y (l - 1) + z(t), 
2 

where z( t) ~NI D (O, l) , and t = l ,..., 100. 

Moving Average P r ocess. The y sequence was generated using a first order moving av­
erage process , MA (1) , given by: 

y(l ) = z(t) + ~z(t - 1), 
2 

where :.:( t) ~ N I D (O, 1), and t = ! ,..., 100 . 

Trigo nometric M o de ls. Two y sequences were generated using the followin g relations 

for l = I,..., I 00 

y(t) = sin( t/20) 

y( l ) = sin(t), 

Th e co1-rt'la tion between tl1 e actual a11d ··rec(Jve red" y se4ue11ce , a 丶 we ll as the rout mea n 
sq u a I C en ·or , 

RMS£= 『三立
where y denotes the value of y "recovered" by the disaggregation procedure, were calcul ated 
for each y sequence generated. The resu lts are summarized in Tables 1 and 2. 

As can be seen from these examples, the disaggregation procedures work best for y 
sequences that are smooth : This is what one would expect. It is interesting to note that , 
for some t>xam ples, in creas ing t he order doe::,not y ield a significantly bette r set of reco \·ered 
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Table 2: RMSE between Actual and Recovered Data 鼬 Artificial Data Sets 

Case 
Mode l I 2A 28 3 4A 4B 5 
AR( l ) 0.545102 0.569264 0.554476 0.493243 0.52 8942 0 .522687 0.532873 
MA ( l ) 0.626905 0 .588157 0.633091 0.572321 0.604064 0.589352 0 .599681 
Sin(t ) 0.337317 0 .300278 0.297431 0.212244 0.175985 0 .177245 0 .121933 
Sin (t/20 ) 0.017104 0.0009 17 0.000905 0.000033 0.000(02 0.000002 0.000000 

\ al ucs l\J) (`<u h datcL WL . pIub ul tl 」 c· c1!'1.uctl dc1La va lues ve 1 ..,! I ．丶 t h e d 」 ::;agg regated,·al ues fo, 
eal·l1 ord<· r aw give 11 in L l 1 C:'a pp c 1 1cl」 `

11 : a fur l l1 er les t o f the pro cedu res . t he sa 111 e four artifi c叫 y seq uences were agg rega led 
t wi ce Lo get 25 sums. The di saggregat io11 p roced ures were used 011 ea ch set of sums twi ce 
to 叮ecove r " the y sequences. ( This would be useful 」f one wan ts to d」saggregate 24 hour 
data to obta iu "6 hour (pseudo) data." ) Hence, we are assuming for a sequence of values 
如 ， 如，．.., Y4n, that the sums 

S1 = Y1 + Y2 + Y3 + Y4 
心 ＝ ys + y6 +y7 +y8 

邲 ＝ y怀－」十 y伊－ 2 十 Y4n- l + Y411 

a re a,·a心bl e . The di saggregation procedures are applied to the sums, s 1,.. . , Sn, to recover 
t he sums 

祏 ＝ yl +y2 

沁 ＝ Y3 + Y4 

S·ln ='!/-In-I+ Y4 n· 

T l1 e1, . Ll 1e J isc1.ggregatio11 prncnlur<'丶 <U(＜l矗 pplwd to lhe sum丶 、 1 , 辺．， 52n. to I氫o ve r th e 

y seq u en ce, 如， ． · ·, Y4 n· 
Th e co rre lation between t he act ual a.11d '·recovered " y sequ ences a nd the root mean squ are 

e rror are su mmarized in Tables 3 and 4. For each data set, plots of the actual da t a values 
vers us th e recovered values for each order are given in the appendix. 

It is clear from Tables 3 and 4 that th e resemblance between the actual and recovered 
values gets worse when using the disaggregati on procedures twice. However , for the smoother 
exa mples , the procedures perform well. Here, it is interesting to note the degradation in 
performan ce when one goes to higher orders, for the first three artificial data sets. 
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Table 3: Correlat ion between Actual and Recovered Data for Twice Aggregated Artificial 
Data ~ets. 

Case 
Mod el I 2A 2 B 3 4A 48 5 
AR( l ) 0. 765637 0. 731539 0.753123 0. 770482 0. 728481 0.723534 0.668960 
.\ l A ( l ) U 4 l 7 7 4 8 0.. i \) -lu50 O 2 7 b 7 2 S o. :327402 C.304:JOJ 0.240814 O.l04894 
S j II (l) U. -107211 U 2 、̀ l U9S U. l ~)立b7 u. Jb l 95O O 2 I 2, i 9 U u. 2 3 j 9 2 4 O 2 0 l .3 O 7 
Si11 ( t / lO ) 0.9985 74 u. 9 9 9 9 8.} O. 9 9 9 9 8 J l .000000 丨 00 0000 1.000000 1.000000 

Ta ble ~: RMSE between Act ual and Recovered Data fo r T wi ce Aggregated Art 」fi cial Data 
Sets . 

Case 
Model I 2A 2B 3 4A 4B 5 
AR( l) 0.802813 0.859050 0.82,574 ,5 0. 796589 0.872400 0.879l68 0.990) 5,5 
MJ\ ( l) 0.84 I 023 O 8 5 2 5 6 9 0.904 8Gl 0.880660 0.894682 0.922833 0.9'17.530 
S」 n(t) 0.626861 0.703700 0.698035 0.667130 0. 716293 0.719657 0.732.503 
Sin (t/20) 0.038222 0.004228 0.004120 0.000286 0. 000037 0.000036 0.000004 
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4 P age Data Set 

The performance of the different disaggregation procedures was evaluated using the data 

from the'vV H !TEX study. ln parti cula_r. the data used are those coll ected at Page , and are 

pa几 of the \V 田TEX data base fil e ( Source: Kristi Gebhart, NPS, Air Quality Division, 

CIRA Building, foothills Campus, Colorado State University.) 
Th e Page data set consists of samples of 27 different aerosol species. The samples were 

collected at either 6, 12, or 24 hour cycles over a period of days. '「 he data were agg regated, 
and the di saggregation procedures were then a.pplied. The corre lation and R.tvlSE between 

the a.c tual and recovered values for th e variables in the Page data se t are given in Tables 5 

and 6. 

Td bk 、 7,dIl料 tl1l-'perforn1a11n.- uf t l1e pro cedu頂s-based ou RMSE- for ea.ch va riable. As 

C dIl b e 丶ee u h om the td,blc , thc p c 」 lurrnan cc of the procedures ,·aries \\'id e ly, depe11di11g on 

th e 1,·ari a b l1 ·. r\s a te斗 to see if t l1 e rl'i s a dill'ere11ce in the pe 」 Im nk UI (_e of th e pro cedures, 

Friedma 11·s r,wk test (as a\·ailabl e u11 :VIINITAB) was applied tu the RMSE 's us ing the 

seven proceclmes as treatmen ts and the 27 variab les as blocks. The resu lts are summarized 

iu Table b. Based on these results, it would appear that there is a difference in the procedures. 

In this instance, case 3 has performed the best. 

In a further evaluation of the performance of the procedures , three of the variables were 

aggregated twice, and then disaggregated twice, using the steps discussed in section 3. The 

variables chosen were ones that had the fewest number of missing values. The correlation 

and RMSE bet ween the actual and recovered values for the variables in the P age data set 

tltat were aggregated twice and the11 disaggregated twice are giveu in Tables 9 and l 0. 
Tables !-J and l O would i11d 」 cate that tlie disaggregation procecl ures do not perfo r111 nearly 

as well wl1e11 app lied tw ice. further , it appears that the procedu res achieve worsening resu lt s 

as tlie order is increased. Just a small number of variables have been examine<l. so no general 

cu11clusi01 1~ can be drawn regardin g di sagg regating data twice 

5 C o n clusion. 

The eviuence , here , s uggests that polynomial d」saggregation procedures can be use ful. Fur­

ther , it app ears th at only the eve 11 degrees need be considered. These preliminary results 

would al so iudicate tha.t o ne's i11tuitio11 i 丶 rnrrect: The higher tl1c degree , tlw hl'tt er lite 

resu I ts. 

For tlte Page data, the case k = 3 ( i.e. degree 2) yielded the best results- not case k = 
,5 (i.e. degree 4). The reason for this is due largely to the presence of missing values within 

the Page data set. To use case k = 5, there must be at least 10 ad」 acent y values-hence, 

5 sums- that are not missing, and to utilize the h」gher degrees to their fullest potential, it 

is best to have large blocks of complete data. Otherwise, one is using a small number of 

J.5 



Table -5: Correlation between Actual a!ld Recovered Data :'ur lite Page Data Set. 

Case 
Model I 2A 2B :3 4A 4B .J 

fbrc 0.896966 0.863555 0.899356 0.888726 0.875605 0.894511 
fsrc 0. 776335 0.771986 0.774129 0.759582 0.762057 O 7 784 67 0.791836 
fzr c 0.645784 0.649856 0.702139 0.665220 0.670s 03 0.6984 17 0.625379 
f p l) ( 0. 7:30975 0 7 j 8°t:3:3 o.66n6o 0.724167 0.743 1-56 0.682904 0.710986 
I I1 C· d 4 c 0.92691 :3 O 9 l 3 538 0.~:26789 0.939646 0.897479 0.88941 8 0.8:31476 
m l · d n ] \\' C O 9 9 6 l 5 ? O 9 9 7 l 5.3 099,114 0.997797 0.99,686 O. 9 9 7 7 7 3 O 9979 l 3 
mfwccl c O. 9 l 3 l e l 0.92888:3 O 9 39779 0.955940 O. 9 2 l b l 2 O.~ 17507 O. 8 4 2 57 O 
qtr I c 0.921285 0.9:3384,5 0.942:ti"O 0.940398 0.936, I 0 0.94115.S 0.927753 
411epc 0.88 1259 0.8994 74 0.886584 0.901951 0.904 782 0.900152 0.905942 
qtemc 0.968189 0.902450 0.991509 0.965408 0.918635 0.983378 0.955491 
qrh c 0.936240 0.900276 0.960955 0.950098 0.918387 0.964 716 0.949920 
qwsc 0.884294 0.899970 0.898701 0.916662 0.911 865 0.914065 0.918072 
qwdc 0. 747979 0.732810 0.708498 0.746203 0.733826 0.710679 0.724263 
sso2c 0.736398 0.800754 0.700838 0.741678 0.769434 0.691382 0.722729 
wycpm(· 0.8:29511 0.792348 0.81 1715 0.816342 0.793497 0.811165 0.797463 
nsoilc 0.861038 O. 8 9 2 7 2 2 0.870950 0.923569 0.925597 0.91:3262 0.905725 
llomhc 0.827736 O. 7 7 8 9 4 2 0.86.5005 0.839996 0.81 -3228 0.859770 O. 8 J 9 8 4 l 
bso4c 0.963061 0.961 829 0.976944 0.972570 0.%9'512 0.9 7681 --l O. 9 7 9 4 6 O 
COL\ .. 0.775758 0.791 800 0.821192 0.825966 O 8 j 9 S 2 2 0.8L! ,j45 0.824 700 
cecc 0.885~71 0.884:250 0.887 144 0.8~8834 O. 8 9 9 2 3 l 0.892480 0.896730 
euo3c 0.8724 72 0.930202 0.776287 0.872929 0.91 :2308 0.823465 0.866604 
ffpn JC 0.92 I 329 0.918433 0.946548 0.941125 0.936602 0.947193 0.94272 
ffec 0.868889 0.893688 0.857817 0.885 179 0.889795 0.865077 0.871419 
fcu c 0.882919 0.859719 0.863468 0.878825 0.86 1168 0.889243 0.88.5369 
fznc 0.924409 0.907972 0.88826 1 0.912380 0.905646 0.895358 0.89:3984 
fasc 0. 743923 0.768247 O 6 l 2 b 7 3 0.707090 O. 7 ? 9 2 2 8 0.628963 0.696880 
fsec 0.848295 O. 8 l b 9 9 3 0.884004 0.862507 0.843470 0.869869 0.860252 
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Tclb le 6: RM3E between Actual and Recovered Data for the Page Data Set. 

Case 
Model I 2 A 2 B 3 4A 4B 5 
fbrc 0.000378 0.000430 0.000371 0.000389 0.000-111 0.000380 0.000389 
fS I t ' 0.000083 0.000085 0.000084 0.000087 0.000087 0.000084 0.00008 l 
fz r c 0.000131 0.0001 24 0.000116 0.000122 0.000 12 1 0.000117 0.000127 
fpb c U.001166 0.001125 0.00 I :304 0.001191 0.00 11 .56 0.00 1270 0.00 1219 
mcd4 c 0.004509 0.00.SO 10 0.004617 0.004309 0.0056 70 0.005886 0.00756 
mcdlllwc 0.076565 0.06-58 72 0.066325 0.057955 OO593 99 0.058269 0.056-11 3 
mfwcdc 0.003430 0.00 :3 1,2 O O 0 2 9 2 7 0.002574 0 0032 -52 0.003:334 0.00:3979 
qLr l l 0.006883 0.0063:Jl 0.005931 0.006024 O O 0 6 2 7 9 0.006063 0.006841 
qnepc 0. 003918 0.003622 0.003835 0.003581 0.003531 0.003611 0.003511 
qtemc 1.873578 3.29:3800 0.973715 1.952973 3.002634 1.359799 2.217906 
qrhc 5.486683 6.873435 4.32 1379 4.871890 6.210885 4. 11 2450 4.879755 
q w s c 2.158179 2.0 16628 2.029336 1.848634 1.89744,5 1.874627 1.832595 
qwd c 72.573957 74.6867 16 77.663610 72.813640 n .562771 77.400051 75 .699459 
sso2c 4.54755 1 4. 153350 4.942 119 3.840328 3. 740391 4.243564 4.149390 
wycpmc 0.808%2 0.889017 0.848894 0.837499 0.88723 1 0.850326 0.880807 
nso ik 0. 069391 0.060912 0.066358 0.054240 0.053539 0.0576 66 0.06029 
nomh c 0.4O3555 0.461689 0.368089 0.429949 O 4 5974 8 0.404742 0.430164 
bso4c O 2 2 7 6 6 3 O 2 1 5 87 O 0.1 i':l3906 0.:206762 0.:U6:2l .5 0, ]g76 15 0.19404 2 
COCC 0.34903~ O. J 4 l 4 2 7 O.Jl8%1 0.31 5 196 0.320005 0.318596 0.3 16102 
cecc 0.163961 0. 165800 0.16:3 770 0.155377 0.155155 0. 160031 0.156979 
euo3 (. 0.087500 0.065848 0.115324 0.087404 0.073326 0. 102720 0.090065 
ff p111c 0.678068 0.689962 0.561951 0.589076 0.6 10305 0.558704 0.581040 
f「ec 0.004421 0.003943 0.004522 0.004088 0.004009 0.004412 0.004314 
fcuc 0.000207 0.000226 0.000224 0.000210 0.000225 0.000202 0.000205 
fznc 0. 000442 0.0004 82 0.000530 0.000470 0.000488 0.000514 0.000517 
fas ( 0.000342 0.000328 0.000414 0.000363 0.000351 0.00040-5 0.00036 
fsec 0.000604 0.000660 0.000533 0.000577 0. 00 061:3 0.000562 0.000581 
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Table 7: Ranks Disaggregation Procedures for Each Variable Based on RMSE. 

Case 
Model 1 2A 2B 3 4A 4B 5 

fbrc 2 7 1 4.5 6 3 4.5 
fsrc 2 5 3.5 6.5 6.5 3.5 1 
fzrc 7 5 1 4 3 2 6 
fpbc 3 1 7 4 2 6 5 
mcd4c 2 4 3 1 5 6 7 
mcdmwc 7 5 6 2 4 3 1 
mfwcdc 6 3 2 1 4 5 7 
qtrlc 7 5 1 2 4 3 6 
qnepc 7 5 6 3 2 4 1 
qtemc 3 7 1 4 6 2 5 
qrhc 5 7 2 3 6 1 4 
qwsc 7 5 6 2 4 3 1 
qwdc 1 4 7 2 3 6 5 
sso2c 6 4 7 2 1 5 3 
wycpmc 1 7 3 2 6 4 5 
nsoilc 7 5 6 2 1 3 4 
nomhc 2 7 1 4 6 3 5 
bso4c 6 7 1 4 5 3 2 
cocc 7 6 4 1 5 3 2 
cecc 6 7 5 2 1 4 3 
eno3c 4 1 7 3 2 6 5 
ffpmc 6 7 2 4 5 1 3 
ffec 6 1 7 3 2 5 4 

fcuc 3 7 5 4 6 1 2 
fznc 1 3 7 2 4 5 6 
fasc 2 1 7 4 3 6 5 
fsec 5 7 1 3 6 2 4 
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Table 8: Results of Friedman 's Test Applied to RMSE Using the Disaggregation Procedures 
臨 Treatment.

Est. Sum of 
Case N Median RANKS 

27 0.05945 121.0 
2A 27 0.05954 133.0 

S = 13.73 d.f. = 6 p = 0.034 
2B 27 0.05942 109.5 

S = 13.76 d.f. = 6 p = 0.033 (adjusted for ties) 
3 27 0.05922 79.0 

4A 27 0.05940 108.5 
4B 27 0.05940 98.5 
5 27 0.05942 106.5 

Grand median = 0.05941 

Table 9: Correlation between Actual and Recovered Data for Twice Aggregated Variables. 

Case 
1 Model 1 2A 2B 3 4A 4B 5 

2qtemc 0.865953 0.869504 0.873498 0.873376 0.8706釷 0.872604 0.869722 
! 2wycpmc 0.721602 0.637625 0.740485 0.689560 0.616241 0.616967 0.541133 
1 2eno3c 0.630901 0.694111 0.535496 0.580634 0.614136 0.529689 0.53960 

Table 10: RMSE between Actual and Recovered Data for Twice Aggregated Page Data Sets. 

Case 
Model 1 2A 2B 3 4A 4B 5 
2qtemc 3.744821 3.698430 3.645279 3.646992 3.683382 3.657245 3.695570 
2wycpmc 1.028034 1.161978 0.999443 1.145701 1.298056 1.296348 1.570445 
2eno3c 0.137439 0.127599 0.151537 0.150944 0.14644 0.158390 0.158048 
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"wi ndows" to "recover" a large number of y values. Polynomial di saggregation procedures 
will work !J est with data. that has no missing 丶a.lues.

Tl1e沁 re~ults a」e prelilllina.ry. It wou ld be lie11eficial to carry out a more ri goro11 丶 stud)

of tl1e proposed procedures using a broad variety of a r t ificial data sets without a11y missing 

valu es. It would also be of in terest to furth er examine the repeated (2 or more times) use 

of polyuom叫 d」saggregation procedures on single data sets 

6 Minitab Macros. 

In order tu implement the disaggregat ion procedures, several macros were wri tte11 for use 
with :\'l i11itab. A brief desc ription of how to use them fo llows: 

orderk.mtb fork= I. l.A , l.1:3. 3, 4A , LIB , -5. These programs assume that the aggregated 
da回 (t lie sums) are iu Cl an<l tl,at I, 9 = n. Using t ~1e disaggregatio11 proce<lure 

called for by k, it puts the disaggregated data (estimated y sequences) in C2. I, I and 
h 8 are used in the computations. 

chkdisag.mtb. This program assumes that K2 = source colurr_n number for the y seq uence 
and that K9 = n . It aggregates the y sequence, and . performs a ll of the disaggregat ion 
procedures . The original y seq uence is put in C3 and the disaggregated data are put 
i11 ('11 - Cl O. In its computations, t he followi ng are used: Cl , C2, Kl , KS, and KIO 

2upto4.mtb. He re, it i s 心sumecl ti 囷 t CI contains the twi ce di 、aggregated data, a11d that 
h9 = the number of ent 」 i es in CI. The program pe」forms a.II of the disaggregation 
procedures twice, and stores the est imated y sequences in C.30 - C:36 . The following 
a.re used in 比s computations: C2, C4, KI , KS, and K 11. 

h 」 Lhl'programs discussed above, the following are called 」 「1 iterative loops: I、 one.mtb .

ktwoA 」nt b, ktwoB .mtb, kthree.mtb, kfourA.m tb, kfourB.mtb , kfi ve.mtb, and sums.mtb 

Û 1
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Appendix 

Plots of observed data versus disaggregated data. 



ORDER O DISAGGREGATION FOR AR1 ORDER 2 DISAGGREGATION FOR AR1 

ZOZ. 
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zoz
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/ 
。
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ORDER 1 B DISAGGREGATION FOR AR1 
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。
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ORDER 3A DISAGGREGATION FOR AR1 ORDER 38 DISAGGREGATION FOR AR1 
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ORDER 4 DISAGGREGATION FOR AR1 
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。
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ORDER O DISAGGREGATION FOR MA1 
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.3 .1 O 1 

MEASURED VALUES 
MEAN = 0.2899650 CORRELATION = 0.7357532 

RMSE = 0.6269053 n = 100 
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ORDER 1A DISAGGREGATION FOR MA1 

. . 
.. 

/u 
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.. 
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3 

.1 O 1 

MEASURED VALUES 
MEAN = 0.2899664 CORRELATION= 0.7725450 

RMSE= 0.5881573 n= 100 
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ORDER 2 DISAGGREGATION FOR MA1 

. . ... . / 
· · 

. . 

. . . 

·3 -1 0 1 

MEASURED VALUES 
MEAN = 0.2899660 CORRELATION = 0.7860765 

RMSE = 0.5723212 n = 100 

·2 
2 

ORDER 1 B DISAGGREGATION FOR MA1 

... ---~j?· ·. 
.. 

.. 

3 

-3 .1 O 1 

MEASURED VALUES 
MEAN= 0.2899662 CORRELATION= 0.7317585 

RMSE = 0.6330912 n = 100 

-2 
2 3 
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ORDER 3A DISAGGREGATION FOR MA1 ORDER 3B DISAGGREGATION FOR MA1 

m 

ZLOl

. 

swn1V>0wLV9wUOOVS-o 

` 
。

。

C: 

~
 

0 

~
, 

S3n7V>031V831::l88VSIO 

` 
c. 

·3 .1 O 1 

MEASURED VALUES 
MEAN = 0.2899658 CORRELATION= 0.7600030 

RMSE = 0.6040636 n = 100 
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. . 
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. 
.. 

.. . 
/ 

. . 
.. 
.. 

•• • \ .. /.:·· 

2 3 

。

ZLOL, 

swn,v>0w.lVDwUO0VS-o 

` 
, 

. . 
.... / 

. . . . 

. .. 

·3 -1 0 1 

MEASURED VALUES 
MEAN= 0.2899659 CORRELATION= 0.7723045 

RMSE = 0.5893522 n = 100 

-2 
2 3 

ORDER 4 DISAGGREGATION FOR MA1 

.. . 

.3 -1 0 1 

MEASURED VALUES 
MEAN = 0.2899660 CORRELATION '"' 0.7639408 

RMSE = 0.5996807 n = 100 

.2 
2 3 
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ORDER O DISAGGREGATION FOR SINT 

-1.0 -0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN z -0.0012720 CORRELATION = 0.8795731 

RMSE = 0.3373172 n = 100 

ORDER 1A DISAGGREGATION FOR SINT 

• 
乙

, ., . 
, 鴯

• ' . . `. , 
鼻

書

-1.0 -0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN = -0.0012715 CORRELATION = 0.9069969 

RMSE = 0.3002782 n = 100 
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臨
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。.... , 
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。< 。 m 
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。.,... . 
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ORDER 2 DISAGGREGATION FOR SINT 

.1.o-0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN= -0.0012720 CORRELATION= 0.9554579 

RMSE = 0.2122438 n = 100 

ORDER 1 B DISAGGREGATION FOR SINT 

.1.0-0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN=-0.0012719 CORRELATION= 0.9088334 

RMSE = 0.2974308 n = 100 



ORDER 3A DISAGGREGATION FOR SINT 

。 。..... `- 

u, 臨w 
:::::, 4 多 u0 ' z -; J II) O 

。 。
E ＜。 巴<0 岂 。O ° UJ ° c: 
。 g < u, o 。< U) o 
一°, 一°' 。 。

O . 。.,.... ..... . , 

-1 .0 -0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN= -0.0012716 CORRELATION= 0.9689811 

RMSE = 0.1759854 n.. 100 

ORDER 38 DISAGGREGATION FOR SINT 

-1.0 -0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN = -0.0012720 CORRELATION = 0.9685332 

RMSE = 0.1 TT2453 n = 100 

ORDER 4 DISAGGREGATION FOR SINT 

O
.L 

s
·o 

o
·o 

s
·0, 

S3n7V>0wlVE>31::lE>E>VSIO 

o·L. 

-1.0-0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN=-0.0012717 CORRELATION = 0.9862964 

RMSE = 0.1219335 n = 100 
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ORDER O DISAGGREGATION FOR SINT20 ORDER 2 DISAGGREGATION FOR SINT20 

O
.

l 

s
·o 

o
·o 

g
·O

· 

swmv>O3LV0wUOOVS-0 

O
.

L 

o
.L 

s
·o 

o
·o 

s
·o
, 

swmv>0wlV0Wcc~mvs,a 

O
.

L 

-1.0 -0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN = 0.13844312 CORRELATION= 0.99971461 

RMSE = 0.01710421 n = 100 

ORDER 1A DISAGGREGATION FOR SINT20 

.1.0-0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN= 0.1384428000 CORRELATION,. 0.9999991655 

RMSE = 0.0009171299 n= 100 

O
.

L 

s
·o 

o
·o 

s·o. 

swn1V>0w.lV0wU00VS-o 

O
.

L 

0·l 

s
·o 

o
·o 

s
·o
· 

swmv>0wLV0wuoovs-o 

0·L, 

-1.0 -0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN= 1.384431 e-01 CORRELATION= 1.000000e+OO 

RM SE = 3.321024e-05 n = 1 00 

ORDER 1 B DISAGGREGATION FOR SINT20 

.1.0-0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN = 0.1384428000 CORRELATION = 0.9999991655 

RMSE = 0.0009049011 n = 1 00 
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ORDER 3A DISAGGREGATION FOR SINT20 ORDER 38 DISAGGREGATION FOR SINT20 

O
.

L 

s
·o 

o
·o 

s·0· 

swmv>0wLV0wUOOVS-o 

0
·

L
, 

0
·

L 

s
·o 

o
·o 

s
·o
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swn1V>0w4V0wuoovs-o 

0·L

, 

-1 .0-0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN "" 1.384431 e-01 CORRELATION "" 9.999999e-01 

RMSE"" 1.897367&-06 n"" 100 

O
.
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s
·o 

o
·o 

s·O, 

Swn1V>0w.LVDwU00VS-o 

o.L

. 

-1 .0..().5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN= 1.384431 e-01 CORRELATION = 9.999999e-01 

RMSE = 1.854724e-06 n = 100 

ORDER 4 DISAGGREGATION FOR SINT20 

-1.0-0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN= 0.1384431 CORRELATION'"'1 .0000000 

RMSE = 0.0000000 n.. 100 
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ORDER O DISAGGREGATION FOR 2AR1 ORDER 2 DISAGGREGATION FOR 2AR1 

` ` 臨 臨
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a: 
。 晏Q ~ 旻g ` 
。 。

r 

-4 -2 0 2 

MEASURED VALUES 
MEAN = 0.0514124 CORRELATION= 0.7656367 

RMSE = 0.8028127 n = 100 

ORDER 1A DISAGGREGATION FOR 2AR1 

-4 -2 0 2 

MEASURED VALUES 
MEAN= 0.0514124 CORRELATION • 0.7315390 

RMSE = 0.8590501 n = 100 

r· 

寸

-4 -2 0 2 

MEASURED VALUES 
MEAN= 0.0514117 CORRELATION= 0.7704819 

RMSE = 0.7965890 n = 100 

ORDER 1B DISAGGREGATION FOR 2AR1 

-4 .2 0 2 

MEASURED VALUES 
MEAN= 0.0514123 CORRELATION= 0.7531235 

RMSE = 0.8257454 n = 100 
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ORDER 3A DISAGGREGATION FOR 2AR1 ORDER 38 DISAGGREGATION FOR 2AR1 

zoz

, 

swn

1V>

0wLV0wUOOVS

lO 

r 

zoz, 
S3n7V>03.LV031:l00VSIQ 
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. 
. 
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、
武

... .. 
. .. 

. . . 

-4 -2 0 2 

MEASURED VALUES 
MEAN= 0.0514120 CORRELATION = 0.7284812 

RMSE = 0.8724004 n = 100 

Z03 

swn1V>0w.LV~wUO0<s-o 

寸

-4 .2 0 2 

MEASURED VALUES 
MEAN= 0.0514120 CORRELATION= 0.7235335 

RMSE =- 0.8791684 n = 100 

ORDER 4 DISAGGREGATION FOR 2AR1 

.. 

. . 

. . . .. . 

.4 .2 。
2 

MEASURED VALUES 
MEAN = 0.0514119 CORRELATION= 0.6689598 

RMSE = 0.9901546 n • 100 
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ORDER O DISAGGREGATION FOR 2MA1 ORDER 2 DISAGGREGATION FOR 2MA1 

c` 

LOL,z, 
swmv>0w.LVDwU0OVS-o 

。

` 
LOL·3 

S3n7V>031V

83l:m8VSI

O 

。

-3 

.. . 
. 

·" . :經/?.. ; .. 

-1 0 1 

MEASURED VALUES 
MEAN = 0.2899660 CORRELATION= 0.4177485 

RMSE = 0.8410233 n .. 100 

ORDER 1A DISAGGREGATION FOR 2MA1 

.3 

.2 
2 

. .. . ,.. 
..· :l · ·'. · ̀.. .．·.:/：主．．：·．

. 

-1 0 1 

MEASURED VALUES 
MEAN = 0.2899656 CORRELATION = 0.3946503 

RMSE = 0.8525695 n = 100 

-2 
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` 
LOL'3 

S3n7V>031VD31:!DDVSIO 
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. .. 

. . 

-3 -1 0 1 

MEASURED VALUES 
MEAN= 0.2899656 CORRELATION= 0.3274018 

RMSE - 0.8806601 n = 100 

-2 

ORDER 18 DISAGGREGATION FOR 2MA1 
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,: .. , 
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... .. 
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2 

.. 

-3 -1 0 1 

MEASURED VALUES 
MEAN = 0.2899661 CORRELATION = 0.2767280 

RMSE = 0.9048612 n = 100 

-2 
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ORDER 3A DISAGGREGATION FOR 2MA1 

` 
LOL

.

Z
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S3n7V>03l.VE>3~E>E>VSIO 
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-1 0 1 

MEASURED VALUES 
MEAN = 0.2899662 CORRELATION = 0.3043006 

RMSE = 0.8946817 n = 100 

ORDER 38 DISAGGREGATION FOR 2MA1 

,.` 
,. . ̀ ··· 

·:.:```.\. 

2 

` 
LOl'3 

swn1V>0wLV0wUOOVS-o 
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.. 

. 
` .. .. 

.:·:~淳／｀：··芒．．
.. 

.3 -1 0 1 

MEASURED VALUES 
MEAN = 0.2899659 CORRELATION = 0.2408142 

RMSE = 0.9228326 n = 100 

-2 
2 

ORDER 4 DISAGGREGATION FOR 2MA1 

.. 

.3 .1 O 1 

MEASURED VALUES 
MEAN = 0.2899659 CORRELATION = 0.2048943 

RMSE = 0.9475298 n ,. 100 
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ORDER O DISAGGREGATION FOR 2SINT ORDER 2 DISAGGREGATION FOR 2 

O
.
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s
·o 

o
·o 

s
·o
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S3n7V>0

31
V83l:l88VSIO 

O
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s
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s
·o
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Swmv>0wLV9wU0OVS-o 

o·L 

-1 .0-0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN = -0.00127176 CORRELATION= 0.46721071 

RMSE = 0.62686070 n = 100 

ORDER 1A DISAGGREGATION FOR 2SINT 

.1.o-0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN= -0.00127173 CORRELATION= 0.28109816 

RMSE = 0.70369967 n = 100 

0
·
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s·o 

o
·o 

s
·o
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swn1V>0wLV0wuoovs-o 

0
·
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O.L 

s
·o 

o
·o 

s
·o, 

swmv>031.V~wUOOVS-o 

O.L, 

-1 .0 -0.5 0.0 0.5 

MEASURED VALUES 
MEAN= -0.00127174 CORRELATION= 0.3 

RMSE = 0.66712976 n = 100 

ORDER 1 B DISAGGREGATION FOR 

• 

-1.0-0.5 0.0 0.5 

MEASURED VALUES 
MEAN= -0.00127171 CORRELATION = < 

RMSE = 0.69803509 n = 100 
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ORDER 3A DISAGGREGATION FOR 2SINT ORDER 3B DISAGGREGATION FOR 2SINT 

0·L 
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o
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s
·o
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swn1V>0wLV9wU99VS-o 

O.L 

O.L 

s
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o
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s
·0, 

S3n7V>03.lVD31::1DDVSIO 

o
·~ 

-1 .0 -0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN=-0.0012717 CORRELATION= 0.2423897 

RMSE = 0.7162927 n = 100 

o·l 

s
·o 

o
·o 

s·O, 

Swmv>0WFV0wU0OVS-o 

0·r 

-1.0 -0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN= -0.00127172 CORRELATION= 0.23392363 

RMSE = 0.71965657 n = 100 

ORDER 4 DISAGGREGATION FOR 2S1NT 

-1.0 -0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN z -0.00127175 CORRELATION z 0.20130678 

RMSE = 0.73250297 n = 100 
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ORDER O DISAGGREGATION FOR 2SINT20 ORDER 2 DISAGGREGATION FOR 2SINT20 

o
.l 

s
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.O
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swmv>0w.lV~wuoovs-o 

O
.
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o
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o
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s
·o
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S3n7V>03.lV83l:188VSIO 

O.r 

-1 .0-0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN= 0.13844300 CORRELATION = 0.99857390 

RMSE = 0.03822183 n = 100 

ORDER 1A DISAGGREGATION FOR 2SINT20 

-1.0 ~ .5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN= 0.1 38443000 CORRELATION = 0.999982536 

RMSE .. 0.004228271 n "' 100 
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s
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o
·o 

s
·o
­

swn1V>0wLV0WU00<s-o 

O
.

L
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o
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s
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o
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s
·o
­

swmv>0wLV0wU00VS-o 

O
.L 

.1.0-0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN = 0.1384430500 CORRELATION = 0.9999999404 

RMSE = 0.0002859665 n = 100 

ORDER 1 B DISAGGREGATION FOR 2SINT20 

-1.0 -0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN = 0.13844350 CORRELATION = 0.99998343 

RMSE = 0.00412019 n = 100 
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ORDER 3A DISAGGREGATION FOR 2SINT20 ORDER 38 DISAGGREGATION FOR 2SINT20 

0
·
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s
·o 

o·o 

s
·o· 

S3n7V>03.lVD3~DDVSIO 

0·L 
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o.r 

-1 .0 -0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN= 1.384431e-01 CORRELATION"'1 .000000軒00

RMSE= 3.681318e-05 n.. 100 

o
.l 

s
·o 

o
·o 

s
·o, 

swn1V>0wLV0wUOOVS-o 

O
.

L. 

-1 .0 -0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN= 1.384431 e-01 CORRELATION= 1.000000e+OO 

RMSE= 3.612298e-05 n= 100 

ORDER 4 DISAGGREGATION FOR 2SINT20 

-1.0-0.5 0.0 0.5 1.0 

MEASURED VALUES 
MEAN = 1.384431 e-01 CORRELATION = 1.000000&+00 

RMSE = 3.687818e-06 n..100 
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ORDER O DISAGGREGATION FOR FBRC ORDER 2 DISAGGREGATION FOR FBRC 

800

·0 

c::oo

·o 

~oo

·o 

S3n7V>G3.1V831::l88VSIO 

O
.O 

coo

·o 

c:oo

·o 

~oo

·o 

swn1V>0wLV9wU9OVS-o 

O
.o 

0.001 0.002 

MEASURED VALUES 
MEAN= 0.0012414634 CORRELATION= 0.8969655037 

RMSE = 0.0003778953 n = 82 

0.0 

. . 

0.003 

ORDER 1A DISAGGREGATION FOR FBRC 

0.001 0.002 

MEASURED VALUES 
MEAN = 0.0012662500 CORRELATION = 0.8635545969 

RMSE = 0.0004301163 n = 80 

0.0 0.003 

£00

· 0 

zoo

.OLOO

.o 

swn1V>0w4V0wl::l88VSIO 

O
.o 

coo

·o 

zoo

·o 

wo

·o 

swn1V>0w.lV8wl::l88VSIO 

O.O 

. 
... .. 

;,,. 
.. . 

. . .. 

0.0 0.001 0.002 

MEASURED VALUES 
MEAN = 0.00126875 CORRELATION = 0.88872623 

RMSE = 0.00038923 n = 80 

0.003 

ORDER 1 B DISAGGREGATION FOR FBRC 

. . 

0.001 0.002 

MEASURED VALUES 
MEAN = 0.0012687500 CORRELATION = 0.8993560672 

RMSE = 0.0003711469 n = 80 

0.0 0.003 
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ORDER 3A DISAGGREGATION FOR FBRC ORDER 38 ISAGGREGATION FOR FBRC 

£00
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S3n1V>03LV93U00VS-o 

O
.o 

0.0 0.001 0.002 

MEASURED VALUES 
MEAN = 0.00126625 CORRELATION = 0.87560511 

RMSE = 0.00041140 n = 80 

0.003 

coo

·0 

C::00

·o 

wo

·o 

S3n7V>a3.1V031:l00VS1a 

O
.o 

0.001 0.002 

MEASURED VALUES 
MEAN= 0.0012662500 CORRELATION= 0.8945111 632 

RMSE = 0.0003798026 n = 80 

0.0 0.003 

ORDER 4 DISAGGREGATION FOR FBRC 

0.0 0.001 0.002 

MEASURED VALUES 
MEAN = 0.00126625 CORRELATION= 0.88897818 

RMSE = 0.00038923 n = 80 

0.003 
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ORDER O DISAGGREGATION FOR FSRC ORDER 2 DISAGGREGATION FOR FSRC 

sooo

·o 

£000-0 

~ooo

·o 

swn1V>0w1V9wUO9VS-o 

sooo

·o 

£000·o 

~ooo

·o 

S3n1V>03LVO3U0OVS-o 

O
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sooo

·o8oo
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·o 

S3n7V>0w.lVD3~DDVSIO 

sooo
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e:ooo
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·o 

S3n7V>03.lV831:l88VSIO 

0·0 

0.0003 

MEASURED VALUES 
MEAN= 5.6097560-05 CORRELATION= 7.7633540-01 

RMSE = 8.3373970-05 n = 82 

0.0 

ORDER 1A DISAGGREGATION FOR FSRC 

0.0003 

MEASURED VALUES 
MEAN= 5.625000e-05 CORRELATION z 7.719859e-01 

RMSE = 8.514693e-05 n = 80 

0.0 

0.0001 

0.0001 

0.0005 

0.0005 

0
·0 

o·O 

0.0003 

MEASURED VALUES 
MEAN= 5.750000e-05 CORRELATION= 7.595822e-01 

RMSE = 8.732125e-05 n = 80 

0.0 0.0001 0.0005 

ORDER 18 DISAGGREGATION FOR FSRC 

0.0003 

MEASURED VALUES 
MEAN= 5.5OOOOOe-05 CORRELATION= 7.741287e-01 

RMSE = 8.440972e-05 n = 80 

0.0 0.0001 0.0005 
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ORDER 3A DISAGGREGATION FOR FSRC ORDER 3B DISAGGREGATION FOR FSRC 

sooo

·o 

£000

·o 

~ooo

·o 

swn1V>0wLV9wU99VS-o 

O
.o 
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·o 

cooo
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·0 

swn1V>0WLV0wUO9VS-o 

o
·o 

0.0003 

MEASURED VALUES 
MEAN = 5.375000e-05 CORRELATION= 7.620572e-01 

RMSE = 8.660254e-05 n = 80 

0.0 0.0001 0.0005 

sooo

·o 

£000

·0 

~ooo

·o 

S3n7V>0wl.V83!::188VSIO 

O
.o 

0.0003 

MEASURED VALUES 
MEAN = 0.000053750 CORRELATION = 0.778467357 

RMSE = 0.000083666 n = 80 

0.0 0.000 0.0005 

ORDER 4 DISAGGREGATION FOR FSRC 

0.0003 

MEASURED VALUES 
MEAN= 0.0000550000 CORRELATION= 0.7918356657 

RMSE = 0.0000813941 n = 80 

0.0 0.0001 0.0005 
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ORDER O DISAGGREGATION FOR FZRC ORDER 2 DISAGGREGATION FOR FZRC 
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MEASURED VALUES 
MEAN= 8.780488e-05 CORRELATION= 6.457842e-01 

RMSE = 1.311302e•04 n = 82 
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ORDER 1A DISAGGREGATION FOR FZRC 

0.0003 

MEASURED VALUES 
MEAN = 0.000081250 CORRELATION= 0.649856389 

RMSE = 0.000124499 n = 80 

0.0 0.0001 0.0005 

0
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0.0003 

MEASURED VALUES 
MEAN = 0.0000825000 CORRELATION = 0.6652201414 

RMSE = 0.0001219631 n = 80 

0.0 0.0001 0.0005 

ORDER 1 B DISAGGREGATION FOR FZRC 

0.0003 

MEASURED VALUES 
MEAN= 0.0000812500 CORRELATION= 0.7021390200 

RMSE = 0.0001161895 n = 80 

0.0 0.0001 0.0005 
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ORDER 3A DISAGGREGATION FOR FZRC ORDER 3B DISAGGREGATION FOR FZRC 
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MEASURED VALUES 
MEAN= 0.0000775000 CORRELATION= 0.6704033613 

RMSE.. 0.0001209339 n = 80 
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MEASURED VALUES 
MEAN= 0.0000775000 CORRELATION= 0.6984171271 

RMSE = 0.0001167262 n = 80 

0.0 0.0001 0.0005 

ORDER 4 DISAGGREGATION FOR FZRC 

0.0003 

MEASURED VALUES 
MEAN= 0.0000787500 CORRELATION= 0.6253789663 

RMSE = 0.0001274755 n = 80 

0.0 0.0001 0.0005 

A-22 



ORDER O DISAGGREGATION FOR FPBC ORDER 2 DISAGGREGATION FOR FPBC 
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MEASURED VALUES 
MEAN = 0.000997561 CORRELATION = 0.730975211 

RMSE = 0.001166295 n = 82 

0.0 0.006 

ORDER 1A DISAGGREGATION FOR FPBC 

0.002 0.004 

MEASURED VALUES 
MEAN= 0.001010000 CORRELATION= 0.758433223 

RMSE = 0.001124778 n = 80 

0.0 0.006 
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MEASURED VALUES 
MEAN= 0.001011250 CORRELATION= 0.724166870 

RMSE = 0.001190903 n = 80 

0.0 0.006 

ORDER 1 B DISAGGREGATION FOR FPBC 

0.002 0.004 

MEASURED VALUES 
MEAN = 0.001010000 CORRELATION = 0.662260473 

RMSE = 0.001304176 n = 80 

0.0 0.006 

A-23 



ORDER 3A DISAGGREGATION FOR FPBC ORDER 3B DISAGGREGATION FOR FPBC 
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MEASURED VALUES 
MEAN= 0.001008750 CORRELATION= 0.743155956 

RMSE = 0.001155638 n = 80 

0.0 0.006 
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MEASURED VALUES 
MEAN= 0.001008750 CORRELATION= 0.682904363 

RMSE = 0.001270138 n = 80 

0.0 0.006 

ORDER 4 DISAGGREGATION FOR FPBC 

0.0 0.002 0.004 

MEASURED VALUES 
MEAN= 0.00101000 CORRELATION = 0.71098584 

RMSE = 0.00121917 n = 80 

0.006 
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ORDER O DISAGGREGATION FOR MCD4C 
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MEASURED VALUES 
MEAN = 0.011358621 CORRELATION= 0.926913142 

RMSE = 0.004509186 n = 58 

ORDER 1A DISAGGREGATION FOR MCD4C 

0.0 0.02 0.04 0.06 

MEASURED VALUES 
MEAN = 0.012196154 CORRELATION = 0.913538277 

RMSE = 0.005009798 n = 52 

O
.o 

0
·O 

ORDER 2 DISAGGREGATION FOR MCD4C 

0.0 0.02 0.04 0.06 

MEASURED VALUES 
MEAN= 0.012191667 CORRELATION= 0.939646184 

RMSE = 0.004308712 n = 48 

ORDER 1 B DISAGGREGATION FOR MCD4C 

0.0 0.02 0.04 0.06 

MEASURED VALUES 
MEAN = 0.012192308 CORRELATION = 0.926788807 

RMSE = 0.004617234 n = 52 
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ORDER 3A DISAGGREGATION FOR MCD4C ORDER 3B DISAGGREGATION FOR MCD4C 
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MEASURED VALUES 
MEAN= 0.016853333 CORRELATION= 0.897479296 

RMSE = 0.005669685 n = 30 

0·0 

0.0 0.02 0.04 0.06 

MEASURED VALUES 
MEAN= 0.016853333 CORRELATION = 0.889417529 

RMSE = 0.005885859 n = 30 

ORDER 4 DISAGGREGATION FOR MCD4C 

0.0 0.02 0.04 0.06 

MEASURED VALUES 
MEAN= 0.018340909 CORRELATION= 0.831475854 

RMSE = 0.007568055 n = 22 
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ORDER O DISAGGREGATION FOR MCDMWC 
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MEASURED VALUES 
MEAN= 2.88782262 CORRELATION= 0.99615151 

RMSE = 0.07656454 n = 168 

ORDER 1A DISAGGREGATION FOR MCDMWC 

2 3 4 5 

MEASURED VALUES 
MEAN= 2.88782798 CORRELATION= 0.99715328 

RMSE = 0.06587153 n = 168 

o 

U) 
UJ 

呈＞ 寸
。w 
..... < 

。UJ 
a: 
O g ° 
己

C\I 

o 

o 
w 

呈＞ 寸
。
姜

藺 。
。
釒
5 

` 

A-27 

ORDER 2 DISAGGREGATION FOR MCDMWC 

/ 

2 3 4 5 

MEASURED VALUES 
MEAN= 2.88782798 CORRELATION = 0.99779683 

RMSE = 0.05795475 n = 168 

ORDER 1B DISAGGREGATION FOR MCDMWC 

2 3 4 5 

MEASURED VALUES 
MEAN = 2.88782679 CORRELATION = 0.99711394 

RMSE = 0.06632487 n = 168 



ORDER 3A DISAGGREGATION FOR MCDMWC 
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MEASURED VALUES 
MEAN = 2.88782679 CORRELATION = 0.99768555 

RMSE = 0.05939916 n = 168 

ORDER 38 DISAGGREGATION FOR MCDMWC 

2 3 4 5 

MEASURED VALUES 
MEAN = 2.88782679 CORRELATION = 0.99777287 

RMSE = 0.05826867 n = 168 

ORDER 4 DISAGGREGATION FOR MCDMWC 
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2 3 4 5 

MEASURED VALUES 
MEAN = 2.88782560 CORRELATION= 0.99791259 

RMSE = 0.05641267 n = 168 
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ORDER O DISAGGREGATION FOR MFWCDC ORDER 2 DISAGGREGATION FOR MFWCDC 
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MEASURED VALUES 
MEAN= 0.008653571 CORRELATION= 0.913141072 

RMSE = 0.003430327 n "'56 

ORDER 1A DISAGGREGATION FOR MFWCDC 
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MEASURED VALUES 
MEAN = 0.009013462 CORRELATION= 0.9288831 95 

RMSE= 0.003172114 n = 52 
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MEASURED VALUES 
MEAN = 0.009102083 CORRELATION = 0.955940068 

RMSE = 0.002574312 n = 48 

ORDER 1 B DISAGGREGATION FOR MFWCDC 

0.0 0.01 0.02 0.03 0.04 

MEASURED VALUES 
MEAN= 0.009015385 CORRELATION= 0.939778745 

RMSE = 0.002927489 n = 52 
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ORDER 3A DISAGGREGATION FOR MFWCDC ORDER 38 DISAGGREGATION FOR MFWCDC 
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MEASURED VALUES 
MEAN = 0.011966667 CORRELATION= 0.921611667 

RMSE = 0.003251974 n = 30 
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MEASURED VALUES 
MEAN = 0.011966667 CORRELATION = 0.917507112 

RMSE = 0.003334067 n = 30 

ORDER 4 DISAGGREGATION FOR MFWCDC 

0.0 0.01 0.02 0.03 0.04 

MEASURED VALUES 
MEAN = 0.012309091 CORRELATION = 0.842570126 

RMSE "'0.003978693 n = 22 
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ORDER O DISAGGREGATION FOR QTR1C ORDER 2 DISAGGREGATION FOR OTR1 C 
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MEASURED VALUES 
MEAN = 0.028484524 CORRELATION = 0.921285033 

RMSE = 0.006883183 n = 168 

ORDER 1A DISAGGREGATION FOR QTR1C 

0.0 0.02 0.04 0.06 0.08 0.10 0.1 2 

MEASURED VALUES 
MEAN = 0.028481548 CORRELATION= 0.933844864 

RMSE = 0.006331352 n = 168 
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MEASURED VALUES 
MEAN= 0.028482738 CORRELATION= 0.940398395 

RMSE = 0.006024103 n = 168 

ORDER 1 B DISAGGREGATION FOR OTR1 C 

0.0 0.02 0.04 0.06 0.08 0.10 0.12 

MEASURED VALUES 
MEAN= 0.028482143 CORRELATION= 0.942270339 

RMSE = 0.005931183 n = 168 
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ORDER 3A DISAGGREGATION FOR QTR1C ORDER 3B DISAGGREGATION FOR OTR1C 
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MEASURED VALUES 
MEAN= 0.028822222 CORRELATION= 0.936710060 

RMSE = 0.006278702 n = 162 
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MEASURED VALUES 
MEAN= 0.028822222 CORRELATION= 0.941155434 

RMSE = 0.006063104 n = 162 

ORDER 4 DISAGGREGATION FOR QTR1C 
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MEASURED VALUES 
MEAN = 0.030234932 CORRELATION = 0.927752614 

RMSE= 0.006841118 n= 146 
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ORDER O DISAGGREGATION FOR QNEPC ORDER 2 DISAGGREGATION FOR ONEPC 
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MEASURED VALUES 
MEAN = 0.023030435 CORRELATION= 0.881259203 

RMSE = 0.003917623 n = 184 
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ORDER 1A DISAGGREGATION FOR QNEPC 
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MEASURED VALUES 
MEAN = 0.023027174 CORRELATION = 0.899473667 

RMSE = 0.003622162 n = 184 
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MEASURED VALUES 
MEAN = 0.02.3028261 CORRELATION= 0.901950717 

RMSE = 0.003581375 n = 184 

0.01 0.05 0.06 

ORDER 1 B DISAGGREGATION FOR ONEPC 

... .. 

0.02 0.03 0.04 

MEASURED VALUES 
MEAN= 0.02302717 CORRELATION = 0.88658369 

RMSE = 0.00383500 n = 184 

0.01 0.05 0.06 
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ORDER 3A DISAGGREGATION FOR QNEPC 
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MEASURED VALUES 
MEAN= 0.023027717 CORRELATION= 0.904782355 

RMSE = 0.003531058 n = 184 
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ORDER 3B DISAGGREGATION FOR QNEPC 
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MEASURED VALUES 
MEAN = 0.023027174 CORRELATION = 0.900152445 

RMSE = 0.003610755 n = 184 

0.01 0.05 0.06 

ORDER 4 DISAGGREGATION FOR QNEPC 
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MEASURED VALUES 
MEAN = 0.023027717 CORRELATION= 0.905942082 

RMSE= 0.003511456 n= 184 
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ORDER O DISAGGREGATION FOR QTEMC ORDER 2 DISAGGREGATION FOR OTEMC 
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MEASURED VALUES 
MEAN= 38.1567778 CORRELATION= 0.9681895 

RMSE = 1.8735775 n = 180 
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ORDER 1A DISAGGREGATION FOR QTEMC 
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MEASURED VALUES 
MEAN= 38.156TT78 CORRELATION= 0.9024496 

RMSE = 3.2938004 n = 180 
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30 40 

MEASURED VALUES 
MEAN= 38.1567761 CORRELATION= 0.9654078 

RMSE = 1.9529726 n = 180 

20 50 

ORDER 1 B DISAGGREGATION FOR QTEMC 

30 40 

MEASURED VALUES 
MEAN= 38.1567789 CORRELATION = 0.9915088 

RMSE = 0.9737153 n = 180 

20 50 
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ORDER 3A DISAGGREGATION FOR QTEMC 
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MEASURED VALUES 
MEAN= 38.1567789 CORRELATION= 0.9186353 

RMSE = 3.0026344 n = 180 

20 50 
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ORDER 38 ISAGGREGATION FOR OTEMC 

30 40 

MEASURED VALUES 
MEAN= 38.1567783 CORRELATION= 0.9833776 

RMSE = 1.3597994 n = 180 

20 50 

ORDER 4 DISAGGREGATION FOR QTEMC 

.. 

30 40 

MEASURED VALUES 
MEAN= 38.1567778 CORRELATION= 0.9554911 

RMSE = 2.2179061 n = 1 BO 

20 50 
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ORDER O DISAGGREGATION FOR ORHC ORDER 2 DISAGGREGATION FOR QRHC 
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MEASURED VALUES 
MEAN= 59.6120556 CORRELATION= 0.9362397 

RMSE = 5.4866825 n = 180 
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ORDER 1A DISAGGREGATION FOR QRHC 
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MEASURED VALUES 
MEAN"'59.6120567 CORRELATION"'0.9002756 

RMSE "'6.8734355 n s 180 
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MEASURED VALUES 
MEAN= 59.6120556 CORRELATION= 0.9500979 

RMSE = 4.8718904 n = 180 

20 80 100 

ORDER 1 B DISAGGREGATION FOR QRHC 

.. 
.. r· • 

.. -,.. /f. ·. 
.. 
. 

40 60 

MEASURED VALUES 
MEAN= 59.6120528 CORRELATION= 0.9609548 

RMSE = 4.3213786 n = 180 

20 80 100 
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ORDER 3A DISAGGREGATION FOR QRHC ORDER 3B DISAGGREGATION FOR QRHC 
00~ 

08 

09 

ov 

sUJn1V>OUJJ.VDUJl::JDDVSIO 

oa 

00~ 

08 

09 

ov 

swn1V>0w.LV8wl

:ff)8VSIO 

oz 

. 壘. . . . . . . .. ... /.. . ` . ·. ... . ·. .... 
....... .. .... ...... .,.·. /. ~-· ··... ... .. ....,.. . .,..... .M.. ..... 

`. ,,. .... ~ .. · . ....` ̀  . . ... ... . .. ... . .. ·. : . ... .. . 

20 40 60 

MEASURED VALUES 
MEAN= 59.6120550 CORRELATION= 0.9183868 

RMSE = 6.2108848 n = 180 
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MEASURED VALUES 
MEAN= 59.6120550 CORRELATION= 0.9647157 

RMSE = 4.1124497 n = 180 

20 80 100 

ORDER 4 DISAGGREGATION FOR QRHC 

20 40 60 

MEASURED VALUES 
MEAN = 59.6120556 CORRELATION= 0.9499196 

RMSE = 4.8797554 n = 180 

80 100 
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ORDER O DISAGGREGATION FOR QWSC 

0 10 20 30 

MEASURED VALUES 
MEAN = 3.6365556 CORRELATION = 0.8842937 

RMSE= 2.1581793 n = 180 

ORDER 1A DISAGGREGATION FOR awsc 

0 10 20 30 

MEASURED VALUES 
MEAN = 3.6365544 CORRELATION= 0.8999696 

RMSE = 2.0166282 n = 180 
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ORDER 2 DISAGGREGATION FOR OWSC 

0 10 20 30 

MEASURED VALUES 
MEAN= 3.6365539 CORRELATION= 0.9166616 

RMSE = 1.8486344 n = 180 

ORDER 1 B DISAGGREGATION FOR awsc 

0 10 20 30 

MEASURED VALUES 
MEAN= 3.6365544 CORRELATION= 0.8987005 

RMSE = 2.0293360 n = 180 



ORDER 3A DISAGGREGATION FOR QWSC 
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ORDER 38 DISAGGREGATION FOR OWSC 

OC 

Ol 

0~ 

swn1V>0w4V9wU9OVS-o 

。

0 10 20 30 

MEASURED VALUES 
MEAN= 3.6365550 CORRELATION= 0.9118647 

RMSE = 1.8974446 n = 180 

。

0 10 20 30 

MEASURED VALUES 
MEAN= 3.6365550 CORRELATION= 0.9140655 

RMSE = 1.8746274 n = 180 

ORDER 4 DISAGGREGATION FOR awsc 

0 10 20 30 

MEASURED VALUES 
MEAN= 3.6365556 CORRELATION= 0.9180721 

RMSE = 1.8325947 n = 180 
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ORDER O DISAGGREGATION FOR QWDC ORDER 2 DISAGGREGATION FOR OWOC 
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MEASURED VALUES 
MEAN = 188.4000556 CORRELATION = 0.7479785 

RMSE = 72.5739571 n,. 180 

ORDER 1A DISAGGREGATION FOR OWOC 
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MEASURED VALUES 
MEAN= 188.4000611 CORRELATION= 0.7462027 

RMSE = 72.8136396 n = 180 

。 400 

ORDER 18 DISAGGREGATION FOR OWOC 
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MEASURED VALUES 
MEAN= 188.40006 CORRELATION= 

RMSE = 74.68672 n = 180 

400 

0.73281 

100 200 300 

MEASURED VALUES 
MEAN= 188.4000667 CORRELATION= 0.7084981 

RMSE = 77.6636096 n = 180 

。 400 
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ORDER 3A DISAGGREGATION FOR QWDC ORDER 3B DISAGGREGATION FOR OWOC 
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MEASURED VALUES 
MEAN= 188.4000500 CORRELATION= 0.7338257 

RMSE = 74.5627711 n = 180 
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MEASURED VALUES 
MEAN= 188.4000444 CORRELATION= 0.7106794 

RMSE = 77.4000514 n = 180 

。 400 

ORDER 4 DISAGGREGATION FOR OWOC 
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MEASURED VALUES 
MEAN= 188.4000500 CORRELATION= 0.7242625 

RMSE = 75.6994591 n = 180 

。 400 
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ORDER O DISAGGREGATION FOR SS02C 
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0 1 0 20 30 40 50 

MEASURED VALUES 
MEAN= 3.679639 CORRELATION= 0.736398 

RMSE = 4.547551 n = 118 

ORDER 1A DISAGGREGATION FOR SS02C 

0 1 0 20 30 40 50 

MEASURED VALUES 
MEAN = 3.7060427 CORRELATION= 0.8007538 

RMSE= 4.1533498 n= 110 

os 

。

OS 

。

ORDER 2 DISAGGREGATION FOR SS02C 

0 10 20 30 40 so 
MEASURED VALUES 

MEAN= 3.0296961 CORRELATION= 0.7416782 
RMSE = 3.8403278 n = 102 

ORDER 1 B DISAGGREGATION FOR SS02C 

。 10 20 30 40 50 

MEASURED VALUES 
MEAN= 3.7060418 CORRELATION= 0.7008379 

RMSE = 4.9421186 n = 110 
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ORDER 3A DISAGGREGATION FOR SS02C 
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MEASURED VALUES 
MEAN = 3.2077375 CORRELATION = 0.7694343 

RMSE = 3.7403912 n = 96 

OS 

。

ORDER 38 DISAGGREGATION FOR SS02C 

。 10 20 30 40 50 

MEASURED VALUES 
MEAN = 3.2077375 CORRELATION = 0.6913823 

RMSE = 4.2435640 n = 96 

ORDER 4 DISAGGREGATION FOR SS02C 

0 10 20 30 40 50 

MEASURED VALUES 
MEAN = 3.1649761 CORRELATION = 0.7227286 

RMSE = 4.1493897 n,. 88 
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ORDER O DISAGGREGATION FOR WYCPMC ORDER 2 DISAGGREGATION FOR WYCPMC 
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MEASURED VALUES 
MEAN = 2.1 736054 CORRELATION = 0.82951 12 

RMSE = 0.8089820 n = 74 
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ORDER 1A DISAGGREGATION FOR WYCPMC 
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MEASURED VALUES 
MEAN= 2.1736054 CORRELATION= 0.8163424 

RMSE = 0.8374995 n = 74 
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ORDER 1 B DISAGGREGATION FOR WYCPMC 
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MEASURED VALUES 
MEAN= 2.1736081 CORRELATION = 0.7923478 

RMSE = 0.8890171 n = 74 
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MEASURED VALUES 
MEAN = 2.1736095 CORRELATION = 0.8117150 

RMSE = 0.8488939 n = 74 
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ORDER 3A DISAGGREGATION FOR WYCPMC ORDER 38 DISAGGREGATION FOR WYCPMC 
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MEASURED VALUES 
MEAN= 2.1736095 CORRELATION= 0.7934971 

RMSE = 0.8872309 n = 74 
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MEASURED VALUES 
MEAN= 2.1736108 CORRELATION= 0.8111650 

RMSE = 0.8503262 n = 74 
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ORDER 4 DISAGGREGATION FOR WYCPMC 
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MEASURED VALUES 

MEAN= 2.1736054 CORRELATION= 0.7974626 
RMSE = 0.8808071 n = 74 
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ORDER O DISAGGREGATION FOR NSOILC ORDER 2 DISAGGREGATION FOR NSOILC 
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MEASURED VALUES 
MEAN= 0.2891765 CORRELATION= 0.8610381 

RMSE = 0.0693906 n = 68 

ORDER 1A DISAGGREGATION FOR NSOILC 
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MEASURED VALUES 
MEAN = 0.29927667 CORRELATION = 0.89272249 

RMSE = 0.06091159 n = 60 

9.o 

s
·o 

1,0 

£·0Z

.o 

swn1V>0wLV0wUOOVS-o 

l·0 

O.o 

0.0 0.1 0.2 0.3 0.4 0.5 0.6 

MEASURED VALUES 
MEAN= 0.29995000 CORRELATION= 0.92356861 

RMSE = 0.05423973 n =邳

ORDER 1 B DISAGGREGATION FOR NSOILC 

0.0 0.1 0.2 0.3 0.4 0.5 0.6 

MEASURED VALUES 
MEAN = 0.29927500 CORRELATION= 0.87094951 

RMSE = 0.06635818 n = 60 
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ORDER 3A DISAGGREGATION FOR NSOILC 

。 。。。

o u, 
C/) W 。° 山°

呈>o 寸o 2 >o 寸o 

姜 婆
0 UJ o O w o 
cc °. C ° 
。 。
足C/) ^ g C/) ^ -。 o 己°

可一 .... 
。 。

。 。。 。
0.0 0.1 0.2 0.3 0.4 0.5 0.6 

MEASURED VALUES 
MEAN = 0.29995000 CORRELATION = 0.92559665 

RMSE = 0.05353868 n z 48 

ORDER 38 DISAGGREGATION FOR NSOILC 

0.0 0.1 0.2 0.3 0.4 0.5 0.6 

MEASURED VALUES 
MEAN= 0.29995000 CORRELATION= 0.91326225 

RMSE = 0.05766575 n = 48 

ORDER 4 DISAGGREGATION FOR NSOILC 
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MEASURED VALUES 
MEAN = 0.29995000 CORRELATION = 0.90572476 

RMSE = 0.06029849 n = 48 
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ORDER O DISAGGREGATION FOR NOMHC ORDER 2 DISAGGREGATION FOR NOMHC 
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MEASURED VALUES 
MEAN= 1.2142206 CORRELATION= 0.8277357 

RMSE = 0.4035553 n = 68 

ORDER 1A DISAGGREGATION FOR NOMHC 

0 1 2 3 4 

MEASURED VALUES 
MEAN= 1.2837367 CORRELATION= 0.7789418 

RMSE = 0.4616889 n = 60 
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MEASURED VALUES 
MEAN = 1.2496479 CORRELATION= 0.8399959 

RMSE = 0.4299491 n = 48 

ORDER 1 B DISAGGREGATION FOR NOMHC 

。
2 3 4 

MEASURED VALUES 
MEAN= 1.2837400 CORRELATION = 0.8650046 

RMSE., 0.3680891 n = 60 

A-49 



ORDER 3A DISAGGREGATION FOR NOMHC ORDER 38 DISAGGREGATION FOR NOMHC 
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MEASURED VALUES 
MEAN= 1.249642 CORRELATION= 0.815228 

RMSE = 0．心9748 n = 48 
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MEASURED VALUES 
MEAN = 1.2496458 CORRELATION = 0.8597702 

RMSE = 0.4047421 n = 48 

ORDER 4 DISAGGREGATION FOR NOMHC 

。
2 3 4 

MEASURED VALUES 
MEAN= 1.2496437 CORRELATION= 0.8398414 

RMSE = 0.4301645 n = 48 
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ORDER O DISAGGREGATION FOR BS04C 
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ORDER 2 DISAGGREGATION FOR BS04C 
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0 1 2 3 4 

MEASURED VALUES 
MEAN = 1.0256644 CORRELATION = 0.9630613 

RMSE = 0.2276625 n • 118 

ORDER 1A DISAGGREGATION FOR BS04C 

。
2 3 4 

MEASURED VALUES 
MEAN = 1.0197723 CORRELATION= 0.9618292 

RMSE = 0.2358705 n = 112 

。

。

。
2 3 4 

MEASURED VALUES 
MEAN = 1.0409894 CORRELATION = 0.9725697 

RMSE = 0.2067624 n = 104 

ORDER 1 B DISAGGREGATION FOR BS04C 

0 1 2 3 4 

MEASURED VALUES 
MEAN= 1.0197687 CORRELATION= 0.9769443 

RMSE = 0.1839064 n = 112 
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ORDER 3A DISAGGREGATION FOR BS04C ORDER 38 DISAGGREGATION FOR BS04C 
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MEASURED VALUES 
MEAN = 1.1021250 CORRELATION = 0.9695124 

RMSE = 0.2262154 n = 92 
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MEASURED VALUES 
MEAN = 1.1021250 CORRELATION = 0 .97681 心

RMSE= 0.1976146 n= 92 

ORDER 4 DISAGGREGATION FOR BS04C 

。
2 3 4 

MEASURED VALUES 
MEAN = 1.0959131 CORRELATION = 0.9794598 

RMSE = 0.1940423 n = 84 
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ORDER O DISAGGREGATION FOR COCC ORDER 2 DISAGGREGATION FOR COCC 
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MEASURED VALUES 
MEAN = 0.9530750 CORRELATION= 0.7757584 

RMSE = 0.3490377 n = 80 
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ORDER 1A DISAGGREGATION FOR COCC 
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MEASURED VALUES 
MEAN= 0.9492744 CORRE卫TION = 0.7917998 

RMSE = 0.3414270 n = 78 
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MEASURED VALUES 
MEAN = 0.9492756 CORRELATION = 0.8259664 

RMSE= 0.3151962 n= 78 
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ORDER 1 B DISAGGREGATION FOR COCC 
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MEASURED VALUES 
MEAN= 0.9492769 CORRELATION= 0.8211923 

RMSE= 0.3189612 n= 78 
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ORDER 3A DISAGGREGATION FOR COCC ORDER 38 DISAGGREGATION FOR COCC 
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MEASURED VALUES 
MEAN= 0.9492769 CORRELATION= 0.8198218 

RMSE = 0.3200046 n = 78 
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MEASURED VALUES 
MEAN= 0.9492744 CORRELATION= 0.8215450 

RMSE = 0.3185959 n = 78 
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ORDER 4 DISAGGREGATION FOR COCC 
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MEASURED VALUES 
MEAN = 0.9492782 CORRELATION = 0.8247002 

RMSE = 0.3161021 n = 78 
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ORDER O DISAGGREGATION FOR CECC ORDER 2 DISAGGREGATION FOR CECC 
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MEASURED VALUES 
MEAN = 0.5094825 CORRELATION = 0.8859714 

RMSE = 0.1639608 n = 80 
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MEASURED VALUES 
MEAN = 0.5174269 CORRELATION = 0.8842562 

RMSE = 0.1657998 n = 78 
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MEASURED VALUES 
MEAN= 0.5174269 CORRELATION = 0.8988337 

RMSE = 0.1553772 n = 78 

ORDER 1 B DISAGGREGATION FOR CECC 
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MEASURED VALUES 
MEAN= 0.5174295 CORRELATION= 0.8871444 

RMSE = 0.1637699 n = 78 
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ORDER 3A DISAGGREGATION FOR CECC ORDER 38 DISAGGREGATION FOR CECC 
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MEASURED VALUES 
MEAN = 0.5174256 CORRELATION"'0.8992305 

RMSE = 0.1551547 n.. 78 

:;/ 

2.0 

O
.z 

s
.LO.L9·O 

swn1V>0wLV0wUOOVSl0 

0
·O 

. ,. ., 
. 

. 
/ ... . . . 

. 
. . 
.... 

. 

.. 

. . 

0.0 0.5 1.0 1.5 

MEASURED VALUES 
MEAN= 0.5174308 CORRELATION = 0.8924803 

RMSE = 0.1600312 n = 78 

2.0 

ORDER 4 DISAGGREGATION FOR CECC 

. .. . 

0.0 0.5 1.0 1.5 

MEASURED VALUES 
MEAN = 0.5174282 CORRELATION = 0.8967299 

RMSE = 0.1569790 n = 78 

2.0 
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ORDER O DISAGGREGATION FOR EN03C 
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MEASURED VALUES 
MEAN = 0.24427895 CORRELATION = 0.87247157 

RMSE = 0.08750023 n = 38 

ORDER 1A DISAGGREGATION FOR EN03C 
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MEASURED VALUES 
MEAN = 0.2442868 CORRELATION= 0.9302019 

RMSE = 0.0658479 n = 38 

O
.o 

O
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ORDER 2 DISAGGREGATION FOR EN03C 

0.0 0.2 0.4 0.6 0.8 

MEASURED VALUES 
MEAN= 0.24428947 CORRELATION= 0.87292874 

RMSE = 0.08740429 n = 38 

ORDER 1 B DISAGGREGATION FOR EN03C 

0.0 0.2 0.4 0.6 0.8 

MEASURED VALUES 
MEAN= 0.2442895 CORRELATION= 0.7762865 

RMSE= 0.1153235 n = 38 
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ORDER 3A DISAGGREGATION FOR EN03C 
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ORDER 38 DISAGGREGATION FOR EN03C 
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MEASURED VALUES 
MEAN= 0.24428684 CORRELATION= 0.91230839 

RMSE = 0.07332587 n = 38 

O
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0.0 0.2 0.4 0.6 0.8 

MEASURED VALUES 
MEAN= 0.2442868 CORRELATION = 0.8234646 

RMSE = 0.1027199 n = 38 

ORDER 4 DISAGGREGATION FOR EN03C 

0.0 0.2 0.4 0.6 0.8 

MEASURED VALUES 
MEAN = 0.24428684 CORRELATION= 0.86660373 

RMSE = 0.09006483 n = 38 
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ORDER O DISAGGREGATION FOR FFPMC ORDER 2 DISAGGREGATION FOR FFPMC 
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MEASURED VALUES 
MEAN= 3.9897439 CORRELATION= 0.9213287 

RMSE = 0.6780683 n = 82 
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ORDER 1A DISAGGREGATION FOR FFPMC 
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MEASURED VALUES 
MEAN"'4.0350500 CORRELATION= 0.9184328 

RMSE"'0.6899622 n"'80 
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MEASURED VALUES 
MEAN= 4.0350525 CORRELATION= 0.9411251 

RMSE = 0.5890755 n = 80 

2 

ORDER 1 B DISAGGREGATION FOR FFPMC 
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。 4 6 

MEASURED VALUES 
MEAN= 4.0350512 CORRELATION= 0.9465481 

RMSE = 0.5619508 n = 80 

2 8 
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ORDER 3A DISAGGREGATION FOR FFPMC ORDER 3B DISAGGREGATION FOR FFPMC 
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MEASURED VALUES 
MEAN = 4.0350525 CORRELATION= 0.9366016 

RMSE = 0.6103049 n = 80 

2 8 

。

9 

t, 

Z 

S
w
n
1
V
>
0
W卜
<
0
w
U
O
O
V
S
-
o

。

. . 

. ... .. / .. 詔
" . 
. . 

· 

. . . . 

。 4 6 

MEASURED VALUES 
MEAN = 4.0350537 CORRELATION= 0.9471931 

RMSE = 0.5587043 n z 80 

2 8 

ORDER 4 DISAGGREGATION FOR FFPMC 

`; / 
。 4 6 

MEASURED VALUES 
MEAN = 4.0350512 CORRELATION = 0.9427283 

RMSE = 0.581 rJ405 n = 80 
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ORDER O DISAGGREGATION FOR FFEC ORDER 2 DISAGGREGATION FOR FFEC 
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MEASURED VALUES 
MEAN= 0.015431707 CORRELATION= 0.868888676 

RMSE = 0.004420559 n = 82 

ORDER 1A DISAGGREGATION FOR FFEC 
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MEASURED VALUES 
MEAN= 0.015766250 CORRELATION = 0.893688262 

RMSE = 0.003942842 n = 80 
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MEASURED VALUES 
MEAN= 0.015765000 CORRELATION = 0.885179341 

RMSE= 0.004088414 n= 80 
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ORDER 1 B DISAGGREGATION FOR FFEC 
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MEASURED VALUES 
MEAN= 0.015763750 CORRELATION= 0.857816815 

RMSE = 0.004521753 n = 80 

0.0 0.04 
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ORDER 3A DISAGGREGATION FOR FFEC ORDER 38 DISAGGREGATION FOR FFEC 
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MEASURED VALUES 
MEAN = 0.01576500 CORRELATION = 0.88979512 

RMSE = 0.00400938 n = 80 
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MEASURED VALUES 
MEAN = 0.015766250 CORRELATION = 0.865076602 

RMSE = 0.004412142 n = 80 

0.0 0.04 

ORDER 4 DISAGGREGATION FOR FFEC 
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MEASURED VALUES 
MEAN= 0.015767500 CORRELATION= 0.871418893 

RMSE = 0.00431-t148 n"'80 

0.0 0.04 
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ORDER O DISAGGREGATION FOR FCUC ORDER 2 DISAGGREGATION FOR FCUC 
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MEASURED VALUES 
MEAN= 0.0004756098 CORRELATION= 0.8829186559 

RMSE = 0.0002068934 n = 82 
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ORDER 1A DISAGGREGATION FOR FCUC 
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MEASURED VALUES 
MEAN= 0.0004900000 CORRELATION= 0.8597191572 

RMSE = 0.0002怎3846 n = 80 
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MEASURED VALUES 
MEAN= 0.0004900000 CORRELATION= 0.8788254857 

RMSE = 0.0002103568 n = 80 

0.0 0.0005 

:?=·· 

0.0025 

ORDER 1 B DISAGGREGATION FOR FCUC 

0.0010 0.0015 0.0020 

MEASURED VALUES 
MEAN = 0.0004887500 CORRELATION = 0.8634676337 

RMSE = 0.0002238861 n = 80 

0.0 0.0005 0.0025 
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ORDER 3A DISAGGREGATION FOR FCUC ORDER 3B DISAGGREGATION FOR FCUC 
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MEASURED VALUES 
MEAN = 0.0004900000 CORRELATION = 0.86116TT885 

RMSE = 0.0002252776 n = 80 
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MEASURED VALUES 
MEAN= 0.0004900000 CORRELATION= 0.8892429471 

RMSE = 0.0002018663 n = 80 

0.0 0.0005 0.0025 

ORDER 4 DISAGGREGATION FOR FCUC 
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MEASURED VALUES 
MEAN = 0.000490000 CORRELATION= 0.885368526 

RMSE = 0.000204939 n = 80 

0.0 0.0005 0.0025 

A-64 



ORDER O DISAGGREGATION FOR FZNC ORDER 2 DISAGGREGATION FOR FZNC 
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MEASURED VALUES 
MEAN= 0.0017951220 CORRELATION= 0.9244092703 

AMSE = 0.0004417261 n = 82 

0.0 0.001 0.005 

ORDER 1A DISAGGREGATION FOR FZNC 
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MEASURED VALUES 
MEAN= 0.0018337500 CORRELATION= 0.9079719782 

RMSE = 0.0004824417 n = 80 

0.001 0.005 0.006 

0.002 0.003 0.004 

MEASURED VALUES 
MEAN = 0.0018312500 CORRELATION= 0.9123796821 

RMSE = 0.0004695743 n = 80 

0.0 0.001 0.005 0.006 

ORDER 1 B DISAGGREGATION FOR FZNC 
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MEASURED VALUES 
MEAN = 0.0018362500 CORRELATION= 0.8882611394 

RMSE = 0.0005303301 n = 80 

0.001 0.005 0.006 
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ORDER 3A DISAGGREGATION FOR FZNC ORDER 3B DISAGGREGATION FOR FZNC 
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MEASURED VALUES 
MEAN = 0.0018300000 CORRELATION = 0.9056463242 

RMSE = 0.0004884926 n = 80 

0.0 0.001 0.005 0.006 
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MEASURED VALUES 
MEAN= 0.0018312500 CORRELATION = 0.8953576088 

RMSE = 0.0005138093 n = 80 

0.0 0.001 0.005 0.006 

ORDER 4 DISAGGREGATION FOR FZNC 
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MEASURED VALUES 
MEAN= 0.0018312500 CORRELATION= 0.8939835429 

RMSE = 0.0005114456 n - 80 

0.0 0.001 0.005 0.006 
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ORDER O DISAGGREGATION FOR FASC ORDER 2 DISAGGREGATION FOR FASC 
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MEASURED VALUES 
MEAN= 0.0005243902 CORRELATION= 0.7439229488 

RMSE = 0.0003423377 n = 82 

0.0 0.0020 

ORDER 1A DISAGGREGATION FOR FASC 
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MEASURED VALUES 
MEAN= 0.0005375000 CORRELATION= 0.7682472467 

RMSE = 0.0003276812 n = 80 
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MEASURED VALUES 
MEAN = 0.0005325000 CORRELATION = 0.7070896626 

RMSE = 0.0003628016 n = 80 
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ORDER 1 B DISAGGREGATION FOR FASC 
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MEASURED VALUES 
MEAN= 0.0005337500 CORRELATION= 0.6126730442 

RMSE = 0.0004135215 n = 80 

0.0 0.0020 

A-67 



ORDER 3A DISAGGREGATION FOR FASC ORDER 38 DISAGGREGATION FOR FASC 
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MEASURED VALUES 
MEAN = 0.0005337500 CORRELATION = 0.7292282581 

RMSE = 0.0003507136 n = 80 

0.0 0.0020 

Oi::00·0 

s~oo

·o 

o~oo

·o 

so8

.O 

s
w
n
1
V
>
0
W卜
<
0
w
u
o
o
v
s
-
o

O.O 

. . 

. 
.. 

. 

/ 
... 

0.0005 0.0010 0.0015 

MEASURED VALUES 
MEAN= 0.0005325000 CORRELATION= 0.6289632916 

RMSE = 0.0004045059 n = 80 

0.0 0.0020 

ORDER 4 DISAGGREGATION FOR FASC 
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MEASURED VALUES 
MEAN= 0.0005337500 CORRELATION= 0.6968804598 

RMSE = 0.0003684427 n = 80 

0.0 0.0020 
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ORDER O DISAGGREGATION FOR FSEC ORDER 2 DISAGGREGATION FOR FSEC 
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MEASURED VALUES 
MEAN= 0.0011585366 CORRELATION = 0.8482951522 

RMSE = 0.0006041523 n = 82 
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ORDER 1A DISAGGREGATION FOR FSEC 
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MEASURED VALUES 
MEAN= 0.0011675000 CORRELATION= 0.8169934750 

RMSE = 0.0006602083 n = 80 
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MEASURED VALUES 
MEAN= 0.0011700000 CORRELATION= 0.8625067472 

RMSE = 0.0005769532 n = 80 

0.0 0.001 0.005 

ORDER 1 B DISAGGREGATION FOR FSEC 

. X 
.. 

鎏
0.002 0.003 0.004 

MEASURED VALUES 
MEAN = 0.0011712500 CORRELATION = 0.8840038180 

RMSE = 0.0005333854 n = 80 

0.0 0.001 0.005 
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ORDER 3A DISAGGREGATION FOR FSEC ORDER 3B DISAGGREGATION FOR FSEC 
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MEASURED VALUES 
MEAN = 0.0011687500 CORRELATION = 0.8434697986 

RMSE = 0.0006131884 n = 80 

0.0 0.001 0.005 
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MEASURED VALUES 
MEAN= 0.0011687500 CORRELATION= 0.8698689938 

RMSE = 0.0005623611 n = 80 

0.0 0.001 0.005 

ORDER 4 DISAGGREGATION FOR FSEC 
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MEASURED VALUES 
MEAN= 0.0011675000 CORRELATION= 0.8602517247 

RMSE = 0.0005812702 n = 80 

0.0 0.001 0.005 
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ORDER O DISAGGREGATION FOR 2QTEMC 
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MEASURED VALUES 
MEAN= 38.156778 CORRELATION= 0.865953 

RMSE = 3.744821 n = 180 
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ORDER 1A DISAGGREGATION FOR 2QTEMC 
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MEASURED VALUES 
MEAN= 38.1567756 CORRELATION = 0.8695037 

RMSE = 3.6984301 n = 180 
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ORDER 2 DISAGGREGATION FOR 20TEMC 
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MEASURED VALUES 
MEAN= 38.1567756 CORRELATION= 0.8733761 

RMSE = 3.6469918 n = 180 
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ORDER 1 B DISAGGREGATION FOR 2QTEMC 
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MEASURED VALUES 
MEAN= 38.156781 CORRELATION= 0.873498 

RMSE = 3.645279 n = 180 
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ORDER 3A DISAGGREGATION FOR 2QTEMC 
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MEASURED VALUES 
MEAN= 38.1567767 CORRELATION= 0.8706409 

RMSE = 3.6833817 n = 180 
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ORDER 38 DISAGGREGATION FOR 20TEMC 

.. 

/ 

.. ...... . ̀ ..·. · • :....· • • • •·. • .. .....· . 
.．．·丶·

30 40 

MEASURED VALUES 
MEAN= 38.1567811 CORRELATION= 0.8726037 

RMSE = 3.6572451 n = 180 
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ORDER 4 DISAGGREGATION FOR 2QTEMC 
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MEASURED VALUES 
MEAN= 38.156776 CORRELATION = 0.869722 

RMSE = 3.695570 n = 180 

20 50 
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ORDER O DISAGGREGATION FOR 2WYCPMC ORDER 2 DISAGGREGATION FOR 2WYCPMC 
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MEASURED VALUES 
MEAN = 2.1958647 CORRELATION = 0.7216024 

RMSE = 1.0280342 n = 68 
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ORDER 1A DISAGGREGATION FOR 2WYCPMC 
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MEASURED VALUES 
MEAN= 2.1958588 CORJ=!ELATION = 0.6376248 

RMSE = 1.1619778 n = 68 
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ORDER 1 B DISAGGREGATION FOR 2WYCPMC 
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MEASURED VALUES 
MEAN= 2.1696267 CORRELATION= 0.6895602 

RMSE = 1.1457014 n = 60 
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MEASURED VALUES 
MEAN= 2.1958544 CORRELATION= 0.7404849 

RMSE = 0.9994427 n = 68 
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ORDER 3A DISAGGREGATION FOR 2WYCPMC ORDER 38 DISAGGREGATION FOR 2WYCPMC 
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MEASURED VALUES 
MEAN= 2.1696183 CORRELATION= 0.6162413 

RMSE = 1.2980556 n = 60 

。

0 2 4 6 8 

MEASURED VALUES 
MEAN = 2.1696183 CORRELATION= 0.6169671 

RMSE = 1.2963481 n = 60 

ORDER 4 DISAGGREGATION FOR 2WYCPMC 
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MEASURED VALUES 
MEAN= 2.3748977 CORRELATION= 0.5411331 

RMSE = 1.5704448 n = 44 
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ORDER O DISAGGREGATION FOR 2EN03C ORDER 2 DISAGGREGATION FOR 2EN03C 
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MEASURED VALUES 
MEAN = 0.2556444 CORRELATION= 0.6309013 

RMSE = 0.1374387 n = 36 

ORDER 1A DISAGGREGATION FOR 2EN03C 
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MEASURED VALUES 
MEAN = 0.2556306 COR吡LATION = 0.6941106 

RMSE = 0.1275987 n = 36 
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MEASURED VALUES 
MEAN = 0.2859500 CORRELATION = 0.5806337 

RMSE = 0.1509436 n = 28 

ORDER 1 B DISAGGREGATION FOR 2EN03C 

0.0 0.2 0.4 0.6 0.8 

MEASURED VALUES 
MEAN= 0.2556361 CORRELATION = 0.5354959 

RMSE = 0.1515365 n = 36 
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ORDER 3A DISAGGREGATION FOR 2EN03C ORDER 38 DISAGGREGATION FOR 2EN03C 
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MEASURED VALUES 
MEAN = 0.2859393 CORRELATION= 0.6141361 

RMSE = 0.1462439 n = 28 
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MEASURED VALUES 
MEAN = 0.2859536 CORRELATION = 0.5296888 

RMSE = 0.1583905 n = 28 

ORDER 4 DISAGGREGATION FOR 2EN03C 

0.0 0.2 0.4 0.6 0.8 

MEASURED VALUES 
MEAN = 0.2859643 COR吡L.ATION = 0.5399597 

RMSE= 0.1580481 n= 28 
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