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ANNEXURE 1

SAMPLE PDF FORMAT OF DATA DOWNLOADED FROM BULK
METERS
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ANNEXURE 2

SAMPLE EXCEL FORMAT OF DATA DOWNLOADED FROM BULK
METERS
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ANNEXURE 3
VISUAL BASIC CODE USED TO FORMULATE kVA DATA OF
CONSUMER

Sub Button1_Click()

Sheets(""Sheet 1").Range("B33:B74").Copy
Destination:=Sheets(*acc").Range("B3:B44")
"above code used to copy data in cell range B33 to B74 of Sheet 1 in to cell range of
B3 to B44 of sheet "acc"

Sheets(""Sheet 2").Range("B9:B62").Copy
Destination:=Sheets(""acc").Range("B45:B98")
Sheets(""Sheet 1").Range(""F10:F10").Copy
Destination:=Sheets(*acc").Range("C2:C2")
Sheets(""Sheet 1").Range("E33:E74").Copy
Destination:=Sheets("acc™).Range("C3:C44")
Sheets(""Sheet 2").Range("E9:E62").Copy
Destination:=Sheets("acc™).Range("C45:C98")
Sheets(""Sheet 7"").Range(""F10:F10").Copy
Destination:=Sheets(*"acc").Range("D2:D2")
Sheets(""Sheet 7"").Range("E33:E74").Copy
Destination:=Sheets(*"acc").Range("D3:D44")
Sheets(""Sheet 8").Range("E9:E62").Copy

Destinafinn'—thafo/"qr\r\"\ Danna/"NDAR-NOQ™

Sheets("Shegt Range("F10:F10/'),Copy
Destinatiogg=gheets(“acc"y.Range("E2:E2")
Sheets( Skieat?l3"). Rale("E B3E 1475 Epy
Destinationt=Sheets(iacs?). Ranga(‘iE3:E44
Sheets(

Destination:=Sheets("acc").Range("E45:E98")
Sheets(""Sheet 19").Range("F10:F10").Copy
Destination:=Sheets(""acc").Range("F2:F2")
Sheets(""Sheet 19").Range("E33:E74").Copy
Destination:=Sheets(""acc").Range("F3:F44")
Sheets(""Sheet 20").Range("E9:E62").Copy
Destination:=Sheets("acc").Range(""F45:F98")
Sheets(""Sheet 25").Range("F10:F10").Copy
Destination:=Sheets(""acc").Range("G2:G2")
Sheets(""Sheet 25").Range("E33:E74").Copy
Destination:=Sheets("acc").Range("G3:G44")
Sheets(""Sheet 26").Range("E9:E62").Copy
Destination:=Sheets("acc").Range("G45:G98")
Sheets(""Sheet 31").Range("F10:F10").Copy
Destination:=Sheets(""acc").Range("H2:H2")
Sheets(""Sheet 31").Range("E33:E74").Copy
Destination:=Sheets("acc").Range("H3:H44")
Sheets(""Sheet 32").Range("E9:E62").Copy
Destination:=Sheets("acc").Range("H45:H98")



Sheets(""Sheet 37").Range("F10:F10").Copy
Destination:=Sheets("acc").Range("12:12")
Sheets(""Sheet 37").Range("E33:E74").Copy
Destination:=Sheets("acc").Range("13:144")
Sheets(""Sheet 38").Range("E9:E62").Copy
Destination:=Sheets(""acc").Range("145:198")
Sheets(""Sheet 43").Range("F10:F10").Copy
Destination:=Sheets(*acc").Range("J2:J2")
Sheets(""Sheet 43").Range("E33:E74").Copy
Destination:=Sheets(""acc").Range("J3:J44")
Sheets(""Sheet 44").Range("E9:E62").Copy
Destination:=Sheets(""acc").Range("J45:J98")
Sheets(""Sheet 49").Range("F10:F10").Copy
Destination:=Sheets(*"acc").Range("K2:K2")
Sheets(""Sheet 49").Range("E33:E74").Copy
Destination:=Sheets(*"acc").Range("K3:K44")
Sheets(""Sheet 50").Range("E9:E62").Copy
Destination:=Sheets(""acc").Range("K45:K98")
Sheets(""Sheet 55").Range("F10:F10").Copy
Destination:=Sheets(*acc").Range(*"L2:L2")

SheetS("thnf ER"™ Rannel("E2A2-E74™ Canvy

Destination:=< 5("lacc™).Range("L3:1.44")
Sheets("S e@g\; Range(“EY:E62").Copy
Destinatiofi=8heets( 46y Range( 1145908
Sheets("Sheet61").Range( "HLO kL W CaR)
Destina

Sheets(""Sheet 61").Range("E33:E74").Copy
Destination:=Sheets(""acc").Range("M3:M44™)
Sheets(""Sheet 62").Range("E9:E62").Copy
Destination:=Sheets("acc").Range("M45:M98")
Sheets(""Sheet 67").Range("F10:F10").Copy
Destination:=Sheets(""acc").Range("N2:N2")
Sheets(""Sheet 67").Range("E33:E74").Copy
Destination:=Sheets("acc").Range("N3:N44")
Sheets(""Sheet 68").Range("E9:E62").Copy
Destination:=Sheets("acc").Range("N45:N98")
Sheets(""Sheet 73").Range("F10:F10").Copy
Destination:=Sheets(""acc").Range("02:02")
Sheets(""Sheet 73").Range("E33:E74").Copy
Destination:=Sheets("acc").Range("03:044")
Sheets(""Sheet 74").Range("E9:E62").Copy
Destination:=Sheets("acc").Range("045:098")
Sheets(""Sheet 79").Range("F10:F10").Copy
Destination:=Sheets(""acc").Range("P2:P2")
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Sheets(""Sheet 79").Range("E33:E74").Copy
Destination:=Sheets("acc").Range("P3:P44")
Sheets(""Sheet 80").Range("E9:E62").Copy
Destination:=Sheets("acc").Range(""P45:P98")
Sheets(""Sheet 85").Range("F10:F10").Copy
Destination:=Sheets(*"acc").Range("Q2:Q2")
Sheets(""Sheet 85").Range("E33:E74").Copy
Destination:=Sheets("acc").Range("Q3:Q44")
Sheets(""Sheet 86").Range("E9:E62").Copy
Destination:=Sheets("acc").Range("Q45:Q98")
Sheets(""Sheet 91").Range("F10:F10").Copy
Destination:=Sheets(*acc").Range("R2:R2")
Sheets(""Sheet 91").Range("E33:E74").Copy
Destination:=Sheets(*"acc").Range("R3:R44")
Sheets(""Sheet 92").Range("E9:E62").Copy
Destination:=Sheets("acc™).Range("R45:R98")
Sheets(""Sheet 97").Range("F10:F10").Copy
Destination:=Sheets(*acc").Range(*'S2:S2")
Sheets(""Sheet 97").Range("E33:E74").Copy
Destination:=Sheets("acc").Range("S3:544")

SheetS("Qhﬂﬂf 0" Dannal/"EOQ-EARAY" AN/

Destination:=< s(":acc').Range('S45:S98")
Sheets("Sheg&g03"). Range("F10:F10").Copy
Destinatiof=8heets(" 46y Range("T2sr2y
Sheets("'Sheet203" vRenge ([ E33:ET741). Coy
Destina

Sheets(""Sheet 104").Range("E9:E62").Copy
Destination:=Sheets("acc").Range("T45:T98")
Sheets(""Sheet 109").Range("F10:F10").Copy
Destination:=Sheets("acc").Range("U2:U2")
Sheets(""Sheet 109").Range("E33:E74").Copy
Destination:=Sheets("acc™).Range("U3:U44")
Sheets(""Sheet 110").Range("E9:E62™).Copy
Destination:=Sheets("acc").Range("U45:U98")
Sheets(""Sheet 115").Range("F10:F10").Copy
Destination:=Sheets(""acc").Range("V2:V2")
Sheets(""Sheet 115").Range("E33:E74").Copy
Destination:=Sheets("acc").Range("V3:V44")
Sheets(""Sheet 116").Range("E9:E62").Copy
Destination:=Sheets("acc").Range(""V45:Vv98")
Sheets(""Sheet 121").Range("F10:F10").Copy
Destination:=Sheets("acc").Range("W2:W2")
Sheets(""Sheet 121").Range("E33:E74").Copy
Destination:=Sheets("acc").Range("W3:w44")

ANNEXURE 3



Sheets(""Sheet 122").Range("E9:E62").Copy
Destination:=Sheets("acc").Range("W45:W98")
Sheets(""Sheet 127").Range("F10:F10").Copy
Destination:=Sheets(*"acc").Range(*"X2:X2")
Sheets(""Sheet 127").Range("E33:E74").Copy
Destination:=Sheets(*acc").Range(*"X3:X44")
Sheets(""Sheet 128™).Range("E9:E62").Copy
Destination:=Sheets(""acc").Range(""X45:X98")
Sheets(""Sheet 133").Range("F10:F10").Copy
Destination:=Sheets(*"acc").Range("Y2:Y2")
Sheets(""Sheet 133").Range("E33:E74").Copy
Destination:=Sheets(*"acc").Range(*"Y3:Y44")
Sheets(""Sheet 134™).Range("E9:E62").Copy
Destination:=Sheets(""acc™).Range(""Y45:Y98")
Sheets(""Sheet 139").Range("F10:F10").Copy
Destination:=Sheets(*"acc").Range("Z2:22")
Sheets(""Sheet 139").Range("E33:E74").Copy
Destination:=Sheets(*acc").Range("Z3:244")
Sheets(""Sheet 140™).Range("E9:E62").Copy
Destination:=Sheets("acc").Range("Z45:298")

Sheets("Sheet 145" Range("F10:F10").Copy

Destination:=< (acc™).Range("AAZ:AA2"
Sheets("Shestg45").Range("E33:E74").Copy
Destination=8heets( 46y RanGe (AKX A AL 4
Sheets("SheeE146")iRange( EO1E62')Cop
Destina

Sheets(""Sheet 151").Range("F10:F10").Copy
Destination:=Sheets("acc").Range("AB2:AB2")
Sheets(""Sheet 151").Range("E33:E74").Copy
Destination:=Sheets("acc").Range("AB3:AB44")
Sheets(""Sheet 152").Range("E9:E62").Copy
Destination:=Sheets(""acc").Range("AB45:AB98")
Sheets(""Sheet 157").Range("F10:F10").Copy
Destination:=Sheets("acc").Range("AC2:AC2")
Sheets(""Sheet 157").Range("E33:E74").Copy
Destination:=Sheets("acc").Range("AC3:AC44")
Sheets(""Sheet 158").Range("E9:E62").Copy
Destination:=Sheets(""acc").Range("AC45:AC98")
Sheets(""Sheet 163").Range("F10:F10").Copy
Destination:=Sheets("acc").Range("AD2:AD2")
Sheets(""Sheet 163").Range("E33:E74").Copy
Destination:=Sheets("acc").Range("AD3:AD44")
Sheets(""Sheet 164").Range("E9:E62").Copy
Destination:=Sheets(""acc").Range("AD45: AD98")
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Sheets(""Sheet 169").Range("F10:F10").Copy
Destination:=Sheets(""acc").Range("AE2:AE2")
Sheets(""Sheet 169").Range("E33:E74").Copy
Destination:=Sheets("acc").Range("AE3:AE44")
Sheets(""Sheet 170™).Range("E9:E62").Copy
Destination:=Sheets(""acc").Range("AE45: AE98")
Sheets(""Sheet 175").Range("F10:F10").Copy
Destination:=Sheets(acc").Range("AF2:AF2")
Sheets(""Sheet 175").Range("E33:E74").Copy
Destination:=Sheets("acc").Range("AF3:AF44")
Sheets(""Sheet 176").Range("E9:E62").Copy
Destination:=Sheets(""acc").Range("AF45: AF98™)
Sheets(""Sheet 181").Range("F10:F10").Copy
Destination:=Sheets(acc").Range("AG2:AG2")
Sheets(""Sheet 181").Range("E33:E74").Copy
Destination:=Sheets("acc™).Range("AG3:AG44")
Sheets(""Sheet 182").Range("E9:E62").Copy
Destination:=Sheets(""acc").Range("AG45: AG98")
End Sub
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ERROR DATA AVAILABLE WITH KVA PROFILE

08/02/201409/02/201410/02/2014 11/02/2014 12/02/2014 13/02/2014 14/02/201415/02/2014 16/02/2014 17/02/2014 18/02/2014 19/02/2014 20/02/2014 21/02/2014 22/02/2014 23/02/ 2014 24/02/2014 25,
00:00-00:15 4. 4 . 4. 2.4 4. 7. 4. 4 4 4 4. 7. 4. 4. . 4.
00:15-00:30 2. 4. . 4 4. 4 4. 7. 4. 4. 2. 9, 2. . 4.
00:30-00:45 4. 4. 4 4. 24 4. 7. 4. 2. 4. 2. 9, 4 4. . 4
00:45-01:00 R .4 . 4. 4. 4. 4. 7. .4 .4 4. 7. 4, 48] N _4 4.
01:00-01:15 4 4 . 4 4 4 7. 4. 4. 4. 4. 9, T A& 4.
01:15-01:30 4 4 24 4. 2.4 4 4. 7. 4 4 4. 9, ok whx 4.
01:30-01:45 4 4 4. 4 4 4 7. 4. 4 4. 4 4. 7. Q24w xex -
01:45-02:00 4. ¥ 4. 4. 4. 4. 4. 7. 4 4. 4 4. 9, I 4.
02:00-02:15 . 4. 4 4. 2.4 4. 7. 4. 4 4 4. 7. R 4 4.
02:15-02:30 4. 4. . 4. 4. 4 4. 4. 4 4. 4. 9, ] 4.
02:30-02:45 4. 4 . X 2.4 4. 7. 7. 4. 4. 4 4. 7. e 4.
02:45-03:00 4. 4. 4 4. 4. 4 4. 4. 4 4 4. 7. oK ok X
03:00-03:15 - 4. . 4 4. 4. 4. 7. 4. 4. . X 1 ] 4.
03:15-03:30 4 4 4. 24 4. 7. 4. 2. 24 4 2. 7. 3.8 oxx ok 2.
03:30-03:45 2 4. 4 4. 4. 4 4. 4. 4 4. . 2, 9, 3,8 oxx e 2,
03:45-04:00 4. 4. 4. 24 4. 4. 7. 7. 4. 4. 4. 4. 7 28| Fxx xoex 4.
04:00-04:15 EX 4. 4. 7. 4. 4. 7. 7. 4. 4. 4. 7. ) 8 4.
04:15-04:30 1 9. 7. 4. 4. 7. 7. 4. 4. 4. 4. 7. f A 4.
04:30-04:45 9 1 4. 4. 7 7. 7. 1 4. 7. 7. 2 4. I & §
04:45-05:00 1 EX 4. 72| f7 ER 7. EX 7. 4. 4. 9 y A2 4.
05:00-05:15 7 7. 7. 4. I 9. EX 4. 4. 7. 4. g 1 7.
05:15-05:30 7 7. 4. 4. ] B EX 9. 4. 7. 7. . 7. " A 4.
05:30-05:45 ) 9, 7. 7. 7.2] ek px | B T 1 7. EX 4. 1 4. EX 4.
05:45-06:00 7. 7.. 4. 4. 4. 4. F 1. 1 4. 1 7.. 1. 7.. 14.4 9. 7..
06:00-06:15 9. 1 4. 4. 7. 7. 7.. 16. 14. 7. 1 7.. 1. 4. 1. 1 7..
06:15-06:30 1 1 7. 7. \ 4. 4. I 7. 16. 12] 7. 9.1 4. 9.1 7. 9. 1 4.
06:30-06:45 1 4. 4. 2 28 F 7. 19. 144 7.2 1 7. 7. 4. 4.4 1 7.
06:45-07:00 1 4. 7. 5 7. 14. 4. 1 4. 6. 44 9.
07:00-07:15 1 7. 7. 7. 7. 4. 1 7. 9, 7. 9. 1 4.
07:15-07:30 16 7. 7. 7. EX . 7. 9, 1 28 1 7.
07:30-07:45 X 7. 7. 7. B\ 4.4 1 28 9 1
07:45-08:00 16. 4.4 14. 9. R W 16. 69. 2 16
08:00-08:15 21 216 7. ok Kk 2 7. 57. 31
08:15-08:30 3L 4 33.6 9. ok K% 33 76. 104 40.
08:30-08:45 50. 48 7. e o 52. 3 9 05 a8
08:45-09:00 55, 43. 9, Rk 52. 3 100 17. 62.4]
09:00-09:15 6! 4 45. 9, xE Hx 52. 3. 100. 15 62.4]
09:15-09:30 [ 64.8 43.2 43. T Riaand 50. 432 o1. 2 69
09:30-09:45 64.8 50.4 0. 9, ax px 60 48 98.4 5 67
09:45-10:00 62.4 52.8 43. 1 o px 60 98.4 5 67
10:00-10:15 2.4 48] i 4 108[ 4. 74
10:15-10:30 [ 1 4. 45. 4 4 110.4 7.2
10:30-10:45 4 40. 2.4 45. 110.4 120
10:45-11:00 4 3. 4.8 48] 1 127.2|
11:00-11:15 .4 45. . 60 50.4 110.4 124.8
11:15-11:30 .2 43. 38. 57.6) 48| 105. 120 ..
11:30-11:45 7.2 “ 43.2 55.2 48 108 117. 62.
11:45-12:00 60 384 40.8 72 52.8 48 7.2 15 55.
12:00-12:15 57.6 50.4 43.2 9.6, 62.4 52 7.6 12, 45.
12:15-12:30 524 432 E9g] 9.6 €38 4 0.4 03 5.
12:30-12:45 624 %0.8 40.8 73 548 504 2.8 05 40.
12:45-13:00 57.6 43.2 40.8 9.6 62.4 45 0.4 12 43.
13:00-13:15 5 408 #0.3 72 55.2 45 10: 05 43.
13:15-13:30 5278 53 384 % 55.2 45 110.4 03.2 3.
13:30-13:45 50.4 40.8] 36, 7.2 50.4 43. 10 10_8| 40.
13:45-14:00 u 48.3 40481 %6 52.8] 5. 105. 103.2 45.
14:00-14:15 X 48.2 38M A2 ‘ 50.4 45, 105. 100.8 45.
14:15-14:30 5 50. 43.2] 40.8] 9.6 96, 91.2 43.2] 52.8 48| 103. 103.2 45.
14:30-14:45 81.6 110.4 38.4 52.8 43.2 40.8 7.2 98.4 88.8 43.2 50.4 50.4] 105.6 98.4 4§|_
14:45-15:00 81.6 100.8| 40.8| 50.4 40.8 40.8| 9.6 100.8] 98.4 43.2 60| 45.6) 103.2 10 45%_
15:00-15:15 84 98.4 38.4 55.2 504 38.4 7. 93, 93.6 384 67 50.4 984 10: a8
15:15-15:30 816 84 38.4 55.2 4 38.4 9, 88. 91.2 43.2 57. 48 88. 10: 55.2
15:30-15:45 84 1. 40. 504 3. 7. 88 86.4 45.6) 55 4 76. 9. 52.8]
15:45-16:00 7. 69. 38.4 4 2. 9, 88 6! 48 52. 52 69. 88 50.4
16:00-16:15 7. 52. 0. 45. 7. 7. 62 55.2 48 55 52 52. 62. 50.4
16:15-16:30 4 3. 38.4 45. 0.4 ) 7. 55 48 48 52.8 57 45. 48 50.4
16:30-16:45 4 38.4 384 40. 45, 38. 7. 52. 432 43.2 4 48 50 48 384 48
16:45-17:00 4 33. 384 451 45. 38.4 7. 50.4 384 40.8[ 50. 40. 52.8 52.8] 36 45.6]
17:00-17:15 2 28 384 50. 0.4 38.4 9, 40. 384 43 gl 60 57 40. 48 sogl 33.6 50.4
17:15-17:30 ) 24 . 4840 384 7. 31 48 57.6 6! 40. 33.6 48 2 52.8
17:30-17:45 - 144 . 456 43. 45.6 7. 24 384 55 64. 3 31.2 3 19. 52.8]
17:45-18:00 4 T 48 43 43.2 7. 2 33 50.4 52. 3 2 31 1 50.4
18:00-18:15 4 9. . 45.6] 4 El 7. 19. 52. 55. 2 26.4 4
18:15-18:30 . 1 . soil . 36 7. 19. 4.4 4 50.4 55. 26.4 40.
18:30-18:45 . 1 48 . 3 7. 1 12 50.4 55. 2: 43.
18:45-19:00 . X X . 31 7. 14.4 14.4 50.4 52. 24 2: 456]
19:00-19:15 5. 33. 7. 14.4 55.2] 52 28 21 50.
19:15-19:30 - 43. 36] 3 7. 144 55 50. 28. 2 } 45.6
19:30-19:45 7. 45. 31.2 7. 1. .. 52, 48, 26.4 2: 21 7. 45.6
19:45-20:00 7. .. 9. 43.. ZE' 7. 9. 7. 2 43.. 4! 26.4 21. 4. 43.2
20:00-20:15 4. 7. 1 3L 33. 7. 1 7. 21 40.8 40. 28. 19. 7. 40.8
20:15-20:30 7. 4. 7. 28. . 3L 9, 1 4. 16. 36| 40. 28. 1 7. 36
20:30-20:45 4. 4. 4. 21 24 21 7. 9. 4. 1 33. 24 1 4. 26.4
20:45-21:00 7. 7. 7. 14. 19. 7. 1 7. 7. 31 24 144 7. 16.
21:00-21:15 4. 4. 144 21 7. 4. 4. 7. 24 21, EX 7. 7.
21:15-21:30 4. 7. 1 19. 7. 7. 4. 7. X 19. 7. 4. 7.
21:30-21:45 7. 4. 7. 19. 7. 4. 4. 7. 2. 16. 7. 7. 7.
21:45-22:00 4. 7. . 7.. 1 7.. 4. . 4. 7.. 1. p 7.. 4. 7..
22:00-22:15 7.. 4. 4. 7.. 7. 9.4 7. 4. 4. 14.: 9. 9. 4. 7. 7..
22:15-22:30 4. 4. 4. 7.. 7. 7.. 4. 4. 7. 1. 7. 9. 7.. 4. 7..
22:30-22:45 4. 7. 4. 4. . 9.1 7.. 4. 4. 4. . 9. 4. 7. 4. 7. 4.
22:45-23:00 4. 4. 7. 7. 16. 7. 9, 7. 7. 4. 7. 1 7. EX 7. 4. 7.
23:00-23:15 7. 4. 4. 4. 19. 7. 7. 4. 4. 7. 7. 9. 4. 4. 4. 7. 7.
23:15-23:30 4. 7. 4. 4. 144 7. 7. 4. 4. 4. 4. 9. 4. 7. 7. 4. 7.
23:30-23:45 4. 4. 7. 4. EX 7. 7. 4. 7. 4. 7. 9. 7. 4. 7. 7. 4.
23:45-00:00 7. 4. 4. 4. 7. 7. 7. 4. 7. 4. 1 4. 7. 4. 4. 7.




ANNEXURES
OVERVIEWOF M £ SCOREOUTLIER DETECTION METHO
Z-SCORE

Another method that can be used to screen data for outliers is the Z-Score, using the mean and

standard deviation.

Z = Xi ;]x , where X; ~ N (u, (52), and sd 1is the standard deviation of data.
s

The basic idea of this rule is that if X follows a normal distribution, N (u, (52), then Z
follows a standard normal distribution, N (0, 1), and Z-scores that exceed 3 in absolute value are
generally considered as outliers. This method is simple and it is the same formula as the 3 SD
method when the criterion of an outlier is an absolute value of a Z-score of at least 3. It presents
a reasonable criterion for identification of the outlier when data follow the normal distribution.

According to Shiffler (1988), a possible maximum Z-score 1s dependent on sample size, and it 1s
computed as (n—l)/«/; . The proof is given in Appendix B. Since no z-score exceeds 3 in a

sample size less than or equal to 10, the z-score method is not very good for outlier labeling,
particularly in small data sets’ . Another limitation of this rule is that the standard deviation can

be inflated by & fwqur even a single observation having an extreme value. Thus it can cause a

masking problem, .8 the less, extreme outliers go undetected because of the most extreme

e |

outlier(s), and vice versa. When masking occurs, the outliers may be neighbors. Table 3 shows
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ANNEXURBES

a computation and masking problem of the Z-Score method using the previous example data set,

X.
Table 3: Computation and Masking Problem of the Z-Score
, Case 1 (x=5.46, sd=3.86) Case 2 (x=4.73, sd=2.82)
l X; Z-Score X; Z-Score
1 3.2 -0.59 3.2 -0.54
2 3.4 -0.54 3.4 -0.47
3 3.7 -0.46 3.7 -0.37
4 3.7 -0.46 3.7 -0.37
5 3.8 -0.43 3.8 -0.33
6 3.9 -0.41 3.9 -0.29
7 4 -0.38 4 -0.26
8 4 -0.38 4 -0.26
9 B 4 A0H33 4.1 -0.22
10 €k 4 033 AR 0.19
1 25 4w 1016 4.7 -0.01
12 4.8 -0.17 4.8 0.02
13 14 2.21 14 3.29
14 15 2.47 ; ]

For case 1, with all of the example data included, it appears that the values 14 and 15 are

outliers, yet no observation exceeds the absolute value of 3. For case 2, with the most extreme

value, 15, among example data excluded, 14 is considered an outlier. This is because multiple

extreme values have artificially inflated standard deviations.

THE MODIFIED Z-SCORE

Two estimators used in the Z-Score, the sample mean and sample standard deviation, can be

affected by a few extreme values or by even a single extreme value. To avoid this problem, the

median and the median of the absolute deviation of the median (MAD) are employed in the
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ANNEXURES

modified Z-Score instead of the mean and standard deviation of the sample, respectively

(Iglewicz and Hoaglin, 1993).

MAD = median{| x, — X |}, where X is the sample median.

The modified Z-Score (M, ) is computed as

M - 0.6745(x, —X)
MAD

, where E( MAD )=0.675 o for large normal data.

Iglewicz and Hoaglin (1993) suggested that observations are labeled outliers

when| M, [>3.5 through the simulation based on pseudo-normal observations for sample sizes of

10, 20, and 40.' The M . score is effective for normal data in the same way as the Z-score.

Table 4: Computation of Modified Z-Score and its Comparison with the Z-Score

i X Z-Score modified Z-Score
1 3.2 -0.59 -1.80
2 3.4 -0.54 1135
3 _ 3.7 -0.46 -0.67
4 g’a 377 046 0.67
S ; 3.8 -0.43 -0.45
6 & 3.9 -0.41 -0.22
7 4 -0.38 0

8 4 -0.38 0

9 4.1 035 0.22
10 42 -0.33 0.45
11 4.7 -0.20 1.57
12 4.8 -0.17 1.80
13 14 2.21 22.48
. 15 2.47 24.73

Table 4 shows the computation of the modified Z-Score and its comparison with the Z-
Score of the previous example data set. While no observation is detected as an outlier in the Z-
Score, two extreme values, 14 and 15, are detected as outliers at the same time in the modified Z-

Score since this method is less susceptible to the extreme values.


Amila R
Typewritten Text
ANNEXURE 5


ANNEXURE 6
MATLAB CODE FOR M ZSCORE OUTLIER DETECTION METHOD

function [mzscore maxmz outlier outlier_num] = mzscore(x, x_date, thresh, dist)

%if (nargin < 2) || (nargin > 4)
% error('Requires two to four input arguments.’)

%end
% Define default values
%if nargin == 2,
% thresh = 3.5;
% dist = 0;
%elseif nargin == 3,
% dist =0;
%end
% Normal transformation
%if dist == 1,
% x = log(x);
%end

% Check for validity of inputs
%if ~isnumeric(x) || ~isreal(x) || ~iscellstr(x_date),

% error('Input x must he a numeric array, x must he positive for log-normality, and
X_date mustghe a string table.’)

%end 7S

[n, c]= sizg(:é');

mad = mediaafabs((erepmat(medianx).il))));

mzscore = 0.6745*(x-repmat(median(x),n,1))./repmat(mad,n,1);

[i,j] = find(abs(mzscore) > thresh)

maxmz = (n-1)/sgrt(n);

if ~isempty(i),
%outlier = [x_date(i) cellstr(strcat('Series', num2str(j)))];
outlier_num =i j]

else
outlier = ("No outliers have been identified!");
outlier_num = ('No outliers have been identified!);

end



ANNEXURE 7
HIERARCHICAL CLUSTERING IN MATLAB

Hierarchical clustering groups data over a variety of scales by creating a cluster tree
or dendrogram. The tree is not a single set of clusters, but rather a multilevel
hierarchy, where clusters at one level are joined as clusters at the next level. This
allows you to decide the level or scale of clustering that is most appropriate for your
application. The Statistics and Machine Learning Toolbox™
function clusterdata supports agglomerative clustering and performs all of the
necessary steps for you. It incorporates the pdist, linkage, and cluster functions,
which you can use separately for more detailed analysis. The dendrogram function
plots the cluster tree.

1.1  Algorithm Description
To perform agglomerative hierarchical cluster analysis on a data set using Statistics
and Machine Learning Toolbox functions, follow this procedure:
1. Find the similarity or dissimilarity between every pair of objects in the data
set. In this step, you calculate the distance between objects using
the pdist function. The pdist function supports many different ways to

2. ‘f«% yjedtisintolabinaryy Kierdrdhical Cllisteriiee: lis step, you link
AifgaBl ) objectscittaniarel ieselesé proxigitia using inkage function.
echtkage function 1bsesrtha cdist: ed in stepl to

> are paired into
binary clusters, the newly formed clusters are grouped into larger clusters
until a hierarchical tree is formed.

3. Determine where to cut the hierarchical tree into clusters. In this step, you use
the cluster function to prune branches off the bottom of the hierarchical tree,
and assign all the objects below each cut to a single cluster. This creates a
partition of the data. The cluster function can create these clusters by
detecting natural groupings in the hierarchical tree or by cutting off the
hierarchical tree at an arbitrary point.

1.2 Similarity Measures

You use the pdist function to calculate the distance between every pair of objects in a
data set. For a data set made up of m objects, there are m*(m — 1)/2 pairs in the data
set. The result of this computation is commonly known as a distance or dissimilarity
matrix.

There are many ways to calculate this distance information. By default,
the pdist function calculates the Euclidean distance between objects; however, you
can specify one of several other options.


http://in.mathworks.com/help/stats/clusterdata.html
http://in.mathworks.com/help/stats/pdist.html
http://in.mathworks.com/help/stats/linkage.html
http://in.mathworks.com/help/stats/cluster.html
http://in.mathworks.com/help/stats/dendrogram.html
http://in.mathworks.com/help/stats/pdist.html
http://in.mathworks.com/help/stats/linkage.html
http://in.mathworks.com/help/stats/cluster.html
http://in.mathworks.com/help/stats/pdist.html
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For example, consider a data set, X, made up of five objects where each object is a
set of X,y coordinates.

e Object1:1,2

e Object2: 25,45

e Object3:2,2

e Object4:4,15

e Object5: 4,25

You can define this data set as a matrix
rng default; % For reproducibility
X=[122545;22415;..

42.5];
and pass it to pdist. The pdist function calculates the distance between object 1 and
object 2, object 1 and object 3, and so on until the distances between all the pairs
have been calculated. The following figure plots these objects in a graph. The
Euclidean distance between object 2 and object 3 is shown to illustrate one
interpretation of distance.

L3

1 1 1 4 5

1.3 Distance Information
The pdist function returns this distance information in a vector, Y, where each
element contains the distance between a pair of objects.
Y = pdist(X)
Y =
Columns 1 through 7

2.9155 1.0000 3.0414 3.0414 25495 3.3541 2.5000
Columns 8 through 10

2.0616 2.0616 1.0000


http://in.mathworks.com/help/stats/pdist.html
http://in.mathworks.com/help/stats/pdist.html
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To make it easier to see the relationship between the distance information generated
by pdist and the objects in the original data set, you can reformat the distance vector
into a matrix using the squareform function. In this matrix, element i,j corresponds to
the distance between object i and object j in the original data set. In the following
example, element 1,1 represents the distance between object 1 and itself (which is
zero). Element 1,2 represents the distance between object 1 and object 2, and so on.

squareform(Y)
ans =

0 29155 1.0000 3.0414 3.0414
2.9155 0 25495 3.3541 2.5000
1.0000 2.5495 0 20616 2.0616
3.0414 3.3541 2.0616 0 1.0000
3.0414 2.5000 2.0616 1.0000 0

1.4 Linkages
Once the proximity between objects in the data set has been computed, you can
determine how objects in the data set should be grouped into clusters, using
the Iinkage‘fuhction. The'linkage function dakes the>distanéeinformation generated
by pdist an" ks pairsefiobjects thataresclase togethar intolsinary clusters (clusters
made up oftws objests) T HeHinkage furiétion then links these newly formed clusters
to each other and to other objects to create bigger clusters until all the objects in the
original data set are linked together in a hierarchical tree.
For example, given the distance vector Y generated by pdist from the sample data set
of x- and y-coordinates, the linkage function generates a hierarchical cluster tree,
returning the linkage information in a matrix, Z.
Z = linkage(Y)
Z=

4.0000 5.0000 1.0000

1.0000 3.0000 1.0000

6.0000 7.0000 2.0616

2.0000 8.0000 2.5000

In this output, each row identifies a link between objects or clusters. The first two
columns identify the objects that have been linked. The third column contains the
distance between these objects. For the sample data set of x- and y-coordinates,


http://in.mathworks.com/help/stats/squareform.html
http://in.mathworks.com/help/stats/linkage.html
http://in.mathworks.com/help/stats/pdist.html

ANNEXURE 7

the linkage function begins by grouping objects 4 and 5, which have the closest
proximity (distance value = 1.0000). The linkage function continues by grouping
objects 1 and 3, which also have a distance value of 1.0000.

The third row indicates that the linkage function grouped objects 6 and 7. If the
original sample data set contained only five objects, what are objects 6 and 7?
Object 6 is the newly formed binary cluster created by the grouping of objects 4
and 5. When the linkage function groups two objects into a new cluster, it must
assign the cluster a unique index value, starting with the value m + 1, where m is the
number of objects in the original data set. (Values 1 through m are already used by
the original data set.) Similarly, object 7 is the cluster formed by grouping objects 1
and 3.

linkage uses distances to determine the order in which it clusters objects. The
distance vector Y contains the distances between the original objects 1 through 5.
But linkage must also be able to determine distances involving clusters that it creates,
such as objects 6 and 7. By default, linkage uses a method known as single linkage.
However, there are a number of different methods available. See
the linkage reference page for more information.

As the final cluster, the linkage function grouped obiect 8, the newly formed cluster
made up of gbjects 6,and 7, with object 2 from theoriginal data set. The following
figure grap?it?lly illustrates the way linkage groups the objects into a hierarchy of
clusters. "o
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1.5 Dendrograms

The hierarchical, binary cluster tree created by the linkage function is most easily
understood when viewed graphically. The Statistics and Machine Learning Toolbox
function dendrogram plots the tree as follows.

dendrogram(2)


http://in.mathworks.com/help/stats/linkage.html
http://in.mathworks.com/help/stats/dendrogram.html
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1.5

' ] ]

4 5 1 3 2

In the figure, the numbers along the horizontal axis represent the indices of the
objects in the original data set. The links between objects are represented as upside-
down U-shaped lines. The height of the U indicates the distance between the objects.
For example, the link representing the cluster containing objects 1 and 3 has a height
of 1. The link representing the cluster that groups object 2 together with objects 1, 3,
4, and 5, (which are already clustered as object 8) has a height of 2.5. The height
represents the distance linkage computes between objects 2 and 8.

1.6 Verifytise Cluster Tree

After Iinkin&%e objects-m d'data setHinte dhierarchicat' eluster tree, you might want
to verify that-the distances (thatlis | heights) in the tree reflect the original distances
accurately. In addition, you might want to investigate natural divisions that exist
among links between objects. Statistics and Machine Learning Toolbox functions are
available for both of these tasks, as described in the following sections.

1.7 Verify Dissimilarity

In a hierarchical cluster tree, any two objects in the original data set are eventually
linked together at some level. The height of the link represents the distance between
the two clusters that contain those two objects. This height is known as
the cophenetic distance between the two objects. One way to measure how well the
cluster tree generated by the linkage function reflects your data is to compare the
cophenetic distances with the original distance data generated by the pdist function.
If the clustering is valid, the linking of objects in the cluster tree should have a strong
correlation with the distances between objects in the distance vector.
The cophenet function compares these two sets of values and computes their


http://in.mathworks.com/help/stats/linkage.html
http://in.mathworks.com/help/stats/pdist.html
http://in.mathworks.com/help/stats/cophenet.html

ANNEXURE 7

correlation, returning a value called thecophenetic correlation coefficient. The closer
the value of the cophenetic correlation coefficient is to 1, the more accurately the
clustering solution reflects your data.

You can use the cophenetic correlation coefficient to compare the results of
clustering the same data set using different distance calculation methods or clustering
algorithms. For example, you can use the cophenet function to evaluate the clusters
created for the sample data set.

¢ = cophenet(Z,Y)
c=

0.8615
Z is the matrix output by the linkage function and Y is the distance vector output by

the pdist function.

Execute pdist again on the same data set, this time specifying the city block metric.
After running the linkage function on this new pdist output using the average linkage
method, call cophenetto evaluate the clustering solution.

Y = pdist(X,'cityblock");

Z = link

Cc = cophenetfs

¢ =0.904" %m

The co whé‘iir rrelation 1coéfficiént. .sh nt distance and
linkage g ghtly better.

1.8 Verify Consistency

One way to determine the natural cluster divisions in a data set is to compare the
height of each link in a cluster tree with the heights of neighboring links below it in
the tree.

A link that is approximately the same height as the links below it indicates that there
are no distinct divisions between the objects joined at this level of the hierarchy.
These links are said to exhibit a high level of consistency, because the distance
between the objects being joined is approximately the same as the distances between
the objects they contain.

On the other hand, a link whose height differs noticeably from the height of the links
below it indicates that the objects joined at this level in the cluster tree are much
farther apart from each other than their components were when they were joined.
This link is said to be inconsistent with the links below it.
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In cluster analysis, inconsistent links can indicate the border of a natural division in a
data set. The cluster function uses a quantitative measure of inconsistency to
determine where to partition your data set into clusters.

The following dendrogram illustrates inconsistent links. Note how the objects in the
dendrogram fall into two groups that are connected by links at a much higher level in
the tree. These links are inconsistent when compared with the links below them in
the hierarchy.

These links show inconsistency when compared
to the links below them .

= >

—— ]
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] s | T P LS 0L 0 gt 1§

Thes:t lsg ?@c\
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The relative-ensistenty of'éach link!in‘athierarchical cluster tree can be quantified
and expressed as the inconsistency coefficient. This value compares the height of a
link in a cluster hierarchy with the average height of links below it. Links that join
distinct clusters have a high inconsistency coefficient; links that join indistinct
clusters have a low inconsistency coefficient.

To generate a listing of the inconsistency coefficient for each link in the cluster tree,
use the inconsistent function. By default, the inconsistent function compares each
link in the cluster hierarchy with adjacent links that are less than two levels below it
in the cluster hierarchy. This is called the depth of the comparison. You can also
specify other depths. The objects at the bottom of the cluster tree, called leaf nodes,
that have no further objects below them, have an inconsistency coefficient of zero.
Clusters that join two leaves also have a zero inconsistency coefficient.

For example, you can use the inconsistent function to calculate the inconsistency
values for the links created by the linkage function in Linkages.


http://in.mathworks.com/help/stats/cluster.html
http://in.mathworks.com/help/stats/inconsistent.html
http://in.mathworks.com/help/stats/linkage.html
http://in.mathworks.com/help/stats/hierarchical-clustering.html#bq_679x-10

ANNEXURE 7
First, recompute the distance and linkage values using the default settings.
Y = pdist(X);
Z = linkage(Y);
Next, use inconsistent to calculate the inconsistency values.
| = inconsistent(Z)
| =

1.0000 0 1.0000 0
1.0000 0 1.0000 0
1.3539 0.6129 3.0000 1.1547
2.2808 0.3100 2.0000 0.7071

The inconsistent function returns data about the links in an (m-1)-by-4 matrix, whose
columns are described in the following table.

Column | Description

1 Mean of the heights of all the links included in the calculation
2 Standard deviation of all the links included in the calculation
3 Number of links included in the calculation

4 Inconsistency coefficient

In the sam@fao’utput, the (firsh oW Tepresents the dink betwaen objects 4 and 5. This
cluster is assi@ned theindex;6, by, the linkage function. Because both 4 and 5 are leaf
nodes, the inconsistency coefficient for the cluster is zero. The second row represents
the link between objects 1 and 3, both of which are also leaf nodes. This cluster is
assigned the index 7 by the linkage function.

The third row evaluates the link that connects these two clusters, objects 6 and 7.
(This new cluster is assigned index 8 in the linkage output). Column 3 indicates that
three links are considered in the calculation: the link itself and the two links directly
below it in the hierarchy. Column 1 represents the mean of the heights of these links.
The inconsistent function uses the height information output by the linkage function
to calculate the mean. Column 2 represents the standard deviation between the links.
The last column contains the inconsistency value for these links, 1.1547. It is the
difference between the current link height and the mean, normalized by the standard
deviation.

(2.0616 - 1.3539) / .6129
ans =

1.1547

The following figure illustrates the links and heights included in this calculation.


http://in.mathworks.com/help/stats/linkage.html
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25}
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1.5
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05k Heights
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4 5 1 2 2

Row 4 in the output matrix describes the link between object 8 and object 2. Column
3 indicates that two links are included in this calculation: the link itself and the link
directly below it in the hierarchy. The inconsistency coefficient for this link is
0.7071. The following figure illustrates the links and heights included in this
calculation.

25t | ﬁLinks
2t ok
19 |
o
Z= ) 1
15} S
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1Lk |
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1.9 Create Clusters

After you create the hierarchical tree of binary clusters, you can prune the tree to
partition your data into clusters using the cluster function. The cluster function lets
you create clusters in two ways, as discussed in the following sections:

1.10 Find Natural Divisions in Data

The hierarchical cluster tree may naturally divide the data into distinct, well-
separated clusters. This can be particularly evident in a dendrogram diagram created
from data where groups of objects are densely packed in certain areas and not in
others. The


http://in.mathworks.com/help/stats/cluster.html
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inconsistency coefficient of the links in the cluster tree can identify these divisions
where the similarities between objects change abruptly. (See Verify the Cluster
Tree for more information about the inconsistency coefficient.) You can use this
value to determine where the cluster function creates cluster boundaries.
For example, if you use the cluster function to group the sample data set into clusters,
specifying an inconsistency coefficient threshold of1.2as the value of
the cutoff argument, the clusterfunction groups all the objects in the sample data set
into one cluster. In this case, none of the links in the cluster hierarchy had an
inconsistency coefficient greater than 1.2.

T = cluster(Z,'cutoff',1.2)
T=

R e

The cluster function outputs a vector, T, that is the same size as the original data set.
Each element in this vector contains the number of the cluster into which the
corresponding object from the original data set was placed.

If you Iow@rﬁ the Inconsisténey “coefficient” threshold™~1t0 0.8, the cluster function
divides the gafr%ple data-set into three' separdte clisters.

T = clusterf&seutoff\0'8)

T=

PP WD W

This output indicates that objects 1 and 3 are in one cluster, objects 4 and 5 are in
another cluster, and object 2 is in its own cluster.

When clusters are formed in this way, the cutoff value is applied to the inconsistency
coefficient. These clusters may, but do not necessarily, correspond to a horizontal
slice across the dendrogram at a certain height. If you want clusters corresponding to
a horizontal slice of the dendrogram, you can either use the criterion option to
specify


http://in.mathworks.com/help/stats/hierarchical-clustering.html#bq_679x-12
http://in.mathworks.com/help/stats/hierarchical-clustering.html#bq_679x-12
http://in.mathworks.com/help/stats/cluster.html
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that the cutoff should be based on distance rather than inconsistency, or you can
specify the number of clusters directly as described in the following section.

1.11 Specify Arbitrary Clusters

Instead of letting the cluster function create clusters determined by the natural
divisions in the data set, you can specify the number of clusters you want created.

For example, you can specify that you want the cluster function to partition the
sample data set into two clusters. In this case, the cluster function creates one cluster
containing objects 1, 3, 4, and 5 and another cluster containing object 2.

T = cluster(Z,'maxclust’,2)
T=

NNNEFEDN

To help you visualize how the cluster function determines these clusters, the
following figure shows the dendrogram of the hierarchical cluster tree. The
horizontal Jdashed linerintarsectsotwe/l imes 1o ahes dendsagram, corresponding to
8t to 2] khesentiwoTlinescpartition <the objects<into two clusters: the
":”_'_;‘the lefi~handiline,namely &, 3, 4, and 5, belong to one cluster, while

the object below the right-hand line, namely 2, belongs to the other cluster.
25}

__________________ |I— — maxclust=2
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On the other hand, if you set 'maxclust'to 3, the cluster function groups objects 4
and 5 in one cluster, objects 1 and 3 in a second cluster, and object 2 in a third
cluster. The following command illustrates this.

T = cluster(Z,'maxclust’,3)
T=

PP NN

This time, the cluster function cuts off the hierarchy at a lower point, corresponding
to the horizontal line that intersects three lines of the dendrogram in the following
figure.

251
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ANNEXURE 8
MATLAB CODE TO FIND SSE

% read the normalized 480 numbers of clusters( 500 x 96 matrix)
D = xlsread('kVVA profiles after removing profiles which dont have clear
cluster.xlsx','Sheet1");
% read the frequency of load profiles in each clusters
E = xlIsread('frequency.xlIsx’,'Sheet2);
% break the D in to small matrices which dimension is = number of profiles per
cluster x 96
F= mat2cell(D, E, [96,0]);
% value of final index of array E
G=numel(E);

%create spare array to fill error values

L=[];

%startin value of error value
M=0;

for i=1:G

if E(I) 75886 if number of profiles per. a cluster is one, there.is problem of getting
mean valugggEtiat profile, for such cases také F{1,q} direclty as mean

H=F{i 1§~

else

H = mean(F{i,1});

end

I=F{i,1}-repmat(H,E(i),1); % find the error of each cluster by getting diffrarance
between matrix of load profiles of a cluster with its mean matrix. mean is re arranged
using repmat() function to tally with the dimension of the cluster matrix

%J= abs(l); % convert minus value of error matrix in to positive

J=1."2; % obtain the squire of error

K=sum(J(:)); % obtain the sum of all elements of the error matrix
M=M+K; % add error or each clusters together to find total error

end
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MATLAB INBUILT FUNCTION TO DETERMINE KNEE POINT

function [res_x, idx_of_result] = knee_pt(y,x,just_return)
[i,ix]=knee_pt([30:-3:12,10:-2:0]) %should be 7 and 7
knee pt([30:-3:12,10:-2:0]") %should be 7
knee_pt(rand(3,3)) %should error out
knee_pt(rand(3,3),[],false) %should error out
knee_pt(rand(3,3),[],true) %should return Nan
knee_pt([30:-3:12,10:-2:0],[1:13]) %should be 7
knee_pt([30:-3:12,10:-2:0],[1:13]*20) %should be 140
knee_pt([30:-3:12,10:-2:0]+rand(1,13)/10,[1:13]*20) %should be 140
knee_pt([30:-3:12,10:-2:0]+rand(1,13)/10,[1:13]*20+rand(1,13)) x = 0:.01:pi/2; y =
sin(x); [i,ix]=knee_pt(y,x) %should be around .9 andaround 90
[~,reorder]=sort(rand(size(x)));xr = x(reorder); yr=y(reorder);[i,ix]=knee_pt(yr,xr)
knee_pt([10:-1:1]) %degenerate condition -- returns location of the first "knee" error
minimum: 2
issue_errors_p = true;
if (nargin > 2 && ~isempty(just_return) && just_return)

issue_errors_p = false;end
res_X = nan;
idx_of result = nan;
if (isempty(y))

if (issue e )
er @ﬁge Y cant hot’be’ ah emipty {ector?:
end |7
retur :
end

if (sum(size(y)==1)~=1)
if (issue_errors_p)
error('knee_pt: y must be a vector’); end
return;end
y =y();
if (nargin < 2 || isempty(x))
x = (L:length(y))";
else
x = X(:);end
if (ndims(x)~= ndims(y) || ~all(size(x) == size(y)))
if (issue_errors_p)
error('knee_pt: y and x must have the same dimensions'); end
return;end
if (length(y) < 3)
if (issue_errors_p)
error('knee_pt: y must be at least 3 elements long";
end
return;
end
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Normalized kVA profiles belong to cluster 1

17 NUMBERS OF CLUSTERS WITH THEIR NORMALIZED KVA PROFILES AND AVERAGED
NORMALIZED KVA PROFILE
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Normalized kVA profiles belong to cluster 2
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Normalized kVA profile of cluster 11
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ANNEXURE 10

Normalized kVA profiles of cluster 13
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ANNEXURE 10

Normalized KVA profiles of cluster 14
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ANNEXURE 10

Normalized kVA profiles of cluster 15
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ANNEXURE 10

Normalized KkVA profiles of cluster 16
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ANNEXURE 10

Normalized kVA profiles of cluster 17
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CALCULATIONS TO GENERATEENTIRE KVA PROFILE

Annexure 11

el
5 S
o el
= |&_|553 8 | £ | 2|3 S 2
o T |v3(58% £ 3 g | §| 2 = s
> o X |2 % E 5] £ S = = > x
€ £ S| w0 2 5 2 < S z z
= = E 5|T € 0o 8 o b c £ P <
L . 66|55 3= ® P £ ) 5 — @
8 >% |3 8 = Q 2 = € i~ >
£ © ¥ g w 3 © £ a ©
3 o & S
3
12:00:00 3.00 4.00 0.13| 158.40| 0.13| 150.70
12:15:00 3.00 4.00 0.12| 158.40| 0.13| 150.70
12:30:00 3.00 4.00 0.12| 158.40| 0.13| 150.70
12:45:00 3.00 4.00 0.12| 158.40| 0.13| 150.70
1:00:00 3.00 4.00 0.12| 158.40| 0.13| 150.70
1:15:00 3.00 4.00 0.12| 158.40| 0.13| 150.70
1:30:00 3.00 4.00 0.12| 158.40| 0.13| 150.70
1:45:00 3.00 4.00 0.12| 158.40| 0.13| 150.70
2:00:00 3.00 4.00 0.12| 158.40| 0.13| 150.70
2:15:00 3.00 4.00 0.12| 158.40| 0.12| 150.70
2:30:00 3.00 4.00 0.12| 158.40| 0.13| 150.70
2:45:00 3.00 4.00 0.12| 158.40| 0.13| 150.70
3:00:00 3.00 4.00 0.12| 158.40| 0.13| 150.70
3:15:00 40| 0.13| 150.70
3:30:00 ,: : ki 40| 0.12| 150.70
3:45:00 ] | | 1 0,1 40| 012 150.70
4:00:00 001 | | 40| 012 150.70
4:15:00 T 40| 0.13| 15070
4:30:00 3.00 4.00 0.12 158.40 0.13 150.70
4:45:00 3.00 4.00 0.12| 158.40| 0.13| 150.70
5:00:00 3.00 4.00 0.12| 158.40| 0.13| 150.70
5:15:00 3.00 4.00 0.12| 158.40| 0.13| 150.70
5:30:00 3.00 4.00 0.12| 158.40| 0.13| 150.70
5:45:00 3.00 4.00 0.12| 158.40| 0.13| 150.70
6:00:00 9.52 3.00 4.00 11.11 24.44 28.89 | 0.12| 158.40| 0.13| 150.70
6:15:00] 19.05| 4.00 4.00 11.11 24.44 28.89 | 0.13| 158.40| 0.14| 150.70
6:30:00] 28.57| 4.00 4.00 11.11 24.44 28.89 | 0.14| 158.40]| 0.15| 150.70
6:45:00] 38.10| 4.00 4.00 11.11 24.44 2889 | 0.16 | 158.40| 0.16 | 150.70
7:00:00( 4762 4.00 4.00 11.11 24.44 86.67 | 0.19| 158.40| 0.18| 150.70
7:15:00( 57.14| 4.00 4.00 11.11 24.44 115.56 | 0.25| 158.40 | 0.22| 150.70
7:30:00( 66,67 4.00 4.00 42.22 11.11 2444 | 8.89| 11556 0.36| 158.40| 0.29| 150.70
7:45:00( 66.67| 4.00 4.00 42.22 11.11 2444 | 8.89| 11556 0.50 | 158.40| 0.38| 150.70
8:00:00( +66.67| 4.00 4.00 42.22 11.11 2444 | 8.89| 11556 0.63| 158.40| 0.50| 150.70
8:15:00( +66.67| 5.00 4.00 42.22 11.11 2444 | 8.89| 11556 0.72| 158.40| 0.65| 150.70
8:30:00( +66.67| 5.00 4.00 42.22 11.11 2444 | 8.89| 11556 0.80 | 158.40| 0.78| 150.70
8:45:00( +66.67| 5.00 4.00 42.22 11.11 2444 | 8.89| 11556 0.86| 158.40| 0.87 | 150.70
9:00:00( +66.67| 5.00 4.00 42.22 11.11 2444 | 8.89| 11556 | 0.90| 158.40| 0.92| 150.70
9:15:00( 57.14| s5.00 4.00 42.22 11.11 24.44 | 8.89 86.67 | 0.95| 158.40| 0.95| 150.70
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9:30:00{ 4762 5.00 4.00 42.22 11.11 24.44 | 8.89 86.67 | 0.97 | 158.40| 0.96 | 150.70
9:45:00{ 38.10( 5.00 4.00 42.22 11.11 24.44 | 8.89 2889 | 0.98 | 158.40( 0.98| 150.70
10:00:00f 28557 5.00 4.00 42.22 11.11 24.44 | 8.89 28.89 | 0.98 | 158.40( 0.99 | 150.70
10:15:00f 19.05| 5.00 4.00 42.22 11.11 24.44 | 8.89 28.89 | 0.98 | 158.40( 1.00| 150.70
10:30:00 9.52 | 5.00 4.00 42.22 11.11 24.44 | 8.89 2889 | 0.99 | 158.40( 1.00| 150.70
10:45:00 5.00 4.00 42.22 11.11 24.44 | 8.89 2889 | 0.99 | 158.40( 0.99 | 150.70
11:00:00 5.00 4.00 42.22 11.11 24.44 | 8.89 28.89 | 0.99 | 158.40( 1.00| 150.70
11:15:00 5.00 4.00 42.22 11.11 24.44 | 8.89 28.89 | 1.00 | 158.40 | 1.00| 150.70
11:30:00 5.00 4.00 42.22 11.11 24.44 | 8.89 28.89 | 1.00 | 158.40 | 1.00| 150.70
11:45:00 5.00 4.00 42.22 11.11 24.44 | 8.89 57.78 | 0.99 | 158.40 | 0.99 | 150.70
12:00:00 5.00 4.00 42.22 11.11 24.44 | 8.89 86.67 | 0.97 | 158.40| 0.99| 150.70
12:15:00 5.00 4.00 42.22 11.11 24.44 | 8.89 86.67 | 0.97 | 158.40| 0.98| 150.70
12:30:00 5.00 4.00 42.22 11.11 24.44 | 8.89 86.67 | 0.97 | 158.40| 0.97 | 150.70
12:45:00 5.00 4.00 42.22 11.11 24.44 | 8.89 57.78 | 0.97 | 158.40 | 0.95| 150.70
1:00:00 5.00 4.00 42.22 11.11 24.44 | 8.89 57.78 | 0.97 | 158.40( 0.95| 150.70
1:15:00 5.00 4.00 42.22 11.11 24.44 | 8.89 28.89 | 0.98 | 158.40 | 0.96 | 150.70
1:30:00 5.00 4.00 42.22 11.11 24.44 | 8.89 2889 | 0.98| 158.40( 0.96 | 150.70
1:45:00 5.00 4.00 42.22 11.11 24.44 | 8.89 28.89 | 0.98 | 158.40( 0.97| 150.70
2:00:00 5.00 4.00 42.22 11.11 24.44 | 8.89 2889 | 0.99 | 158.40( 0.98| 150.70
2:15:00 5.00 4.00 42.22 11.11 24.44 | 8.89 2889 | 0.99 | 158.40( 0.99 | 150.70
2:30:00 40| 099 | 150.70
2:45:00 Jh Ny g ity of| Maka{us 89} 34d.95.{10.5¢ ] 40| 098] 150.70
3:00:00 ;._aé__‘_'f? '} [ leetzonici iilesesdt Bedscrsdinng 40| 097| 150.70
3:15:00 003 vww 1 thit hc2fé 40| 096 | 150.70
3:30:00( 1111 i 40| 0.94]| 150.70
3:45:00f 1111 5.00 4.00 11.11 24.44 | 8.89 2889 | 0.96 | 158.40( 0.91| 150.70
4:00:00] 11.11] 5.00 4.00 11.11 24.44 | 8.89 57.78 | 0.95| 158.40 | 0.88| 150.70
4:15:00] 11.11] 5.00 4.00 11.11 24.44 | 8.89 86.67 | 0.93| 158.40| 0.80| 150.70
4:30:00] 22.22| s.00 4.00 11.11 2444 8.89| 11556| 091 | 158.40| 0.70| 150.70
4:45:00] 22.22| s.00 4.00 11.11 2444 8.89| 11556 | 0.88| 158.40| 0.61| 150.70
5:00:00f 22.22| s5.00 4.00 11.11 24.44 | 8.89 86.67 | 0.85| 158.40| 0.50| 150.70
5:15:00f 22.22| s5.00 4.00 11.11 24.44 | 8.89 57.78 | 0.80 | 158.40 | 0.39| 150.70
5:30:00f 1111 5.00 4.00 11.11 24.44 | 8.89 2889 | 0.75| 158.40( 0.32| 150.70
5:45:00f 1111 5.00 4.00 11.11 24.44 | 8.89 2889 | 0.70 | 158.40( 0.27 | 150.70
6:00:00f 1111 5.00 4.00 11.11 24.44 | 8.89 2889 | 0.62 | 158.40( 0.24| 150.70
6:15:00f 1111 4.00 4.00 11.11 24.44 | 8.89 28.89 | 0.57 | 158.40( 0.23| 150.70
6:30:00 4.00 4.00 11.11 24.44 | 8.89 2889 | 0.52 | 158.40( 0.22| 150.70
6:45:00 4.00 4.00 11.11 24.44 | 8.89 2889 | 0.49 | 158.40( 0.21| 150.70
7:00:00 4.00 4.00 11.11 24.44 | 8.89 28.89 | 0.45| 158.40( 0.20| 150.70
7:15:00 4.00 4.00 11.11 24.44 | 8.89 0.42| 158.40| 0.19| 150.70
7:30:00 4.00 4.00 11.11 24.44 | 8.89 0.39 | 158.40| 0.18| 150.70
7:45:00 4.00 4.00 11.11 24.44 | 8.89 0.35| 158.40| 0.18| 150.70
8:00:00 4.00 4.00 24.44 | 8.89 0.31| 158.40| 0.17| 150.70
8:15:00 3.00 4.00 24.44 0.28 | 158.40| 0.17| 150.70
8:30:00 3.00 4.00 24.44 0.25| 158.40| 0.16 | 150.70
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8:45:00 3.00 4.00 24.44 0.23| 158.40| 0.16 | 150.70
9:00:00 3.00 4.00 24.44 0.20| 158.40| 0.16 | 150.70
9:15:00 3.00 4.00 24.44 0.18 | 158.40| 0.16 | 150.70
9:30:00 3.00 4.00 24.44 0.17 | 158.40| 0.15| 150.70
9:45:00 3.00 4.00 24.44 0.16 | 158.40| 0.15| 150.70
10:00:00 3.00 4.00 24.44 0.16 | 158.40| 0.15| 150.70
10:15:00 3.00 4.00 0.15| 158.40| 0.14| 150.70
10:30:00 3.00 4.00 0.15| 158.40| 0.14| 150.70
10:45:00 3.00 4.00 0.15| 158.40| 0.14| 150.70
11:00:00 3.00 4.00 0.15| 158.40| 0.14| 150.70
11:15:00 3.00 4.00 0.14 | 158.40| 0.14| 150.70
11:30:00 3.00 4.00 0.14 | 158.40| 0.14| 150.70
11:45:00 3.00 4.00 0.13 | 158.40| 0.14| 150.70
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<
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o O w o =

= i 2 g E

S 0 5 g 5

C 2 = 2 g

2
013| 3630| 013| 12320 042 32450| o013| 13310 213.71| 23746 7.78| 245.23
013| 3630| 012 12320 041 32450 o012| 13310 20943 | 23270| 7.78| 24048
013| 3630| 012 12320 041| 32450| o012 13310 207.51| 23057 7.78| 23835
013| 3630| 012 12320 041 32450| o012| 1330 206.02| 22892 7.78| 236.69
013| 3630| 012 12320 040 32450| o012| 13310 205.83| 22870| 7.78| 236.47
013| 3630| 012 12320 040 32450| o012| 13310 203.87| 22653| 7.78| 23430
013| 3630| 012 12320| o040 32450| o012| 13310 202.65| 22516 778 23294
013| 3630| 012 12320 039 32450 o012| 13310 20152 | 22391 7.78| 23169
013| 3630| 012 12320 039 32450| o012| 13310 20057 | 22285| 7.78| 230.63
012| 3630| 012 12320 039 32450| o012 13310 19931 22145| 7.78| 229.23
013| 3630| 012 12320 039 32450| o012| 13310 197.61| 21956| 778| 227.34
013| 3630| 012 12320 038| 32450| o012 13320 196.99| 21888 7.78| 226.65
013| 3630| 012 12320 038| 32450| o012| 1330 19583 | 21759| 7.78| 22537
013| 3630[ 0.12 224.21
0.12 36.30| 0.11 20 g l 1324:504110-13 133100(1 109277 ISE 18 221.96
012 3630| 012 12390 32499111 Q1P 133404, 19818k 21 222.42
012| 3630 012 13370 s | J2aspl oda] 1334 222.81
013| 3630[ 0.12 70 '} : 224.21
013| 3630| 012 123.20| 038 32450 02| 133.10| 19558 | 2i7.3i| 7.78| 225.09
013| 3630| 012 12320 038 32450| o012| 13310 19524 | 21694 778| 22471
013| 3630| 012 12320 038| 32450| o012| 13310 19847 | 22052 7.78| 22830
013| 3630| 012 12320 039 32450| o012| 13310 200.00| 22223| 778| 230.00
013| 3630| 012 12320 039 32450| o012| 13310 20158 | 22397 778| 23175
013| 3630| 012 12320 039 32450| o012| 13310 201.25| 22361 7.78| 23139
013| 3630| 012 12320 039 32450| o012 1330 202.02| 22446| 89.96| 314.43
014| 3630| 013| 12320 041 32450 013| 13310 209.94| 233.27| 101.66| 334.93
015| 3630| 014 12320 o041 32450| o014| 13310 21942| 24380 11224| 356.04
016 | 3630| 016 12320| 043 32450| o0.16| 13310 235.79| 261.99| 122.82| 384.81
018 | 3630| 019 12320| 046 32450| o019| 13310 262.83| 292.04| 19760| 489.64
022| 3630| 025| 12320 o051 32450| o025| 13310 31253 | 347.25| 24028| 587.54
029| 3630| 036| 12320 057 32450| o036| 13310 386.92| 429.91| 307.65| 737.56
038| 3630| 050| 12320 063| 32450| o050| 133.10| 484.18| 537.97| 307.65| 845.63
050 | 3630| 063| 12320| 069 32450| 063| 13310 579.91| 644.35| 307.65| 952.00
065| 3630| 072 12320 077 32450| o072| 13310 672.57| 747.30| 308.77| 1,056.07
078 | 3630| 080| 12320 083 32450| o0.80| 133.10| 747.70| 830.77| 308.77| 1,139.54
087| 3630| 086| 123.20| 088 32450| o086| 133.10| 802.69| 891.88| 308.77| 1,200.64
092| 3630| 090| 12320| 091 32450 o090| 13310 841.11| 934.56| 308.77| 1,243.33
095| 3630| 095| 12320| 092 32450| o095| 13310 871.08| 967.87| 266.08| 1,233.96
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0.96 36.30 | 0.97 | 123.20 0.94 | 324.50 0.97 ] 133.10| 887.10 985.67 [ 255.50 | 1,241.17
0.98 36.30 | 0.98 | 123.20 0.96 | 324.50 0.98 | 133.10| 901.55| 1,001.73 | 180.72 | 1,182.45
0.99 36.30 | 0.98 | 123.20 0.97 | 324.50 0.98 | 133.10| 907.30| 1,008.11| 170.14| 1,178.25
1.00 36.30 | 0.98 | 123.20 0.98 | 324.50 0.98 | 133.10| 912.70| 1,014.11| 159.56 | 1,173.67
1.00 36.30 | 0.99| 123.20 0.98 | 324.50 0.99 | 133.10| 915.39| 1,017.10| 148.98 | 1,166.07
0.99 36.30 | 0.99 | 123.20 0.99 | 324.50 0.99 ] 133.10| 916.50 | 1,018.33 | 138.40| 1,156.73
1.00 36.30 | 0.99| 123.20 0.99 | 324.50 0.99 | 133.10| 921.08 | 1,023.42 | 138.40| 1,161.81
1.00 36.30 | 1.00 | 123.20 1.00 | 324.50 1.00| 133.10| 925.26 | 1,028.07| 138.40 | 1,166.46
1.00 36.30 | 1.00 | 123.20 1.00 | 324.50 1.00| 133.10| 924.56| 1,027.29| 138.40| 1,165.69
0.99 36.30 | 0.99 | 123.20 0.99 | 324.50 0.99 | 133.10| 915.11| 1,016.79| 170.49| 1,187.29
0.99 36.30 | 0.97| 123.20 0.97 | 324.50 0.97 ] 133.10| 904.70 | 1,005.22 | 202.59 | 1,207.81
0.98 36.30 | 0.97| 123.20 0.97 | 324.50 0.97 | 133.10| 897.87 997.63 [ 202.59 | 1,200.22
0.97 36.30 | 0.97| 123.20 0.97 | 324.50 0.97 | 133.10| 898.31 998.13 | 202.59| 1,200.72
0.95 36.30 | 0.97 | 123.20 0.96 | 324.50 0.97 | 133.10| 892.09 991.21( 170.49| 1,161.71
0.95 36.30 | 0.97 | 123.20 0.96 | 324.50 0.97 | 133.10| 891.74 990.83 [ 170.49| 1,161.32
0.96 36.30 | 0.98 | 123.20 0.95 | 324.50 0.98 | 133.10| 893.89 993.21 ( 138.40| 1,131.61
0.96 36.30 | 0.98 | 123.20 0.96 | 324.50 0.98 | 133.10| 896.81 996.46 [ 138.40 | 1,134.85
0.97 36.30 | 0.98 | 123.20 0.96 | 324.50 0.98 | 133.10| 899.82 999.80 [ 138.40 | 1,138.20
0.98 36.30 | 0.99| 123.20 0.96 | 324.50 0.99 ] 133.10| 903.70 | 1,004.11| 138.40| 1,142.51
0.99 36.30 | 0.99| 123.20 0.97 | 324.50 0.99 | 133.10| 906.96 | 1,007.73 | 138.40| 1,146.13
0.99 36.30 | 0.99 1,148.58
0.98 36.30 | 0.98 ~23 v'T ;’ 5 ;' 0 U.:n’l ;’-. iollLLbes@da 1O} ni 601 1,143.99
0.97 36.30 | 0.97 _L_'s’r;_z_gf [letsohio.v hesea 395142 391193 1,133.32
0.96 36.30 | 0.97 320 onf 13 .1LL.JL'.L,..L.1‘L 1,076.96
0.94 36.30 | 0.97 1,080.66
0.91 36.30 | 0.96 | 123.20 0.92 | 324.50 0.96 | 133.10| 866.37 962.64 | 103.83 | 1,066.46
0.88 36.30 | 0.95| 123.20 0.89 | 324.50 0.95] 133.10| 846.47 940.52 [ 135.93 | 1,076.44
0.80 36.30 | 0.93 | 123.20 0.86 | 324.50 0.93 | 133.10| 815.07 905.63 [ 168.02 | 1,073.66
0.70 36.30| 0.91| 123.20 0.82 | 324.50 0.91] 133.10| 774.72 860.80 | 212.47 | 1,073.27
0.61 36.30 | 0.88 | 123.20 0.79 | 324.50 0.88 | 133.10| 737.87 819.86 [ 212.47 | 1,032.33
0.50 36.30 | 0.85| 123.20 0.75] 324.50 0.85] 133.10| 690.18 766.87 | 180.37 947.24
0.39 36.30 | 0.80| 123.20 0.70 | 324.50 0.80 | 133.10| 632.79 703.10 | 148.27 851.37
0.32 36.30 | 0.75| 123.20 0.66 | 324.50 0.75] 133.10| 588.34 653.71 | 103.83 757.54
0.27 36.30 | 0.70 | 123.20 0.63 | 324.50 0.70 | 133.10 | 546.28 606.98 | 103.83 710.80
0.24 36.30 | 0.62 | 123.20 0.61 | 324.50 0.62 | 133.10| 498.45 553.83 | 103.83 657.66
0.23 36.30 | 0.57| 123.20 0.59 | 324.50 0.57 | 133.10| 466.81 518.68 | 102.72 621.39
0.22 36.30 | 0.52 | 123.20 0.58 | 324.50 0.52 | 133.10| 446.57 496.19 90.37 586.56
0.21 36.30 | 0.49 | 123.20 0.57 | 324.50 049 ] 133.10| 426.39 473.76 90.37 564.13
0.20 36.30 | 0.45| 123.20 0.56 | 324.50 0.45] 133.10| 404.67 449.63 90.37 540.00
0.19 36.30 | 0.42 | 123.20 0.55 | 324.50 0.42] 133.10| 386.85 429.83 58.27 488.10
0.18 36.30 | 0.39| 123.20 0.54 | 324.50 0.39 ] 133.10| 371.36 412.62 58.27 470.90
0.18 36.30 | 0.35| 123.20 0.53 | 324.50 0.35] 133.10| 350.38 389.31 58.27 447.58
0.17 36.30 | 0.31| 123.20 0.52 | 324.50 0.31] 133.10| 331.87 368.75 45.93 414.67
0.17 36.30 | 0.28 | 123.20 0.52 | 324.50 0.28 | 133.10| 315.76 350.84 34.94 385.78
0.16 36.30 | 0.25| 123.20 0.51 ] 324.50 0.25] 133.10| 302.05 335.61 34.94 370.55
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0.16 36.30 | 0.23 ] 123.20 0.51| 324.50 0.23 | 133.10| 290.77 323.08 34.94 358.02
0.16 36.30 | 0.20 | 123.20 0.50 | 324.50 0.20 | 133.10| 275.85 306.50 34.94 341.43
0.16 36.30 | 0.18 ] 123.20 0.50 | 324.50 0.18 | 133.10| 266.74 296.37 34.94 33131
0.15 3630 | 0.17 ] 123.20 0.50 | 324.50 0.17 | 133.10| 262.89 292.10 34.94 327.04
0.15 36.30 | 0.16 | 123.20 0.49 | 324.50 0.16 | 133.10| 256.22 284.69 34.94 319.63
0.15 36.30| 0.16| 123.20 0.49 | 324.50 0.16 | 133.10| 250.00 277.78 34.94 312.71
0.14 36.30 | 0.15] 123.20 0.48 | 324.50 0.15| 133.10| 244.97 272.19 7.78 279.96
0.14 3630 | 0.15] 123.20 0.47 | 324.50 0.15| 133.10| 241.78 268.64 7.78 276.42
0.14 36.30 | 0.15] 123.20 0.46 | 324.50 0.15| 133.10| 237.45 263.83 7.78 271.61
0.14 36.30 | 0.15] 123.20 0.46 | 324.50 0.15| 133.10| 234.51 260.56 7.78 268.34
0.14 3630 | 0.14] 123.20 0.45 | 324.50 0.14 | 133.10| 228.94 254.37 7.78 262.15
0.14 3630 | 0.14] 123.20 0.44 | 324.50 0.14 | 133.10| 225.17 250.19 7.78 257.97
0.14 36.30 | 0.13 ] 123.20 0.43 | 324.50 0.13 | 133.10| 219.12 243.46 7.78 251.24
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ANNEXURE 9

if (nargin > 1 && any(diff(x)<0))
[~,1dx]=sort(x);
y = y(idx);
x = x(idx);
else
idx = 1:length(x);
end
sigma_xy = cumsum(Xx.*y);
sigma_x = cumsum(Xx);
sigma_y = cumsum(y);
sigma_xx = cumsum(X.*x);
n = (L:length(y));
det = n.*sigma_xx-sigma_x.*sigma_x;
mfwd = (n.*sigma_xy-sigma_x.*sigma_y)./det;
bfwd = -(sigma_x.*sigma_xy-sigma_xx.*sigma_y) ./det;
%figure out the m and b (in the y=mx+b sense) for the "right-of-knee"
sigma_xy = cumsum(x(end:-1:1).*y(end:-1:1));
sigma_x = cumsum(x(end:-1:1));
sigma_y = cumsum(y(end:-1:1));
sigma_xx = cumsum(x(end:-1:1).*x(end:-1:1));
n = (2:length(y))";
det = n.*sigma_xx-sigma_x.*sigma .x,
mbck = flipd(n. *sigma_’ Xy-Sigme_x.*sigma_y)./det);
bbck = ﬂiplfd.(?(sigma_x.*sigma_xy-sigma_xx.*sigma_y) feet);
error_curve=han(size(y));
for breakpt = 2:length(y-1)
delsfwd = (mfwd(breakpt).*x(1:breakpt)+bfwd(breakpt))-y(1:breakpt);
delsbck = (mbck(breakpt).*x(breakpt:end)+bbck(breakpt))-y(breakpt:end);
%disp([sum(abs(delsfwd))/length(delsfwd), sum(abs(delsbck))/length(delsbck)])
if (use_absolute_dev_p)
% error_curve(breakpt) = sum(abs(delsfwd))/sqrt(length(delsfwd)) +
sum(abs(delsbck))/sqrt(length(delsbck));
error_curve(breakpt) = sum(abs(delsfwd))+ sum(abs(delsbck));
else
error_curve(breakpt) = sqrt(sum(delsfwd.*delsfwd)) +
sgrt(sum(delsbck.*delsbck));
end
end

[~,loc] = min(error_curve);
res x = x(loc);

idx_of _result = idx(loc);
end





