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5 Jan-15 92.00 151 31.97 56.40
6 Feb-15 53.00 128 30.89 56.16 R
7 Mar-15 84.00 85 4117 $5.95 oo o ‘
8 Apr-15 54,00 52 44.96 $6.28 " monthlydata
g May-15 5.00 5 66.34 §5.45) e, /
10 Jun-15 63.00 134 70.40 55.23
11 Jul-15 46.00 92 71.76 56.20
12 Aug-15 40,00 171 74.73 56.76
13 Sep-15 72.00 248 64.18 57.03
14 Oct-15 59.00 212 50.92 57.38
15 Nov-15 104.00 268 39.55 57.41
16 Dec-15 78.00 226 41.17 57.47
17 Jan-16 115.00 146 35.22 57.74
13 Feb-16 57.00 124 36.30 58.30
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Edit View Preferences Help
B0 Values Chart View 0 Screened Values
Usage (ft3) Statistic Historical Data
300.00 Number of Data Values B0
270.00 Minimum 5.00
ST Mean 123.42
Maodmum 286.00
Fid Standard Deviation 70.94
180.00 Seasonality 12
150.00 Statistic Autocomelations
120.00 Ljung-Bae 136.4899 (p=0.00)
90.00 Strongest Lags Coefficient
T Lag 12 03835 |P=D.DE1E}-
Lag 1 0.3505 {p=0.0087)
Ly Lag 11 0.3371 (p=0.089)
10.00
Jul-15 Feb-16  Sep-16 Apr-17 MNow-17  Jun-18 Jan-18  Aug-19
Data is seasonal with a cycle of 12 months (AutoDetect)
Series Seasonality and autocomelations
A Seasonal (or cyclical) data is indicated by strong autocorrelations at specific
Series: lUsage 1t3) '] time intervals (lags). For example, monthly data that is seasonal on a yearly
i — basis will have strong autocorrelations at lag 12.
Seasonality: [Al.rtoDe‘tect v] Cycle: |12
’ Apply to All Series ] Show detrended lags
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C-" Historical Data - Seasonality | = x |
Edit View Preferences Help
60 Values Autocomelations View 0 Screened Values
Usage (ft3) Statistic Historical Data

0.40 Number of Data Values 60
Mirimum 5.00

0.30 Mean 123.42
0. Maximum 286.00

Standard Deviation 7094
u I II II Seasonality 12
0 Statistic Autocomelations

E 020
=
£ 010
o
2 o000 I
(=] .
E 2010 I I I I Ljung-Box 136.4399 (p=0.00)
z Strongest Lags Coefficiert
& 020 lag 12 0.3895 (p=0.0616)
030 Lag 1 0.3505 {p=0.0087)
Lag 11 0.3371 (p=0.089)
-0.40
2 4 -] 8 10 28 28
Detrended Iags (ascendlng from Ieft to nght)
Series Seasonality and autocomelations
kit Seasonal (or cyclical) data is indicated by strong autocorrelations at specific
Series: [Usage ft3) v] time intervals (lags). For example, monthly data that is seasonal on a yearly
: [ basis will have strong autocorrelations at lag 12.
Seaszonality: [N.rloDefted - l Cycle: (12
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O Historical Data - Events l = e &J
Edit View Preferences Help
39 Values Chart View 0 Screened Values
Unit Sales Statistic Historical Data
MNumber of Data Values 35
60,000 11: Marketing Promo Mirimum 11.850
55,000 Mean 32,163
0,000 Madmum 62,150
' Standard Deviation 13337
45,000 Seasonality Non-seasonal
40,000
35,000
30,000
25,000
20,000
15,000
29.Jan 5 Mar SApr  14May  18Jun  23Jul  27-Aug
Events
Event # | Mame | Duration (weeks) | Dates of Occumences | Al Series
Marketing Promo 26-Mar, 29-0ct
Series: Unit Sales b
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13 17. Toledo Gasoil thet W 7|2 HO|E 21 M

Series: Average Temperature {Degrees F) Range: $E$5:3E%64
Surnmany:
Best methaod Doukle Moving Average Best method owverridden
Errar measure (RMSE) 1.1

Average Temperature (Degrees F)

e WWNE

0.00
-50.00
~100.00

-150.00

Aug-15  Apr-16  Dec-16  Auwg-17  Apr-18 Dec-16 Aug-18  Apr-20 Dec-20

= Fithed = Historical = Forecast Lower: 2 5% Upper: 97 5%
Forecast results:
Date Lower: 2.5% Forecast Upper: 97.5%%
Jan-20 16.49 3826 G0.04
Fek-20 -3.86 3696 7579
kar-20 -27.48 3366 9480
Apr-20 -hE.44 31.36 11816
ka2l -G4.38 29.06 14250
Jun-20 -111.63 ¢h.7h 165.16
Jul-20 -133.72 24 4k 182 65
Aug-20 -150.749 2216 19511
Sep-20 -165.97 19.86 20569
Cict-20 -175.95 17.56 211.07
Mow=20 -182.24 15.26 21276
Dec-20 -188.43 12.96 21435
Histarical data;

Statistic Historical data

Data values G0

kinimurn 21.96
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13 18. Toledo Gas HIAE E[O|&, 7|2 &

A C D E I
1 Methods Table for Toledo Gas.xlsm!Model
2 |Created 11/14/2014 at 11:32 AM
3 |(Best methods for each series are highlighted in bold.)
4
366 Series |Usage (ft3) -
367
368 Table Items x|
369 Methods ~ |Rank RMSE MAD MAPE Theil'sU D
370 Damped Trend Non-Seasonal 8 4547 35.96 29.61%  0.6105
371 Damped Trend Seasonal Additive 4 4221 35.57 26.63% 0.8536
372 Damped Trend Seasonal Multiplicative 7 42,71 35.55 26.43% 0.827
373 Double Exponential Smoothing 10 45.49 36.06 29.70%  0.6015
374 Double Moving Average 13 48.60 41.19 25.96%  0.8077
375 Holt-Winters' Additive 3 40.97 33.83 25.04%  0.3208
376 Holt-Winters' Multiplicative 6 42.69 35.54 26.41%  0.3264
377 SARIMA(0,1,1)(0,0,1) 2 37.85 30.00 24.75%  0.2815
378 Seasonal Additive 5 42.63 35.39 26.66%  0.8679
379 Seasonal Multiplicative 12 47.21 38.01 28.74%  0.%632
380 Single Exponential Smoothing 9 45.48 36.06 29.71% 0.601
381 Single Moving Average 11 46.13 36.76 30.00% 0.6316
382 Standard Regression 1 27.26 21.65 17.54%

383

204

4 4 » ¥ | Results Table | Methods Table %1
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19 AIgE2 OEste A=

A B C D E F G
1 Methods Table for Toledo Gas.xlsm!Model
2 |Created 11/14/2014 at 11:32 AM
3 |(Best methods for each series are highlighted in bold.)
4

|

[
366 F
367 ]
368 Table items | = i
369 Series ~ [Methods = |Rank RMSE MAD MAPE Theil'sU Dy {
370 =l Average Temperature (Degrees F) Damped Trend Non-Seasonal 8 9.13 7.35 14.08% 0.9923 i
371 Damped Trend Seasonal Additive 2 4.88 376 7.21% 0.5362 {
372 Damped Trend Seasonal Multiplicative 5 4.89 376 7.22% 0.5365 f
373 Double Exponential Smoothing 11 9.95 7.96 15.25%  1.0005 [
374 Double Moving Average 12 11.11 2.93 16.86%  1.2096 i
375 Holt-Winters' Additive 3 488 3.76 7.21% 0.5362 E
376 Holt-Winters' Multiplicative 6 4.89 3.76 7.22% 0.5366 i
377 SARIMA(2,0,2)(1,0,1) 7 517 4.26 8.20% 0.5881 {
378 Seasonal Additive 1 488 3.76 7.21% 0.5362 i
379 Seasonal Multiplicative 4 489 3.76 7.22% 0.5365 {
380 Single Exponential Smoothing 10/ 9.95 7.95 15.24%  1.0002 f:
381 single Moving Average 9 9.94 7.95 15.23% 1.00 {
382 = Cost of Natural Gas per ccf (Dollars)  |Damped Trend Non-Seasonal 6 50.59 50.48 5.81%  0.9992 i
383 Damped Trend Seasonal Additive 4 $0.59 50.45 5.27% 0.9528 Il
204 Namamedd Tromd Coacmmal Bloldinlinadine 11 &nsA &n &N o @ahd 1 NAGE 3 |
4 4 b M| Results Table | Methods Table . ¥J |I- 1] II{é
4. H|o|Z &5 T 2LEZE U= HHES FEULCL

=20 EAZLCt

5. &S AelF RE B2 MY AT golg LELICH

HAE E0| 20| HEL O =2 O/ Hi+S EAIRLCE B 7|2 C0[E S 2QIFLICE [OaE] oM 01F
Ol B2 A2 HAER = BAE0f 2ES YY5t= O AFZEIASS 20 SLICH el 2|1 AlZ 7t
Y2 sl =9 12 HEEHH(AE 20(65111|0| ).
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13 20, 29182 AHE 24 A Yo HlaAs
A B C D

1 |Methods Table for Toledo Gas.xlsm!Model

2 |Created 11/14/2014 at 11:32 AM

3 | (Best methods for each series are highlighted in bold.)

4
366
367
368 Table Items
369 |Series EMethods E|Rank
370 = Average Temperature (Degrees F) Damped Trend Mon-Seasonal B
371 Damped Trend Seasonal Additive 2
372 Damped Trend Seasonal Multiplicative 5
373 Double Exponential Smoothing 11
374 Double Moving Average 12
375 Holt-Winters' Additive 3
376 Holt-Winters' Multiplicative 6
377 SARIMA(2,0,2){1,0,1) 7
378 Seasonal Additive 1
379 Seasonal Multiplicative 4
380 Single Exponential Smoothing 10
381 Single Moving Average 9
382 = Cost of Natural Gas per ccf (Dollars)  |Damped Trend Mon-Seasonal 6
383 Damped Trend Seasonal Additive 4
204 Miamamnd Troand Coacmamal Bdoltinlicatiun i1

4 4 » ¥ [ Results Table | Methods Table
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a3 21, HiAE LM O F3HE AE

A B C

1 |Methods Table for Toledo Gas.xlsm!Model

2 Created 11/14/2014 at 11:32 AM

3 | (Best methods for each series are highlighted in bold.)

4
366
367
368 Table Items
363 Methods BSeries E| Rank
370| = ARIMA(0,1,0) Occupancy Permits
371 = Damped Trend Non-Seasonal Average Temperature (Degrees F)
372 Cost of Natural Gas per ccf (Dollars)
373 Occupancy Permits
374 Usage (ft3)
375 = Damped Trend Seasonal Additive Average Temperature (Degrees F)
376 Cost of Matural Gas per ccf (Dollars)
377 Usage (ft3)
378 = Damped Trend Seasonal Multiplicativd Average Temperature (Degrees F)
379 Cost of Matural Gas per ccf (Dollars)
380 Usage (ft3)
381 = Double Exponential Smoothing Average Temperature (Degrees F)
382 Cost of Matural Gas per ccf (Dollars)
383 Occupancy Permits
2041 Il TF230

4 4 b ¥ | Results Table | Methods Table .~ #1J 4 [ m 1]
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