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Abstract— Air, as one of the main key factor for all living 

beings, can be easily polluted by many pollutants. To know a 

region’s air quality, an Air Quality Index (AQI) has been 

developed. There are many measurement elements to calculate 

AQI, but the most dominating one is PM2.5. PM2.5 is the 

measurement of particulate matter less than 2.5μ in diameter. In 

this study, we try to forecast the Central Jakarta Air Quality 

based on PM2.5. Three conventional moving average methods 

and one hybrid moving average method are incorporated in this 

study to predict future values of AQI based on historical data we 

have. Based on the experimental result on 730 preprocessed data, 

we found that all the conventional and hybrid moving average 

methods successfully implemented to forecast the future values of 

AQI in Central Jakarta. 

Index Terms—Air Quality Index, Forecasting, Moving 

Average Methods, PM2.5. 

I. INTRODUCTION 

As one of the main key factor for all living beings, air can 

be easily polluted by many pollutants. There are five (5) 

major pollutants controlled by the Clean Air Act, i.e. the 

ground-level ozone, the particle pollution, the carbon 

monoxide, the sulfur dioxide, and the nitrogen dioxide [1]. 

All of these pollutants are so important that they are being 

used as the key indicators in calculating the Air Quality 

Index (AQI). 

As an indicator that measures the daily air quality, the 

main focus of AQI is on health effects which can be 

experienced by human being within a few hours or days 

after breathing polluted air [1]. Its values ranged from 0 to 

500, where the higher value corresponds to the greater air 

pollution level and to the greater health concern problems. 

The air quality index comprises of six categories with 

different coloring as shown in Fig.1. 

 

 
Figure 1. AQI and its cautionary statement for PM2.5 [2] 
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There are many measurement elements to calculate AQI, 

one of them is PM2.5. PM2.5 is the measurement of 

particulate matter (the particle pollution) less than 2.5μ in 

diameter, in contrast with PM10 for the large particle. 

Although there are many other elements, such as O3, CO, 

SO2, and NO2; PM2.5 has become the dominating 

measurement element in calculating AQI. 

The characteristics of PM2.5 had been studied by He et 

al. [3]. They took weekly PM2.5 samples from two different 

locations in Beijing, China recorded from July 1999 to 

September 2000. Then the ambient mass concentration and 

chemical composition from the collected PM2.5 data were 

determined and studied as reported in their paper. The 

exposure to fine particulate matter (PM2.5) could lead to 

many high risks health issues. Apte et al. [4] for example, 

has estimated global and national life expectancy 

decrements that could be affected by PM2.5 for 185 

countries. Rhee et al. [5] also found statistically significant 

associations relation between the long-term PM2.5 exposure 

and ozone concentrations with hospital admissions of Acute 

Respiratory Distress Syndrome (ARDS). The same results 

can also be seen from the researches and notable works of 

Chen et al. [6], Yazdi et al. [7], Wicks et al. [8], Aunan et al. 

[9], and David et al. [10]. 

Other research to predict the concentration of PM2.5 in an 

area has been done by Gu et al. [11]. They designed a new 

picture-based PM2.5 concentration predictor using pictures 

taken from mobile phones or cameras. Zhao et al. [12] also 

have proposed a multivariate linear regression model to get 

a short period prediction of PM2.5. Moreover, Huang et al. 

[13] have developed a high-performance machine-learning 

model to predict PM2.5 levels in North China Plain area. 

They used the random forest model with the latest Multi-

angle implementation of atmospheric correction aerosol 

optical depth, meteorological parameters, land cover, and 

ground PM2.5 measurements from 2013 to 2015. As the 

study result, they can provide reliable historical data of 

PM2.5 concentrations in China. 

In this study, we try to predict the AQI in Central Jakarta 

based on PM2.5. We implement three conventional moving 

average methods and a hybrid moving average method, 

named WEMA, to predict future values of AQI based on 

historical data we have. The next section will briefly explain 

the conventional and hybrid moving average methods being 

applied in this study. Later the data preprocessing phase and 

results will be given in Section 3. Some conclusion remarks 

and future works will be given as the ending section in this 

paper. 
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II. THE MOVING AVERAGE METHODS 

A. SMA, WMA, and EMA 

Three conventional moving average methods are 

implemented in this study, i.e. Simple Moving Average 

(SMA), Weighted Moving Average (WMA), and 

Exponential Moving Average (EMA). SMA, as the name 

suggests, is the simplest form of moving average. Each data 

point is equally weighted and averaged to predict the next 

future values. SMA can be formulated as: 

      
 

 
∑   
 
        (1) 

WMA is a later version of SMA. Contrast with SMA, it 

assigns a special factor as the weighting value on the data 

being observed [14]. Greater weight values will be given to 

more recent data in a sequential manner and formulated as 

(2): 

      
∑     
 
       

∑   
 
       

 (2) 

EMA is like WMA where it puts a heavier weight to more 

recent data than older ones. But differ with WMA, the 

weighting factor incorporated in EMA is an exponential 

function. It can be calculated recursively as [14]: 

        (3) 

                 (   )       (4) 

B. WEMA 

Weighted Exponential Moving Average (WEMA) was 

first proposed in 2013 [15]. It is a hybrid variant of moving 

average methods that combine the WMA’s weighting factor 

calculation with EMA procedures. Basically, there are two 

phases in WEMA, the first one is to find a new base dataset 

from the given time series data using WMA method. Then 

we used the new dataset following the EMA procedures in 

the second phase [16]. 

As explained in [17], WEMA procedures as follow: 

1. Calculate the base dataset using WMA method as in 

Eq.(2) 

2. Calculate the prediction data using 

            (   )     (5) 

where    refers to the real datum value at time  ,    
refers to the base value at time  , and   refers to the 

degree of weighting factor decrement. 

3. Back to step 1) until all data point in the given period 

have circulated 

III. RESULTS AND DISCUSSION 

A. Data Preprocessing 

In this study, we aim to predict the future values of AQI 

in Central Jakarta based on PM2.5. Therefore, we took the 

historical data of AQI based on PM2.5 from AirNow [18]. 

We used the 2019 PM2.5 MTD data which contains the last 

month data, from December 1, 2018 to January 1, 2019. A 

total of 744 data were recorded, but some of them have 

missing values, so the data preprocessing step was 

conducted. 13 zero data were removed and one outlier data 

(for data on 2018-12-20 at 10:00) was removed during this 

process. So, we have a total of 730 data in this study as 

shown in Appendix 1. 

 

 

B. Forecasting Results 

To predict the future values of AQI in Central Jakarta, we 

will use Phatsa framework. Phatsa is a web based 

forecasting application that can be accessed freely on 

http://phatsa.com. It was built to help researchers and other 

users to do some analysis on their time series data. Phatsa 

implements all conventional moving average methods 

incorporated in this study, i.e. SMA, WMA, and EMA. It 

has also been developed to apply the hybrid WEMA method 

during the research development. Interested readers are 

welcome to read [19] for further information. 

Using the collected and preprocessed AQI data, we 

predict the future values as shown in Fig.2 to Fig.5. Fig.2 

shows the forecasting results using SMA method, Fig.3 

shows the results for WMA method, Fig.4 shows the results 

for EMA method, and Fig.5 shows the results for WEMA 

hybrid method. Green line refers to the original data values, 

while the red line refers to the forecasted values. The initial 

data parameters being used in this experiment is 5 for the 

span data, 6 for the start index, and 1 for the prediction 

period. 

 

 
Figure 2. SMA forecasting results 

 

 
Figure 3. WMA forecasting results 

 

 
Figure 4. EMA forecasting results 

 

 
Figure 5. WEMA forecasting results 

C. Discussion 

As can be seen on the figures, all the conventional and 

hybrid moving average methods could be used to predict the  
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future values of AQI in Central Jakarta region. To get a 

more thorough analysis, we used three forecast error 

measurement criteria, namely the Mean Square Error 

(MSE), the Mean Absolute Percentage Error (MAPE), and 

the Mean Absolute Scaled Error (MASE). The 

corresponding forecast error result value for each 

implemented method is shown on Table 1. 

Table 1. Forecasting error results 

MA method MSE MAPE MASE 

SMA 165.0296 61.2452 1.0038 

WMA 132.0707 55.3695 0.8964 

EMA 96.7054 46.9402 0.7594 

WEMA 95.6632 46.4815 0.7518 
 

It can be easily inferred from Table 1 that EMA has 

excelled both SMA and WMA in terms of accuracy level. 

So among three conventional moving average methods, 

EMA gives the best forecasting results. A slightly improved 

has been achieved by the WEMA method. It excels all the 

conventional methods, including EMA method, in MSE, 

MAPE, and MASE criteria values. Therefore, WEMA is 

suggested to predict the future values of AQI in Central 

Jakarta than the other conventional moving average 

methods. 

IV. CONCLUSION 

The Air Quality Index (AQI) in Central Jakarta based on 

PM2.5 has been successfully forecasted using three 

conventional and one hybrid moving average methods. 

Among all the incorporated methods in this study, WEMA 

has the smallest MSE value at 95.6632, MAPE value at 

46.4815, and MASE value at 0.7518. Therefore, WEMA is 

most suggested to be used in forecasting AQI in Central 

Jakarta. 

In the near future, other researches to implement other 

variants of WEMA, such as B-WEMA and H-WEMA, can 

be done. Comparative study on those three moving average 

methods can also be done, especially in forecasting the Air 

Quality Index. 
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APPENDIX 

Table 2. Central Jakarta PM2.5 
 

Period Value 

2018-12-01 1:00 60 

2018-12-01 2:00 47 

2018-12-01 3:00 41 

2018-12-01 4:00 45 

2018-12-01 5:00 24 

2018-12-01 6:00 24 

2018-12-01 7:00 33 

2018-12-01 8:00 34 

2018-12-01 9:00 33 

2018-12-01 10:00 28 

2018-12-01 11:00 33 

2018-12-01 12:00 17 

2018-12-01 13:00 50 

2018-12-01 14:00 38 

2018-12-01 15:00 49 

2018-12-01 16:00 43 

2018-12-01 17:00 58 

2018-12-01 18:00 55 

2018-12-01 19:00 88 

2018-12-01 20:00 72 

2018-12-01 21:00 68 

2018-12-01 22:00 74 

2018-12-01 23:00 81 

2018-12-02 0:00 84 

2018-12-02 1:00 73 

2018-12-02 2:00 66 

2018-12-02 3:00 66 

2018-12-02 4:00 52 

2018-12-02 5:00 27 

2018-12-02 6:00 19 

2018-12-02 7:00 20 

2018-12-02 8:00 17 

2018-12-02 9:00 19 

2018-12-02 10:00 25 

2018-12-02 11:00 24 

2018-12-02 12:00 31 

2018-12-02 13:00 35 

2018-12-02 14:00 39 

2018-12-02 15:00 25 

2018-12-02 16:00 29 

2018-12-02 17:00 21 

Period Value 

2018-12-02 18:00 17 

2018-12-02 19:00 22 

2018-12-02 20:00 39 

2018-12-02 21:00 58 

2018-12-02 22:00 65 

2018-12-02 23:00 60 

2018-12-03 0:00 58 

2018-12-03 1:00 61 

2018-12-03 2:00 57 

2018-12-03 3:00 50 

2018-12-03 4:00 64 

2018-12-03 5:00 52 

2018-12-03 6:00 54 

2018-12-03 7:00 54 

2018-12-03 8:00 64 

2018-12-03 9:00 72 

2018-12-03 10:00 62 

2018-12-03 11:00 66 

2018-12-03 12:00 78 

2018-12-03 13:00 54 

2018-12-03 14:00 61 

2018-12-03 15:00 36 

2018-12-03 16:00 30 

2018-12-03 17:00 38 

2018-12-03 18:00 40 

2018-12-03 19:00 32 

2018-12-03 20:00 43 

2018-12-03 21:00 53 

2018-12-03 22:00 60 

2018-12-03 23:00 54 

2018-12-04 0:00 59 

2018-12-04 1:00 59 

2018-12-04 2:00 50 

2018-12-04 3:00 42 

2018-12-04 4:00 46 

2018-12-04 5:00 40 

2018-12-04 6:00 37 

2018-12-04 7:00 26 

2018-12-04 8:00 35 

2018-12-04 9:00 44 

2018-12-04 10:00 48 

Period Value 

2018-12-04 11:00 33 

2018-12-04 12:00 32 

2018-12-04 13:00 40 

2018-12-04 14:00 15 

2018-12-04 15:00 12 

2018-12-04 16:00 16 

2018-12-04 17:00 23 

2018-12-04 18:00 18 

2018-12-04 19:00 27 

2018-12-04 20:00 35 

2018-12-04 21:00 43 

2018-12-04 22:00 38 

2018-12-04 23:00 52 

2018-12-05 0:00 39 

2018-12-05 1:00 57 

2018-12-05 2:00 40 

2018-12-05 3:00 49 

2018-12-05 4:00 45 

2018-12-05 5:00 40 

2018-12-05 6:00 39 

2018-12-05 7:00 38 

2018-12-05 8:00 67 

2018-12-05 9:00 125 

2018-12-05 10:00 63 

2018-12-05 11:00 45 

2018-12-05 12:00 37 

2018-12-05 13:00 21 

2018-12-05 14:00 14 

2018-12-05 15:00 8 

2018-12-05 16:00 11 

2018-12-05 17:00 7 

2018-12-05 18:00 13 

2018-12-05 19:00 22 

2018-12-05 20:00 27 

2018-12-05 21:00 27 

2018-12-05 22:00 20 

2018-12-05 23:00 41 

2018-12-06 0:00 54 

2018-12-06 1:00 35 

2018-12-06 2:00 30 

2018-12-06 3:00 68 

Period Value 

2018-12-06 4:00 41 

2018-12-06 5:00 39 

2018-12-06 6:00 25 

2018-12-06 7:00 19 

2018-12-06 8:00 22 

2018-12-06 9:00 31 

2018-12-06 10:00 24 

2018-12-06 11:00 40 

2018-12-06 12:00 36 

2018-12-06 13:00 28 

2018-12-06 14:00 15 

2018-12-06 15:00 11 

2018-12-06 16:00 15 

2018-12-06 17:00 21 

2018-12-06 18:00 14 

2018-12-06 19:00 16 

2018-12-06 20:00 20 

2018-12-06 21:00 24 

2018-12-06 22:00 32 

2018-12-06 23:00 25 

2018-12-07 0:00 35 

2018-12-07 1:00 39 

2018-12-07 2:00 39 

2018-12-07 3:00 39 

2018-12-07 4:00 37 

2018-12-07 5:00 33 

2018-12-07 6:00 36 

2018-12-07 7:00 32 

2018-12-07 8:00 26 

2018-12-07 9:00 24 

2018-12-07 10:00 28 

2018-12-07 11:00 47 

2018-12-07 12:00 27 

2018-12-07 13:00 16 

2018-12-07 14:00 17 

2018-12-07 15:00 14 

2018-12-07 16:00 18 

2018-12-07 17:00 27 
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Period Value 

2018-12-07 18:00 24 

2018-12-07 19:00 25 

2018-12-07 20:00 33 

2018-12-07 21:00 48 

2018-12-07 22:00 43 

2018-12-07 23:00 78 

2018-12-08 0:00 75 

2018-12-08 1:00 67 

2018-12-08 2:00 77 

2018-12-08 3:00 77 

2018-12-08 4:00 104 

2018-12-08 5:00 98 

2018-12-08 6:00 84 

2018-12-08 7:00 73 

2018-12-08 8:00 66 

2018-12-08 9:00 58 

2018-12-08 10:00 31 

2018-12-08 11:00 46 

2018-12-08 12:00 38 

2018-12-08 13:00 42 

2018-12-08 14:00 39 

2018-12-08 15:00 34 

2018-12-08 16:00 41 

2018-12-08 17:00 31 

2018-12-08 18:00 29 

2018-12-08 19:00 35 

2018-12-08 20:00 48 

2018-12-08 21:00 57 

2018-12-08 22:00 38 

2018-12-08 23:00 39 

2018-12-09 0:00 30 

2018-12-09 1:00 21 

2018-12-09 2:00 36 

2018-12-09 3:00 27 

2018-12-09 4:00 28 

2018-12-09 5:00 25 

2018-12-09 6:00 30 

2018-12-09 7:00 30 

2018-12-09 8:00 40 

2018-12-09 9:00 63 

2018-12-09 10:00 109 

2018-12-09 11:00 90 

2018-12-09 12:00 70 

2018-12-09 13:00 45 

2018-12-09 14:00 39 

2018-12-09 15:00 34 

Period Value 

2018-12-09 16:00 34 

2018-12-09 17:00 25 

2018-12-09 18:00 25 

2018-12-09 19:00 26 

2018-12-09 20:00 32 

2018-12-09 21:00 28 

2018-12-09 22:00 68 

2018-12-09 23:00 75 

2018-12-10 0:00 77 

2018-12-10 1:00 72 

2018-12-10 2:00 65 

2018-12-10 3:00 75 

2018-12-10 4:00 67 

2018-12-10 5:00 62 

2018-12-10 6:00 63 

2018-12-10 7:00 59 

2018-12-10 8:00 48 

2018-12-10 9:00 40 

2018-12-10 10:00 43 

2018-12-10 11:00 56 

2018-12-10 12:00 59 

2018-12-10 13:00 31 

2018-12-10 14:00 29 

2018-12-10 15:00 45 

2018-12-10 16:00 56 

2018-12-10 17:00 66 

2018-12-10 18:00 54 

2018-12-10 19:00 55 

2018-12-10 20:00 59 

2018-12-10 21:00 99 

2018-12-10 22:00 95 

2018-12-10 23:00 105 

2018-12-11 0:00 109 

2018-12-11 1:00 128 

2018-12-11 2:00 130 

2018-12-11 3:00 103 

2018-12-11 4:00 75 

2018-12-11 5:00 84 

2018-12-11 6:00 69 

2018-12-11 7:00 71 

2018-12-11 8:00 55 

2018-12-11 9:00 57 

2018-12-11 10:00 60 

2018-12-11 11:00 60 

2018-12-11 12:00 58 

2018-12-11 13:00 55 

Period Value 

2018-12-11 14:00 54 

2018-12-11 15:00 45 

2018-12-11 16:00 36 

2018-12-11 17:00 18 

2018-12-11 18:00 21 

2018-12-11 19:00 25 

2018-12-11 20:00 49 

2018-12-11 21:00 54 

2018-12-11 22:00 49 

2018-12-11 23:00 38 

2018-12-12 0:00 33 

2018-12-12 1:00 35 

2018-12-12 2:00 38 

2018-12-12 3:00 23 

2018-12-12 4:00 24 

2018-12-12 5:00 25 

2018-12-12 6:00 27 

2018-12-12 7:00 29 

2018-12-12 8:00 36 

2018-12-12 9:00 27 

2018-12-12 10:00 25 

2018-12-12 11:00 34 

2018-12-12 12:00 39 

2018-12-12 13:00 52 

2018-12-12 14:00 48 

2018-12-12 15:00 17 

2018-12-12 16:00 20 

2018-12-12 17:00 22 

2018-12-12 18:00 15 

2018-12-12 19:00 18 

2018-12-12 20:00 12 

2018-12-12 21:00 22 

2018-12-12 22:00 23 

2018-12-12 23:00 30 

2018-12-13 0:00 25 

2018-12-13 1:00 18 

2018-12-13 2:00 21 

2018-12-13 3:00 30 

2018-12-13 4:00 30 

2018-12-13 5:00 26 

2018-12-13 6:00 23 

2018-12-13 7:00 28 

2018-12-13 8:00 27 

2018-12-13 9:00 22 

2018-12-13 10:00 22 

2018-12-13 11:00 33 

Period Value 

2018-12-13 12:00 17 

2018-12-13 13:00 17 

2018-12-13 14:00 20 

2018-12-13 15:00 24 

2018-12-13 16:00 18 

2018-12-13 17:00 25 

2018-12-13 18:00 29 

2018-12-13 19:00 16 

2018-12-13 20:00 19 

2018-12-13 21:00 10 

2018-12-13 22:00 26 

2018-12-13 23:00 26 

2018-12-14 0:00 41 

2018-12-14 1:00 41 

2018-12-14 2:00 36 

2018-12-14 3:00 47 

2018-12-14 4:00 42 

2018-12-14 5:00 44 

2018-12-14 6:00 39 

2018-12-14 7:00 49 

2018-12-14 8:00 46 

2018-12-14 9:00 13 

2018-12-14 10:00 12 

2018-12-14 11:00 10 

2018-12-14 12:00 15 

2018-12-14 13:00 9 

2018-12-14 14:00 5 

2018-12-14 15:00 6 

2018-12-14 16:00 8 

2018-12-14 17:00 11 

2018-12-14 18:00 11 

2018-12-14 19:00 9 

2018-12-14 20:00 6 

2018-12-14 21:00 6 

2018-12-14 22:00 4 

2018-12-14 23:00 4 

2018-12-15 0:00 6 

2018-12-15 1:00 13 

2018-12-15 2:00 11 

2018-12-15 3:00 6 

2018-12-15 4:00 5 

2018-12-15 5:00 3 

2018-12-15 6:00 7 
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Period Value 

2018-12-15 7:00 10 

2018-12-15 8:00 9 

2018-12-15 9:00 6 

2018-12-15 10:00 27 

2018-12-15 11:00 36 

2018-12-15 12:00 16 

2018-12-15 13:00 18 

2018-12-15 14:00 10 

2018-12-15 15:00 9 

2018-12-15 16:00 5 

2018-12-15 17:00 6 

2018-12-15 18:00 13 

2018-12-15 19:00 26 

2018-12-15 20:00 25 

2018-12-15 21:00 27 

2018-12-15 22:00 18 

2018-12-15 23:00 14 

2018-12-16 0:00 17 

2018-12-16 1:00 26 

2018-12-16 2:00 31 

2018-12-16 3:00 24 

2018-12-16 4:00 17 

2018-12-16 5:00 9 

2018-12-16 6:00 10 

2018-12-16 7:00 9 

2018-12-16 8:00 16 

2018-12-16 9:00 23 

2018-12-16 10:00 27 

2018-12-16 11:00 19 

2018-12-16 12:00 26 

2018-12-16 13:00 17 

2018-12-16 14:00 14 

2018-12-16 15:00 13 

2018-12-16 16:00 11 

2018-12-16 17:00 8 

2018-12-16 18:00 9 

2018-12-16 19:00 17 

2018-12-16 20:00 11 

2018-12-16 21:00 9 

2018-12-16 22:00 10 

2018-12-16 23:00 21 

2018-12-17 0:00 15 

2018-12-17 1:00 41 

2018-12-17 2:00 38 

2018-12-17 3:00 30 

2018-12-17 4:00 23 

Period Value 

2018-12-17 5:00 24 

2018-12-17 6:00 25 

2018-12-17 7:00 30 

2018-12-17 8:00 18 

2018-12-17 9:00 18 

2018-12-17 10:00 15 

2018-12-17 11:00 18 

2018-12-17 12:00 21 

2018-12-17 13:00 39 

2018-12-17 14:00 20 

2018-12-17 15:00 14 

2018-12-17 16:00 15 

2018-12-17 17:00 19 

2018-12-17 18:00 17 

2018-12-17 19:00 20 

2018-12-17 20:00 26 

2018-12-17 21:00 27 

2018-12-17 22:00 32 

2018-12-17 23:00 27 

2018-12-18 0:00 20 

2018-12-18 1:00 24 

2018-12-18 2:00 7 

2018-12-18 3:00 18 

2018-12-18 4:00 15 

2018-12-18 5:00 29 

2018-12-18 6:00 26 

2018-12-18 7:00 22 

2018-12-18 8:00 19 

2018-12-18 9:00 21 

2018-12-18 10:00 17 

2018-12-18 11:00 21 

2018-12-18 12:00 43 

2018-12-18 13:00 57 

2018-12-18 14:00 28 

2018-12-18 15:00 16 

2018-12-18 16:00 18 

2018-12-18 17:00 14 

2018-12-18 18:00 21 

2018-12-18 19:00 31 

2018-12-18 20:00 39 

2018-12-18 21:00 59 

2018-12-18 22:00 64 

2018-12-18 23:00 54 

2018-12-19 0:00 59 

2018-12-19 1:00 65 

2018-12-19 2:00 49 

Period Value 

2018-12-19 3:00 43 

2018-12-19 4:00 34 

2018-12-19 5:00 43 

2018-12-19 6:00 46 

2018-12-19 7:00 41 

2018-12-19 8:00 20 

2018-12-19 9:00 31 

2018-12-19 10:00 25 

2018-12-19 11:00 37 

2018-12-19 12:00 38 

2018-12-19 13:00 47 

2018-12-19 14:00 33 

2018-12-19 15:00 27 

2018-12-19 16:00 25 

2018-12-19 17:00 23 

2018-12-19 18:00 38 

2018-12-19 19:00 37 

2018-12-19 20:00 39 

2018-12-19 21:00 48 

2018-12-19 22:00 32 

2018-12-19 23:00 26 

2018-12-20 0:00 18 

2018-12-20 1:00 17 

2018-12-20 2:00 9 

2018-12-20 3:00 17 

2018-12-20 4:00 19 

2018-12-20 5:00 13 

2018-12-20 6:00 15 

2018-12-20 7:00 19 

2018-12-20 8:00 23 

2018-12-20 9:00 16 

2018-12-20 11:00 2 

2018-12-20 12:00 5 

2018-12-20 13:00 1 

2018-12-20 14:00 5 

2018-12-20 15:00 12 

2018-12-20 16:00 16 

2018-12-20 17:00 15 

2018-12-20 18:00 15 

2018-12-20 19:00 12 

2018-12-20 20:00 12 

2018-12-20 21:00 17 

2018-12-20 22:00 20 

2018-12-20 23:00 8 

2018-12-21 0:00 17 

2018-12-21 1:00 9 

Period Value 

2018-12-21 2:00 19 

2018-12-21 3:00 16 

2018-12-21 4:00 15 

2018-12-21 5:00 10 

2018-12-21 6:00 13 

2018-12-21 7:00 17 

2018-12-21 8:00 15 

2018-12-21 9:00 16 

2018-12-21 10:00 4 

2018-12-21 11:00 12 

2018-12-21 12:00 18 

2018-12-21 13:00 9 

2018-12-21 14:00 26 

2018-12-21 15:00 15 

2018-12-21 16:00 11 

2018-12-21 17:00 23 

2018-12-21 18:00 17 

2018-12-21 19:00 7 

2018-12-21 20:00 7 

2018-12-21 21:00 11 

2018-12-21 22:00 18 

2018-12-21 23:00 20 

2018-12-22 0:00 11 

2018-12-22 1:00 56 

2018-12-22 2:00 41 

2018-12-22 3:00 20 

2018-12-22 4:00 32 

2018-12-22 5:00 22 

2018-12-22 6:00 26 

2018-12-22 7:00 32 

2018-12-22 8:00 51 

2018-12-22 9:00 58 

2018-12-22 10:00 38 

2018-12-22 11:00 50 

2018-12-22 12:00 28 

2018-12-22 13:00 18 

2018-12-22 14:00 25 

2018-12-22 15:00 18 

2018-12-22 16:00 25 

2018-12-22 17:00 26 

2018-12-22 18:00 30 

2018-12-22 19:00 36 

2018-12-22 20:00 32 
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Period Value 

2018-12-22 21:00 26 

2018-12-22 22:00 28 

2018-12-22 23:00 21 

2018-12-23 0:00 9 

2018-12-23 1:00 12 

2018-12-23 2:00 25 

2018-12-23 3:00 25 

2018-12-23 4:00 17 

2018-12-23 5:00 25 

2018-12-23 6:00 2 

2018-12-23 7:00 12 

2018-12-23 8:00 9 

2018-12-23 9:00 4 

2018-12-23 10:00 1 

2018-12-23 12:00 2 

2018-12-23 13:00 5 

2018-12-23 14:00 2 

2018-12-23 15:00 -2 

2018-12-23 16:00 1 

2018-12-23 17:00 1 

2018-12-23 19:00 5 

2018-12-23 20:00 3 

2018-12-23 21:00 -2 

2018-12-23 22:00 -3 

2018-12-23 23:00 -2 

2018-12-24 0:00 -3 

2018-12-24 1:00 -1 

2018-12-24 2:00 1 

2018-12-24 3:00 -1 

2018-12-24 4:00 -2 

2018-12-24 5:00 -1 

2018-12-24 6:00 2 

2018-12-24 7:00 1 

2018-12-24 8:00 2 

2018-12-24 9:00 5 

2018-12-24 10:00 8 

2018-12-24 11:00 7 

2018-12-24 12:00 5 

2018-12-24 13:00 2 

2018-12-24 14:00 -1 

2018-12-24 15:00 -2 

2018-12-24 16:00 1 

2018-12-24 17:00 2 

2018-12-24 18:00 2 

2018-12-24 19:00 10 

2018-12-24 20:00 6 

Period Value 

2018-12-24 23:00 5 

2018-12-25 0:00 8 

2018-12-25 1:00 4 

2018-12-25 2:00 9 

2018-12-25 3:00 17 

2018-12-25 4:00 4 

2018-12-25 5:00 3 

2018-12-25 6:00 7 

2018-12-25 7:00 6 

2018-12-25 8:00 8 

2018-12-25 9:00 5 

2018-12-25 10:00 4 

2018-12-25 11:00 21 

2018-12-25 12:00 10 

2018-12-25 13:00 8 

2018-12-25 14:00 7 

2018-12-25 15:00 4 

2018-12-25 16:00 6 

2018-12-25 17:00 11 

2018-12-25 18:00 6 

2018-12-25 19:00 4 

2018-12-25 20:00 3 

2018-12-25 21:00 -1 

2018-12-25 22:00 6 

2018-12-25 23:00 7 

2018-12-26 0:00 5 

2018-12-26 1:00 1 

2018-12-26 3:00 -1 

2018-12-26 4:00 -4 

2018-12-26 5:00 1 

2018-12-26 7:00 9 

2018-12-26 8:00 12 

2018-12-26 9:00 10 

2018-12-26 10:00 12 

2018-12-26 11:00 15 

2018-12-26 12:00 11 

2018-12-26 13:00 7 

2018-12-26 14:00 6 

2018-12-26 15:00 10 

2018-12-26 16:00 7 

2018-12-26 17:00 6 

2018-12-26 18:00 4 

2018-12-26 19:00 10 

2018-12-26 20:00 6 

2018-12-26 21:00 10 

2018-12-26 22:00 8 

Period Value 

2018-12-26 23:00 10 

2018-12-27 0:00 14 

2018-12-27 1:00 10 

2018-12-27 2:00 4 

2018-12-27 3:00 1 

2018-12-27 4:00 5 

2018-12-27 5:00 3 

2018-12-27 6:00 5 

2018-12-27 7:00 13 

2018-12-27 8:00 16 

2018-12-27 9:00 23 

2018-12-27 10:00 13 

2018-12-27 11:00 9 

2018-12-27 12:00 6 

2018-12-27 13:00 6 

2018-12-27 14:00 4 

2018-12-27 15:00 8 

2018-12-27 16:00 6 

2018-12-27 17:00 10 

2018-12-27 18:00 6 

2018-12-27 19:00 2 

2018-12-27 20:00 7 

2018-12-27 21:00 8 

2018-12-27 22:00 6 

2018-12-27 23:00 7 

2018-12-28 0:00 9 

2018-12-28 1:00 4 

2018-12-28 3:00 1 

2018-12-28 4:00 1 

2018-12-28 5:00 -2 

2018-12-28 6:00 -4 

2018-12-28 8:00 8 

2018-12-28 9:00 8 

2018-12-28 10:00 6 

2018-12-28 11:00 5 

2018-12-28 12:00 1 

2018-12-28 13:00 2 

2018-12-28 14:00 3 

2018-12-28 15:00 1 

2018-12-28 16:00 1 

2018-12-28 17:00 4 

2018-12-28 18:00 7 

2018-12-28 19:00 10 

2018-12-28 20:00 6 

2018-12-28 21:00 2 

2018-12-28 22:00 9 

Period Value 

2018-12-28 23:00 5 

2018-12-29 0:00 2 

2018-12-29 2:00 1 

2018-12-29 3:00 2 

2018-12-29 4:00 3 

2018-12-29 5:00 6 

2018-12-29 6:00 4 

2018-12-29 7:00 3 

2018-12-29 8:00 6 

2018-12-29 9:00 8 

2018-12-29 10:00 6 

2018-12-29 11:00 2 

2018-12-29 12:00 3 

2018-12-29 13:00 7 

2018-12-29 14:00 5 

2018-12-29 15:00 7 

2018-12-29 16:00 5 

2018-12-29 17:00 4 

2018-12-29 18:00 6 

2018-12-29 19:00 4 

2018-12-29 20:00 5 

2018-12-29 21:00 4 

2018-12-29 22:00 -1 

2018-12-30 0:00 1 

2018-12-30 1:00 -7 

2018-12-30 2:00 -10 

2018-12-30 3:00 -4 

2018-12-30 4:00 -4 

2018-12-30 5:00 -3 

2018-12-30 8:00 9 

2018-12-30 9:00 6 

2018-12-30 10:00 4 

2018-12-30 11:00 4 

2018-12-30 12:00 -2 

2018-12-30 13:00 -5 

2018-12-30 14:00 4 

2018-12-30 15:00 2 

2018-12-30 17:00 7 

2018-12-30 18:00 9 

2018-12-30 19:00 7 

2018-12-30 20:00 17 

2018-12-30 21:00 2 

2018-12-30 22:00 3 
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Period Value 

2018-12-30 23:00 3 

2018-12-31 0:00 7 

2018-12-31 1:00 6 

2018-12-31 2:00 3 

2018-12-31 3:00 4 

2018-12-31 4:00 3 

2018-12-31 5:00 3 

2018-12-31 6:00 4 

2018-12-31 7:00 3 

2018-12-31 8:00 7 

2018-12-31 9:00 10 

2018-12-31 10:00 10 

2018-12-31 11:00 12 

2018-12-31 12:00 11 

2018-12-31 13:00 11 

2018-12-31 14:00 9 

2018-12-31 15:00 6 

2018-12-31 16:00 7 

2018-12-31 17:00 6 

2018-12-31 18:00 17 

2018-12-31 19:00 6 

2018-12-31 20:00 6 

2018-12-31 21:00 6 

2018-12-31 22:00 15 

2018-12-31 23:00 23 

2019-01-01 0:00 16 

 


