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Abstract—The quality health services are one of the basic necessities of any 
person or customer. To predict the amount of goods, can be done in a way pre-
dicted. Comparison Method of Single Exponential Smoothing and Holt's method 
is used to predict the accuracy of inpatient services will be back for the coming 
period. Single Exponential Smoothing the forecasting methods used for data sta-
tionary or data is relatively stable. Holt's method is used to test for a trend or data 
that has a tendency to increase or decrease in the long term. The outcome of this 
study is the Single Exponential Smoothing method is more precise than Holt's 
method because of the history of hospitalized patients do not experience an in-
crease or no trend. In addition, the percentage of error (the difference between 
the actual data with the forecast value) and MAD (Mean Absolute Deviation) to 
calculate the forecast error obtained from Single Exponential Smoothing method 
is smaller compared to Holt's method. 

Keywords—Hospital services, hospitals, pelanggang, Meotde Single Exponen-
tial Smoothing and Holt's method, MAD. 

1 Introduction 

Utilization of services hospitalization is the most important thing in the hospital for 
using forecasting hospital can predict how many patients will come back and eventually 
affect the continuity of the development of the hospital itself cannot be separated from 
the interaction of three main elements, namely customer service officer and manage-
ment[1][2]. Because of these interactions, raised the output of a process of delivering 
services in the form of service to be revalued by its customers as a quality and satisfac-
tory service[3]. Understanding the needs of patients is an important thing that affects 
patient satisfaction. Patients who are satisfied is a very valuable asset, because the pa-
tient satisfaction will provide information to people close (relatives, family and neigh-
bor), that the services provided by the public hospitals  very satisfying[4]. Hospital as 
a referral service units of health care units under it such as: health center, private 
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physician practices, pharmacies and others, are also part of the output of hospital ser-
vices required to foster good cooperation and mutual benefit with emphasis on patient 
satisfaction[5]. By using the method of Single Exponential Smoothing and Holt's 
method, we can estimate the number of patients who will return to the hospital[6]. 

2 Literature Review 

Researchers linked, Anggi Hartono, Djoni Dwijana, Wimmie Handiwidjojo, Method 
Single Exponential Smoothing average percentage error (the difference between the 
actual data with the forecast value) smaller than Holt method has a greater percentage 
of error. exponential smoothing (Exponential Smoothing)[7] is a forecasting method 
based on the calculation of average (smoothing) past data exponentially with continu-
ously repeating calculations using the latest data. Any data will be weighted, with more 
recent data are given greater weight[8]. According to Spyros et al, Exponential Smooth-
ing Methods the moving-average method which gives stronger weight on recent data 
than the initial data. Single exponential smoothing will always follow every trend in 
real data[9], because they can do no more than regulate the upcoming forecast by a 
percentage of the last error. Past forecast errors are used to correct for the next forecast 
in the opposite direction to the error[10]. 

3 Method 

3.1 Method of single exponential smoothing 

Single Exponential Smoothing method is a method that shows weighting decreases 
exponentially with observed values older[11]. Value is later given relatively greater 
weight than the value of observation is longer[12]. This method gives an exponential 
weighted moving average of all values of previous observations. In this method is not 
affected by this trend and the season. The formula is as follows: 

 Ŷt+1 = αYt + (1-α) Ŷt (1) 

Information: 
Ŷt+1 = value forecast for the next period 
Yt = demand for period t 
Ŷt = forecast value for period t 
α = smoothing weighting factor (0 < α < 1) 
In the formula (1), to predict the value of the next period, the necessary demand data 

from previous periods and forecasting the previous period. 

3.2 Method of Holt's 

This method is often referred to Holt's Method[13]. This method is used when the 
demand is influenced trend but is not influenced by the seasons[14]. According 
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Makridakis, Wheelwright and Hyndman This method paved the trend values with dif-
ferent parameters of the parameters used in the original series. To forecast the demand 
in the next period, should be known to forecast the level or the value of new refining 
and estimate trends. Here's the formula to determine the level forecast and estimates of 
the trend: 

 Lt = αYt+ (1-α) (Lt-1+ Tt-1) (2) 

 Tt = β (Lt - Lt-1) + (1-β) Tt-1 (3) 

In the formula (2), the value of smoothing all t need the data requests that all t, the 
value of smoothing the previous period and the value of the previous trend. Having in 
mind the value of smoothing all t, then you can get the value t trend that all formula (3). 
The forecast level and trend estimates have been obtained, then can know the real de-
mand forecasting period in the future with the following formula: 

 Ŷt+p = Lt+pTt (4) 

Information: 
Lt = the estimated level (new smoothing value) 
Yt = demand in period t 
Tt = trend estimate for the period t 
Ŷt+p = the forecast for future periods p 
P = the numbers of periods to forecast future 
α = smoothing weighting factor for the level (0 <α <1) 
β = a weighting factor for the trend smoothing (0 <β <1) 

3.3 MAD (Mean Absolute Deviation) 

MAD is one formula for calculating the forecast error[15]. MAD is the median ab-
solute deviation. Its use is by calculating all the deviation (difference between demand 
and forecasting) and absolutize all negative into a positive value is then divided by the 
amount of data that there is a formula (5). The formula is as follows: 

 MADn = (Sum (t= 1 to n) [A t]) /n (5) 

Information: 
At = absolute deviation for period t = | Et | 
n = amount of data 
To calculate Et, required data is present period is reduced by the present value of the 

forecast period as specified in the formula (6)  

 Et = Yt -Ŷt (6) 

Information: 
Et = forecast error in period t 
Yt = the real value in period t (request) 
Ŷt = forecast value for period t 
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4 Discussion and Analysis 

4.1 Analysis 

The dataset is processed using the application of Olives to predict or forecast time 
series against the re-utilization of inpatient services by using a dataset from 2000 to 
2015, hospital and (1) hospital Makassar. 

4.2 Sample and population 

Population: The population was inpatients more than one day at the General Hospital 
Makassar. 
Sample: The number of samples to be taken using the following formula 

 

Information :  
n = large sample 
N = Large Population (2157 in patients) 
P = The proportion of inpatients = 0.5 
q = 1 – P = 1 – 0,5 = 0,5 
D = The level of accuracy is used 0.1 
Z = Standard deviation is appropriate, it is used in accordance with the degree of 

prosperity 1.96 or 95% 
 

n = 2157. 1, 96² . 0,5. 0,5 
 
0,1² (2157 – 1) + 1,96². 0,5. 0,5 

  
207,158,2800 

n =  
962,556 

 
n = 2152,1686 = 2152 Inpatients 

4.3 Methods of analysis 

Y = B0 + B1X1 + B2X2 + B3X3 + B4X4 + B5X5 + ei 

Where: 
Y  = Interests reuse inpatient services 
X1  = Medical facilities and medicine (Availability) 
X2  =Responsiveness (Responsiveness) 
X3  = Reliability and accuracy (Reliability) 

qpZNd
pqZNn

.².)1²(
²..
+-

=
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X4  = Assurance (Assurance) 
X5  = Concern (Empathy) 
B0  = constants 
B1 – B5 = The regression coefficient X 
ei  = Error term (error factor) 

1. Hospital Makassar 

Table 1.  Hospital 

Alpa = 0,2 Alpa = 0,5 
Mean Absoulute Error (MAE) = 215.300667 126.746436 
Sum Squared Error (SSE) = 9922953.594179 6723962.7198835 
Mean Squared Error (MSE) = 162671.370396 110228.897047 

   
Fig 1. Actual and Predicate Graph 

 
Fig 2. Residual Graph 
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2. Hospital Makassar (1) 

Table 2.  (1) Hospital Makassar 

Alpa = 0,2 Alpa = 0,5 
Mean Absoulute Error (MAE) = 57.188027 26.209626 
Sum Squared Error (SSE) = 513266.581997 267712.070253 
Mean Squared Error (MSE) = 8414.206262 4388.722463 

 

Fig 3. Actual and Predicate Graph 

 
Fig 4. Residual Graph 
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4.4 Discussion 

Table 3.  Comparison of Alpha 0,2 

(2)  (1)  
α = 0,2 α = 0,2 
MAE = 215.300667 MAE = 57.188027 
SSE = 9922953.594179 SSE = 513266.581997 
MSE = 162671.370396 MSE = 8414.206262 

Table 4.  Comparison of alpha 0,5 

(2) (1)  
α = 0,5 α = 0,5 
MAE = 126.746436 MAE = 26.209626 
SSE = 6723962.7198835 SSE = 267712.070253 
MSE = 110228.897047 MSE = 4388.722463 

5 Conclusion 

Based on the results Discussion and Analysis can be concluded that with α = 0.2 at 
(1) hospital MAE 57.188027 better than MAE hospital Makassar, while the SSE (1) 
hospital is better that 513266.581997 and MSEnya also better that is equal to 
8414.206262. for α = 0.5 (1) hospital MAEnya 26.209626 better than MAE hospital for 
SSE 267712.070253 also better than (1) hospital while MSEnya better at 4388.722463. 

6 References                

[1] S. Tsumoto and S. Hirano, “Analytics for hospital management,” ACM Int. Conf. Proceed-
ing Ser., vol. 07-09-Ocob, 2015. 

[2] “5259-33296-2-PB_Jurnal_rumah_sakit.pdf.” 
[3] E. C. Mavratzotis, C. J. Stathi, and S. P. Papanastasiou, “Interactive doctor-patient system 

of the pain relief cabinet,” p. 1, 2008. 
[4] S. Haldar, S. R. Mishra, M. Khelifi, A. H. Pollack, and W. Pratt, “Opportunities and design 

considerations for peer support in a hospital setting,” Conf. Hum. Factors Comput. Syst. - 
Proc., vol. 2017-May, pp. 867–879, 2017. https://doi.org/10.1145/3025453.3026040 

[5] Y. Kurniawan, “Knowledge management model for hospital (a case study approach: Focus 
on knowledge gathering process),” ACM Int. Conf. Proceeding Ser., no. 9, pp. 112–116, 
2017. 

[6] S. R. Mishra et al., “Supporting collaborative health tracking in the hospital: Patients’ per-
spectives,” Conf. Hum. Factors Comput. Syst. - Proc., vol. 2018-April, pp. 1–14, 2018. 

[7] I. Tolstikova, M. Shubinskiy, and B. Nizomutdinov, “Hospital websites as a tool of health 
service,” ACM Int. Conf. Proceeding Ser., vol. 2015-Novem, pp. 170–173, 2015. 
https://doi.org/10.1145/2846012.2846045 

[8] S. Tonjang and N. Thawesaengskulthai, “Patient food delivery error in the hospital: A case 
study in Thailand,” ACM Int. Conf. Proceeding Ser., pp. 151–156, 2019. 

iJES ‒ Vol. 8, No. 3, 2020 57



Short Paper—Comparative Analysis Method Single Exponential Smoothing Method… 

[9] M. M. Ulkhaq et al., “Evaluating hospital service quality: A combination of the AHP and 
TOPSIS,” ACM Int. Conf. Proceeding Ser., pp. 117–124, 2018. 

[10] C. Klangrahad, “Evaluation of Thailand’s regional hospital efficiency: An application of 
data envelopment analysis,” ACM Int. Conf. Proceeding Ser., vol. Part F1312, pp. 104–109, 
2017. 

[11] U. Prediksi, P. Pada, P. Tertentu, K. M. S, and S. P. W, “METODE SINGLE EXPONEN-
TIAL SMOOTHING UNTUK PREDIKSI PENJUALAN PADA PERI-ODE TERTENTU 
(Studi Kasus: PT. Media Cemara Kreasi) 1,” no. 1998, pp. 259–266, 2015. 

[12] L. Service, D. A. N. Service, I. Setyaningsih, P. Teknik, and I. Fakultas, “ISSN: 1963-6590,” 
vol. 9, no. 1, pp. 609–620, 2001. 

[13] S. Supartiningsih, “Kualitas Pelayanan Kepuasan Pasien Rumah Sakit : Ka-sus Pada Pasien 
Rawat Jalan,” vol. 6, no. April, pp. 9–15, 2017. https://doi.org/10.18196/jmmr.6122 

[14] M. Peramalan and D. Waktu, “Metode Pemulusan Winter (Aditif).” 
[15] A. Hartono, ‘Perbanding Metode Single Exponential Smoothing Dan Metode Exponential 

Smoothing Adjusted for Trend (Holt’ s Method) Untuk Meramalkan Penjualan. Studi Kasus: 
Toko Onderdil Mobil ‘Prodi, Purwodadi’. https://doi.org/10.34010/jtk3ti.v5i1.2301 

7 Authors  

Rachmat is from National Informatics Engineering Institute, Indonesia. Email: 
rachmat@polinas.ac.id 

Suhartono is from Makassar Public University, Makassar, Indonesia. Email: suhar-
tono@unm.ac.id 

Article submitted 2020-06-29. Resubmitted 2020-07-24. Final acceptance 2020-07-25. Final version pub-
lished as submitted by the authors. 

58 http://www.i-jes.org


