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Predictive analysis of the Number of Cataract Surgeries

HJi—Yun Jeong*, Jae—Yeon Jeong*, Hae—Jong Lee |
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Purposes: This study aims to investigate the number of cataract surgeries and predict future trends using 13—year

data.

Methodology: Trends investigation and comparison of prediction methods was conducted to determine better
prediction model using Major Surgery Statistics from Korean Statistical Information Service in 2006—2018.
ARIMA(Auto Regressive Integrated Moving Average) was selected and prediction was conducted using R

program.,

Findings: As a results, the number of surgeries will continue to increase. The trends was predicted to increase
during January—April, and it declined over time and was the lowest in August.

Pratical Implications: Therefore, it is necessary that management will be needed by continuously investigating and
predicting the demand and trend for surgery to prepare an alternative to the increase.
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Figure 1. BHLY%} &4 AIA|Y 224Z(2006-2018)
(Time series plot diagram of number of cataract surgery(2006-2018))
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(Decompose time series data)
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1) Holt—Winters exponential smoothing(&=X|4
TEHH)

FAIeE A Este] nlE dlSske Al
FEHS ARSI A% Aat ASA]= HlolE e} tiA|
Ao EE(Sum of Squared Error)E Z|
AR = HEPoR dﬂz‘-ﬁ]- o, ¢ (level)=0,0429, g
(trend)=0.1789, ¥ (seasonal)=0.3320°]it} dlol¥
£ A5sl= b Tk 522 = RMSE= 3551.26,
MAPE=8.1155, MASE=0. 7205°] 31t}

2)ARIMA(Auto Regressive Integrated Moving
Average) model

AT A PYA TR ABslel BAske
Box®} Jenking(1976) HElS- ARg3le] A5 Ax} o
olE]9] AAAT A mia=Aol TAE AH HE
Ao ARIMA(2,1,1) 23S Adalglty, nyS A9

THAIC=2754.36). ETéré
Nweton algorithm)

o] Z|AAp5H O] HIAFEA l% Hoksto] A= SleH11],
tolElE di&sts dl WSk AlS5eA= RMSE=
2970.82, MAPE=6,7859, MASE=0,6069°]2/t}.

Table 1. A Z2% HI7IX| & H|WL
(Comparison performance measures)

Holt—Winters model ARIMA model

RMSE 3551.26 2970.82
MAPE 8.1155 6.7859
MASE 0.7205 0.6069

RMSE= Root Mean Squared Error
MAPE= Mean Absolute Percentage
MASE= Mean Absolute Scaled Error
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Figure 3. Holt-Winter o & ™St
(Holt-Winter filtering)
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Figure 4. ARIMA model& 0|25t o=
(Prediction from ARIMA model)
Table 2. ARIMA model& ©| &3t o|£(2019-2021)
(Prediction using ARIMA model(2019-2021))
2019 2020 2021
Jan 55,153.82 58,258.12 62,921.23
Feb 52,068.61 53,117.53 50,413.27
Mar 60,447.84 63,654.96 65,823.65
Apr 52,372.74 55,294.39 59,158.45
May 49,593.89 52,327.39 55,530.66
Jun 45,770.42 47,169.80 49,687.97
Jul 38,606.62 40,730.17 43,703.36
Aug 35,611.85 39,597.54 39,000.61
Sep 42,356.64 44,108.62 42,888.47
Oct 50,956.58 51,880.13 60,375.58
Nov 52,931.20 56,147.73 58,465.06
Dec 53,385.37 54,508.81 58,506.08
Mean 49,104.63 51,399.60 53,872.87
Total 589,255.58 616,795.20 646,474.40
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