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Cultivating talents for actual needs: 
Forecasting numbers of patients as reference for 
medical profession enrollment 



Client & Stakeholders Humanistic implication

Challenge Opportunity

● Over-forecast: Resource-wasted, 
                        Suppress other division.

● Under-forecast: Work over-loaded.

● Many other factors should be considered. ● More precise and data-driven forecasting
● Insightful information for decision making

Every year, Ministry of Health and Welfare decides the capacity of medical 
students to ensure each division includes enough doctors in the future. 

➢ Provide a meaningful reference to better distribute medical students capacity of 
5 specific divisions (GM, GS, PED, OB, and ER) to improve medical quality. 

● Patients ● Doctors
● Medical schools ● Hospitals

● Dept. of Medical Affairs (MHW)

Business Goal



● Yt=1 denotes the number of 
patient visits in 1998

● Ft the forecasted number of 
patient visits for year t

● k = 1, 2, ...4 
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Forecasting Goal Roll-forward 
evaluation

Forecast the future number of 
patients visits in 5 divisions.

In 2016, MHW has to decide the capacity 
for year 2017. However, data is only 
available up to 2014.
=> We focus on 3 year ahead forecast



Source: Statistics Department of Ministry of Health and Welfare 
http://www.mohw.gov.tw/CHT/DOS/Statistic.aspx?f_list_no=312&fod_list_no=1604

Measurable: number of patients being treated for each disease each year 
(including clinic, hospitalization and emergency).

Time period: 1998-2014
Number of dataset: 17
Number of division: 5

Data description

External Data: Birth rate, death rate, population, 
proportion of aged population, annual average 
expenditure each person, expenditure on 
disease prevention. 



Methods

Naive Regression

Moving Average

We applied the following methods separately to 5 series, and chose the best 
ones according to performance in validation periods.
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STEP 1: Calculate 1- 4 year ahead/ overall MAPE and RMSE for each method.

STEP 2: Create ensemble using the best methods, and calculate MAPE/ RMSE.

STEP 3: Select the best method for each series based on model performance.

Evaluation

STEP 1
Calculate 1- 4 year 
ahead/ overall MAPE and 
RMSE for each method.

STEP 2
Create ensemble using 
the best methods, and 
calculate MAPE/ RMSE.

STEP 3
Select the best method 
for each series based on 
model performance.

3-year-ahead performance 
is our focus!

Sometimes naive is hard 
to beat!



GM - Holt’s (AAN) GS - Ensemble OB - Naive

Results
Upper: Time plot of actual and forecasted value
Lower: Time plot of residual



Results
ER - Holt’s (ANN) PED - Holt’s (AAN)ER - Ensemble

Performs better in 3 year 
ahead evaluationPerforms better overall

Upper: Time plot of actual and forecasted value
Lower: Time plot of residual



Results Forecasted value and percentage increase 
(relative to 2014) are listed in the below table.



Recommandation 

1. Number of visits to General Surgery and Pediatrics are 
expected to increase significantly. MHW should consider 
allocating more doctors in these two divisions in the future.

2. Carefully investigate into the reasons behind the visits 
change is also needed to develop more comprehensive 
medical policies.

3. Forecast uncertainty of ER visits (ca. 10%) is higher than 
other series. We suggest MHW consider upper bound rather 
than lower bound to avoid doctor shortage.

4. We suggest MHW provide area and month specific data to 
help better allocate capacity.



Better Medical Quality
Makes Doctors and Patients Happy!


