Updating the SICBL Prescribing Model

Overview
· The current SICBL prescribing model relies on using linear regression to forecast the prescription spend for the remainder of the year. 
· Given the clear relationship between the month of the year and the number of dispensing days to the total prescription spend, it is likely a much more simple and transparent model could be used to forecast the spend which would be easy to understand for all users. 
· This document first considers 4 simple averaging approaches to modelling to estimate the spend in 2018/19 using data from 2013/14 to 2017/18.
· It then compares the best of the simple models with the results obtained using the linear regression model to estimate the spend in 2018/19, 2019/20 and 2020/21 using data from the previous 5 years for each forecast. 
· We find that forecasting by averaging the prescription spend per dispensing day each month and multiplying this by the number of dispensing days in the month provides a good estimate which is comparable to the linear regression model.
· The linear regression model was found to be quite inaccurate at estimating the overall spend in some periods due to issues with the time variable whereby the spend is not necessarily changing linearly with time.
· When quantifying the difference between the models and the true values, the results vary depending on which year is being modelled, but generally speaking there is not a large discrepancy between the simple model and the linear regression model.
· We suggest the simple methodology is adopted going forward as it is much more transparent and results in estimates that are comparable to the linear regression model.
Current Model
1. Currently the SICBL Prescription Forecasting Model relies on linear regression to forecast the spend on prescriptions for the remainder of the year broken down by each month. From this, we generate a cumulative profile allowing SICBLs to consider how their spend looks so far and the potential spend on prescriptions for the remainder of the year.
2. However, the model is potentially over-complicated for its purpose and often generates a relatively low R-squared value as there may no longer be a linear relationship between time and prescribing spend. Hence, the model may benefit from a simpler, stripped back methodology. This will ensure the model is more transparent to its users and can be easily understood by anyone hoping to use the data. 


Historic Data
3. The prescription spend per month divided by the number of dispensing days that month is shown in Figure 1 from 2013/14 to 2020/21.
Figure 1: The prescription spend per month divided by the number of dispensing days in that month













4. There appear to be some similarities each month between years – most noticeably a large peak in the prescription spend in December each year (which is further highlighted by the average across all years shown as a dashed red line). This is most likely a result of patients picking up extra supplies before the Christmas public holidays. 
5. We can see a clear impact of COVID-19 right at the beginning of the pandemic with a sudden increase in prescription spend in March 2019/20 and April 2020/21. This is likely to be a result of many patients collecting prescriptions due to the uncertainty around when they may be able to collect them again (as well as a larger December peak possibly for similar reasons). However, overall, the data has remained relatively consistent with previous years. 
6. Figure 2 shows the timeseries of the prescription spend (blue) and the number of dispensing days (orange) running from 2013/14 until 2020/21. These are shown on different scales as the raw values are not directly comparable. However, we can consider the patterns between the two datasets whereby we see that peaks in the number of dispensing days often coincide with peaks in the prescription spend. 











[bookmark: _Ref94172790]Figure 2: A timeseries showing the prescription spend and the number of dispensing days each month
7. The previous figures highlight that there appears to be a decent overlap between the prescription spend and the number of dispensing days as well as the month of the year meaning some simpler forecasting may be possible based on these parameters. 
Simple Modelling 
8. A much more simple model would involve averaging data from previous years based on a combination of the month and the number of dispensing days. In order to do this, we will consider data from 2013/14 until 2017/18 in order to estimate data from 2018/19. This is done to avoid using any data from the pandemic.
9. The average prescription spend based on the number of dispensing days is shown in Figure 3. As expected, we see the prescription spend increases with the number of dispensing days.











[bookmark: _Ref94174746]Figure 3: Average prescription spend from 2013/14 to 2017/18 based on the number of dispensing days.
10. We have considered 4 different simple ways to forecast the spend in 2018/19 using data from 2013/14 to 2017/18:
a. Month – predict the prescription spend each month based on the average spend of that month 
b. Dispensing Days – predict the prescription spend for each month based on the average from all months with the same number of dispensing days
c. Average month and dispensing days – predict the prescription spend by averaging the previous 2 values
d. Average per dispensing day – predict the prescription spend each month by multiplying the average prescription spend per dispensing day of the specified month by the number of dispensing days
11. For each model we have also found the sum of the squared difference between the true value and the predicted value each month and taken the square root of the sum as proxy for estimating the total difference between the true values and the predicted values. A comparison between the different methods of forecasting is seen in Table 1 and Figure 4. 
12. Relying only on dispensing days alone (shown in yellow) does not account for any seasonality changes (for example, the forecast for December is much too low as it does not consider the large peak observed as patients collect extra prescriptions ahead of the Christmas public holidays which results in a large spend despite the reduced number of dispensing days).  
13. It is important to capture both the supply aspect (dispensing days) and the demand aspect (calendar days) in order to best forecast the overall spend on prescriptions. 


[bookmark: _Ref96587723]Table 1: Different methods of forecasting the monthly spend in 2018/19
	
	Forecast of Monthly Spend (£)

	
	Actual Data
	Forecast (Month)
	Forecast (Dispensing Days)
	Forecast (average of month and dispensing day)
	Forecast (Multiply average per dispensing day by number of dispensing days)

	April
	643,729,503
	629,291,786
	632,149,869
	630,720,828
	618,699,298

	May
	676,106,275
	644,114,291
	636,885,057
	640,499,674
	655,480,406

	June
	667,185,784
	650,808,141
	672,856,378
	661,832,259
	661,009,916

	July
	660,278,394
	670,239,566
	672,856,378
	671,547,972
	654,584,857

	August
	680,588,999
	650,853,386
	687,856,378
	669,354,882
	661,250,550

	September
	655,658,645
	677,532,417
	651,885,057
	664,708,737
	655,336,939

	October
	720,034,583
	712,028,407
	695,412,426
	703,720,416
	723,598,460

	November
	694,110,101
	664,921,408
	677,856,378
	671,388,893
	675,760,228

	December
	670,658,487
	692,561,902
	637,149,869
	664,855,886
	680,749,664

	January
	688,881,110
	658,558,822
	677,856,378
	668,207,600
	669,654,779

	February
	616,765,638
	610,258,842
	637,149,869
	623,704,355
	604,807,774

	March
	672,818,416
	670,663,237
	677,856,378
	674,259,807
	670,807,936
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[bookmark: _Ref96587733]Figure 4: A comparison of the true data from 2018/19 (black) with all forecasting methods

14. We can see that forecasting by averaging the prescription spend per dispensing day each month and multiplying this by the number of dispensing days that month produces the best results out of the simpler methods. This methodology is further highlighted in Table 2 where we forecast the prescription spend in 2021/22 from the beginning of the year (i.e. we average from 2016/17 to 2020/21 without using any data from 2021/22). It should be noted that the average prescription spend corrects for any policy impacts[footnoteRef:2] and hence this is added/removed again to give the final forecast. [2:  The community pharmacy sector receive money as retained buying margin, i.e. the profit pharmacies can earn on dispensing drugs through cost-effective purchasing. The margin element is a target that DHSC aim to deliver by adjusting the reimbursement price of drugs and the delivery of margin to pharmacy is carefully monitored by DHSC. Averaging results may be very noisy without correcting for policy impacts as they may have occurred in any month of the year.] 

[bookmark: _Ref97549954]Table 2: The methodology used in the simple model to forecast the spend in 2021/22
	Month
	Average prescription spend per dispensing day
	
	Number of dispensing days
	
	Policy/local adjustment
	
	Forecast prescription spend (adjusted)

	
	2016/17 to 2020/21
	
	2021/22
	
	2021/22
	
	2021/22

	 
	£
	
	days
	
	£
	
	£

	April
	28,901,069
	x
	24
	
	+       7,766,667 
	 = 
	        701,392,328 

	May
	29,017,299
	x
	24
	
	+       7,766,667 
	 = 
	        704,181,837 

	June
	27,901,760
	x
	26
	
	+       7,766,667 
	 = 
	        733,212,426 

	July
	27,333,786
	x
	27
	
	-        8,533,333 
	 = 
	        729,478,885 

	August
	27,609,775
	x
	25
	
	-        8,533,333 
	 = 
	        681,711,043 

	September
	28,406,993
	x
	26
	
	-        8,533,333 
	 = 
	        730,048,492 

	October
	28,659,849
	x
	26
	
	-      17,466,667 
	 = 
	        727,689,398 

	November
	28,550,630
	x
	26
	
	-      17,466,667 
	 = 
	        724,849,701 

	December
	30,459,408
	x
	24
	
	-      17,466,667 
	 = 
	        713,559,130 

	January
	28,246,846
	x
	24
	
	-      33,900,000 
	 = 
	        644,024,307 

	February
	27,387,037
	x
	24
	
	-      33,900,000 
	 = 
	        623,388,890 

	March
	28,319,183
	x
	27
	
	-      33,900,000 
	 = 
	        730,717,933 

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	Total
	 
	8,444,254,369



15. We will consider this simple model going forward and compare with the results produced by the linear regression model. 
16. Figure 5 shows a comparison of the simple model with the old linear regression model at predicting the prescription spend in 2018/19, 2019/20 and 2020/21 using data from the previous 5 years. 
17. Both models do a reasonable job of estimating the spend in all 3 years (though large discrepancies are seen for March 2019/20 and April and December 2020/21 which were the months with the largest differences during the pandemic compared with previous years). The linear regression model appears to have overestimated the spend by quite a large amount in 2018/19. As mentioned, this is likely to be caused by issues with the time variable whereby there has not been a linear relationship between time and spend. However, the pattern of the spend still remains a reasonable estimate. 
18. In order to consider the precision of the model, for each forecast year, we have compared the monthly spend with the minimum/maximum spend of that month over the previous 5 years’ worth of data. The results are shown in Table 3 where we see a range of -3.7% below the minimum to 2.5% above the maximum for the simple model, and 4.0% above the maximum and no months below the minimum for the linear regression model. 
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Figure 5: A comparison of the simple model with the old linear regression model at predicting the prescription spend in 2018/19, 2019/20 and 2020/21 using data from the previous 5 years.


[bookmark: _Ref97714210]Table 3: The greatest percentage difference between the forecast spend in each financial year and the minimum/maximum spend for any given month over the previous 5 years for the simple model (top) and linear regression model (bottom)
	Simple Model

	
	2018/19
	2019/20
	2020/21

	Largest % below minimum for any given month
	-3.7%
	None below minimum
	None below minimum

	Largest % above maximum for any given month
	None above maximum
	2.2%
	2.5%

	

	
	Largest % below minimum
	-3.7%

	
	Largest % above maximum
	2.5%

	Linear Regression model

	
	2018/19
	2019/20
	2020/21

	Largest % below minimum for any given month
	None below minimum
	None below minimum
	None below minimum

	Largest % above maximum for any given month
	4.0%
	1.6%
	2.8%

	

	
	Largest % below minimum
	None below minimum

	
	Largest % above maximum
	4.0%



19. Generally speaking, the model is used to estimate the proportion of spend in each month. Table 4 and Table 5 show the proportion of spend and cumulative proportion of spend each month respectively for the true values compared with the simple and linear regression models for 2018/19, 2019/20 and 2020/21.
20. In order to determine how well the models are estimating the proportions of spend, we have calculated the sum of the absolute difference between each model and the true value for each year (a lower value represents better agreement between the model and the true value). 
21. The sum of the absolute difference varies year-on year. The linear regression model better estimates the proportions in 2018/19, the simple model better estimates the proportions in 2019/20, and there is very little difference in 2020/21.



22. 
[bookmark: _Ref97550054]Table 4: A comparison of the percentage spend each month (as a proportion of total yearly spend) between the true values to the simple model and the linear regression model
	[bookmark: _Ref96592554] 
	2018/19
	2019/20
	2020/21

	
	True Value
	Simple Model
	Linear Regression Model
	True Value
	Simple Model
	Linear Regression Model
	True Value
	Simple Model
	Linear Regression Model

	April
	8.00%
	7.80%
	8.07%
	7.71%
	7.78%
	7.98%
	8.34%
	7.82%
	7.91%

	May
	8.40%
	8.26%
	8.40%
	8.28%
	8.20%
	8.37%
	7.82%
	7.93%
	8.08%

	June
	8.29%
	8.33%
	8.24%
	7.79%
	7.96%
	8.09%
	8.23%
	8.49%
	8.43%

	July
	8.21%
	8.25%
	8.34%
	8.08%
	8.50%
	8.49%
	8.50%
	8.64%
	8.55%

	August
	8.46%
	8.34%
	8.30%
	8.55%
	8.29%
	8.33%
	7.69%
	8.07%
	8.09%

	September
	8.15%
	8.26%
	8.35%
	8.29%
	8.17%
	8.33%
	8.64%
	8.58%
	8.54%

	October
	8.95%
	9.12%
	9.01%
	8.96%
	8.98%
	9.06%
	8.91%
	8.89%
	8.90%

	November
	8.63%
	8.52%
	8.57%
	8.36%
	8.60%
	8.55%
	8.33%
	8.21%
	8.39%

	December
	8.33%
	8.58%
	8.23%
	8.40%
	8.56%
	8.21%
	8.80%
	8.47%
	8.22%

	January
	8.56%
	8.44%
	8.35%
	8.49%
	8.47%
	8.32%
	8.29%
	8.21%
	8.22%

	February
	7.66%
	7.63%
	7.69%
	7.77%
	8.00%
	7.88%
	7.76%
	7.68%
	7.77%

	March
	8.36%
	8.46%
	8.46%
	9.34%
	8.49%
	8.38%
	8.69%
	9.02%
	8.90%

	
	
	
	 
	 
	
	 
	
	
	 

	Sum of absolute difference each month
	 
	1.4%
	1.2%
	
	2.6%
	3.1%
	
	2.4%
	2.4%



[bookmark: _Ref96609982]Table 5: A comparison of the cumulative percentage spend each month (as a proportion of total yearly spend) between the true values to the simple model and the linear regression model
	 
	2018/19
	2019/20
	2020/21

	
	True Value
	Simple Model
	Linear Regression Model
	True Value
	Simple Model
	Linear Regression Model
	True Value
	Simple Model
	Linear Regression Model

	April
	8.00%
	7.80%
	8.07%
	7.71%
	7.78%
	7.98%
	8.34%
	7.82%
	7.91%

	May
	16.40%
	16.06%
	16.46%
	15.98%
	15.98%
	16.35%
	16.17%
	15.75%
	15.99%

	June
	24.69%
	24.40%
	24.70%
	23.77%
	23.94%
	24.45%
	24.39%
	24.24%
	24.42%

	July
	32.90%
	32.65%
	33.04%
	31.85%
	32.44%
	32.94%
	32.90%
	32.88%
	32.97%

	August
	41.36%
	40.99%
	41.34%
	40.40%
	40.72%
	41.27%
	40.59%
	40.94%
	41.06%

	September
	49.50%
	49.25%
	49.70%
	48.69%
	48.90%
	49.60%
	49.23%
	49.52%
	49.60%

	October
	58.45%
	58.37%
	58.71%
	57.65%
	57.88%
	58.66%
	58.14%
	58.41%
	58.51%

	November
	67.08%
	66.89%
	67.27%
	66.01%
	66.47%
	67.21%
	66.47%
	66.62%
	66.90%

	December
	75.41%
	75.47%
	75.51%
	74.41%
	75.03%
	75.42%
	75.27%
	75.08%
	75.12%

	January
	83.97%
	83.92%
	83.85%
	82.90%
	83.50%
	83.74%
	83.56%
	83.30%
	83.34%

	February
	91.64%
	91.54%
	91.54%
	90.66%
	91.51%
	91.62%
	91.31%
	90.98%
	91.10%

	March
	100.00%
	100.00%
	100.00%
	100.00%
	100.00%
	100.00%
	100.00%
	100.00%
	100.00%

	
	
	
	 
	 
	
	 
	
	
	 

	Sum of absolute difference each month
	 
	2.2%
	1.2%
	
	4.1%
	9.2%
	
	3.0%
	2.9%


[bookmark: _Ref96593016]
23. One final comparison between the models is shown in Table 6 where we have calculated the ratio of the cumulative spend at each month between the actual spend and the forecast spend for each model. A ratio of 100% would imply the cumulative proportion of spend up until that month was equal between the actual spend and forecast spend. For each month, we have found the deviation from 100% and summed this across all months to determine how well the model determines cumulative spend throughout the year. As with the previous comparisons we see the simple model performing better in 2019/20, the linear regression model performing better in 2018/19, and relatively similar results in 2020/21 (though a slightly better performance by the linear regression model).


	 
	2018/19
	2019/20
	2020/21

	
	Simple Model
	Linear Regression Model
	Simple Model
	Linear Regression Model
	Simple Model
	Linear Regression Model

	
	Ratio of cumulative proportions between actual and forecast
	Deviation from 100% (i.e. deviation from if cumulative proportions were equal)
	Ratio of cumulative proportions between actual and forecast
	Deviation from 100% (i.e. deviation from if cumulative proportions were equal)
	Ratio of cumulative proportions between actual and forecast
	Deviation from 100% (i.e. deviation from if cumulative proportions were equal)
	Ratio of cumulative proportions between actual and forecast
	Deviation from 100% (i.e. deviation from if cumulative proportions were equal)
	Ratio of cumulative proportions between actual and forecast
	Deviation from 100% (i.e. deviation from if cumulative proportions were equal)
	Ratio of cumulative proportions between actual and forecast
	Deviation from 100% (i.e. deviation from if cumulative proportions were equal)

	April
	102.6%
	2.6%
	99.2%
	0.8%
	99.1%
	0.9%
	96.6%
	3.4%
	106.7%
	6.7%
	105.4%
	5.4%

	May
	102.1%
	2.1%
	99.6%
	0.4%
	100.0%
	0.0%
	97.7%
	2.3%
	102.6%
	2.6%
	101.1%
	1.1%

	June
	101.2%
	1.2%
	100.0%
	0.0%
	99.3%
	0.7%
	97.2%
	2.8%
	100.6%
	0.6%
	99.9%
	0.1%

	July
	100.8%
	0.8%
	99.6%
	0.4%
	98.2%
	1.8%
	96.7%
	3.3%
	100.1%
	0.1%
	99.8%
	0.2%

	August
	100.9%
	0.9%
	100.0%
	0.0%
	99.2%
	0.8%
	97.9%
	2.1%
	99.1%
	0.9%
	98.9%
	1.1%

	September
	100.5%
	0.5%
	99.6%
	0.4%
	99.6%
	0.4%
	98.2%
	1.8%
	99.4%
	0.6%
	99.2%
	0.8%

	October
	100.1%
	0.1%
	99.6%
	0.4%
	99.6%
	0.4%
	98.3%
	1.7%
	99.5%
	0.5%
	99.4%
	0.6%

	November
	100.3%
	0.3%
	99.7%
	0.3%
	99.3%
	0.7%
	98.2%
	1.8%
	99.8%
	0.2%
	99.4%
	0.6%

	December
	99.9%
	0.1%
	99.9%
	0.1%
	99.2%
	0.8%
	98.7%
	1.3%
	100.2%
	0.2%
	100.2%
	0.2%

	January
	100.1%
	0.1%
	100.1%
	0.1%
	99.3%
	0.7%
	99.0%
	1.0%
	100.3%
	0.3%
	100.3%
	0.3%

	February
	100.1%
	0.1%
	100.1%
	0.1%
	99.1%
	0.9%
	99.0%
	1.0%
	100.4%
	0.4%
	100.2%
	0.2%

	March
	100.0%
	0.0%
	100.0%
	0.0%
	100.0%
	0.0%
	100.0%
	0.0%
	100.0%
	0.0%
	100.0%
	0.0%

	
	
	
	 
	
	 
	
	 
	
	
	
	 
	

	Sum of deviation from 100%
	
	8.7%
	
	3.1%
	
	8.2%
	
	22.6%
	
	13.1%
	
	10.8%


[bookmark: _Ref97793808]Table 6: The deviation of the cumulative proportions between the actual spend and the forecast spend for each year and each model






24. 
25. In Table 7 we see the average deviation from 100% of the ratio between the forecast spend and the actual spend across all 3 years. This highlights the inaccuracy of both models at the beginning of the financial year. Slight improvements are seen from June onwards, with larger improvements from around September.
	[bookmark: _Ref97794392]
	Average deviation from 100%

	
	Simple Model
	Linear Regression Model

	April
	3.4%
	3.2%

	May
	1.6%
	1.2%

	June
	0.8%
	1.0%

	July
	0.9%
	1.3%

	August
	0.8%
	1.1%

	September
	0.5%
	1.0%

	October
	0.3%
	0.9%

	November
	0.4%
	0.9%

	December
	0.4%
	0.6%

	January
	0.4%
	0.5%

	February
	0.5%
	0.5%

	March
	0.0%
	0.0%


[bookmark: _Ref97795045]Table 7: The average deviation from 100% of the ratio between the forecast and actual monthly spend for each month across the 3 years











Caveats
26. There are several caveats to this model which should be considered when interpreting these results (though most would have also been the case for the linear regression model).
27. Forecasts are done based on the previous 5 years’ worth of data and hence the forecasts themselves will not change within a financial year (i.e. the forecasts are fixed at the beginning of a financial year). However, as more data becomes available, the forecasted data is replaced with real data, meaning the overall proportions of spend will change throughout the year.
28. The proportion of spend is less accurate at the beginning of the financial year (as seen in Table 7) and hence the outputs of the model should be used with caution for the first few months of any financial year. 
29. The calculations done in this document rely on using National level data. However, there is likely to be a greater forecasting error when using smaller populations (e.g. when reducing the data down to SICBL level). 
30. This is a simple model and does not include any risk monitoring when forecasting the prescription spend. In other words, this model should not be relied upon to account for changes including demographic changes; changes in morbidity; the emergence of new substitute or complementary technology; changes in prices; local or international market or supply chain conditions; wider national or international policy changes; local, national or global events or circumstances that interrupt business as usual; new trends that are not represented in the source data. 
31. Data are averaged over the previous 5 years and hence the total spend estimates may be an underestimate if growth in spend has occurred over the last 5 years. This is unlikely to impact the initial proportions of spend (as it would affect all months equally) but may have an effect as estimates are replaced by real data.
32. This model is likely to be impacted by the effects of the COVID-19 pandemic on prescription spend data. However, the spend only shows a noticeable difference in March and April 2020 meaning averages are unlikely to be dramatically changed by the effects of the pandemic.  
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Prescription Spend vs Dispensing Days

Presciption Spend 	April	May	June	July	August	September	October	November	December	January	February	March	April	May	June	July	August	September	October	November	December	January	February	March	April	May	June	July	August	September	October	November	December	January	February	March	April	May	June	July	August	September	October	November	December	January	February	March	April	May	June	July	August	September	October	November	December	January	February	March	April	May	June	July	August	September	October	November	December	January	February	March	April	May	June	July	August	September	October	November	December	January	February	March	April	May	June	July	August	September	October	November	December	January	February	March	2013/14	2014/15	2015/16	2016/17	2017/18	2018/19	2019/20	2020/21	647715464	663553096	619144285	678803021	645483900	637249905	700106312	656079568	673404685	671854336	605775073	652683789	635025160	665062434	646077612	691932117	633785291	677589081	739948034	653850363	726249625	682510326	631246012	699753615	680498972	669914316	706392943	732650562	655860224	714765915	744314096	701002143	766294619	669723980	666383442	699815298	709192906	679019520	699891732	685730562	684801474	710969485	702827237	714520601	723280058	675270669	630589048	725466172	632026430	701022087	728534132	708081566	690336042	703087701	732279687	708487698	682913856	687768131	611633966	669930644	643729503	676106275	667185784	660278394	680588999	655658645	720034583	694110101	670658487	688881110	616765638	672818416	653213794	701382742	660230034	684977909	724721905	702403974	759243131	708834774	711634731	719739703	658182815	791291658	734019498	688525672	723897914	748296870	676867632	759906815	784077994	733337818	773886385	729626495	682380296	764304285	Dispensing days	April	May	June	July	August	September	October	November	December	January	February	March	April	May	June	July	August	September	October	November	December	January	February	March	April	May	June	July	August	September	October	November	December	January	February	March	April	May	June	July	August	September	October	November	December	January	February	March	April	May	June	July	August	September	October	November	December	January	February	March	April	May	June	July	August	September	October	November	December	January	February	March	April	May	June	July	August	September	October	November	December	January	February	March	April	May	June	July	August	September	October	November	December	January	February	March	2013/14	2014/15	2015/16	2016/17	2017/18	2018/19	2019/20	2020/21	25	25	25	27	26	25	27	26	24	26	24	26	24	25	25	27	25	26	27	25	25	26	24	26	24	24	26	27	25	26	27	25	24	25	25	25	26	24	26	26	26	26	26	26	25	25	24	27	23	25	26	26	26	26	26	26	24	26	24	26	24	25	26	26	26	25	27	26	24	26	24	26	24	25	25	27	26	25	27	26	24	26	25	26	24	24	26	27	25	26	27	25	24	25	24	27	
Prescription Spend


Dispensing Days




Average Spend on Prescriptions

23	24	25	26	27	632026430	660574111.5454545	669708586.82352936	693481377.95833337	716174330.57142854	Number of Dispensing Days




Predicting 2018/19

Actual Data	April	May	June	July	August	September	October	November	December	January	February	March	643729503	676106275	667185784	660278394	680588999	655658645	720034583	694110101	670658487	688881110	616765638	672818416	Forecast (average of month and dispensing day)	630720827.76060605	640499674.00588238	661832259.3791666	671547971.7791667	669354882.07916665	664708737.40588236	703720416.17142844	671388892.94583333	664855885.5272727	668207599.8458333	623704355.32727265	674259807.44583333	Forecast Value (Month)	629291786.39999998	644114290.60000002	650808140.79999995	670239565.60000002	650853386.20000005	677532417.39999998	712028406.5333333	664921407.93333328	692561901.93333328	658558821.73333335	610258841.5333333	670663236.93333328	Forecast Value (Dispensing Days)	632149869.12121212	636885057.41176474	672856377.95833337	672856377.95833337	687856377.95833337	651885057.41176474	695412425.8095237	677856377.95833337	637149869.12121212	677856377.95833337	637149869.12121212	677856377.95833337	Forecast (Multiply average per dispensing day by number of dispensing days)	618699297.97361875	655480405.9000001	661009915.97600007	654584856.71111119	661250550.32000005	655336939.07692313	723598459.79487181	675760227.98133326	680749664.46933341	669654778.9253335	604807773.99733329	670807935.82103705	Linear Regression Model	692151565.687361	720361593.3399049	706634857.85631073	715954138.55323029	712315577.15939116	716723031.94606578	773143087.25115347	734933059.59860969	706470846.38428056	716294498.20477057	659874442.89968288	725613778.90169013	



Prescription Spend (2019/20)

Actual Data	April	May	June	July	August	September	October	November	December	January	February	March	653213794	701382742	660230034	684977909	724721905	702403974	759243131	708834774	711634731	719739703	658182815	791291658	Simple Model	646483829.48561859	681391041.70000005	661524097.59230757	706473798.06153846	688671570.12	679418687.07692301	746650780.6615386	714433001.24800003	711267091.53600001	704126800.39199984	665158910.0666666	705901527.88770378	Linear Regression Model	666133358.28901494	699006482.0382601	675705187.35132313	708829622.28810143	695616757.47624373	695365446.28871047	756451434.84981322	713578311.10056818	685114135.1011771	694937275.35101855	657403892.66438603	699597534.2884059	Forecast (average of month and dispensing day)	Forecast Value (Month)	Forecast Value (Dispensing Days)	


Prescription Spend (2018/19)

Actual Data	April	May	June	July	August	September	October	November	December	January	February	March	643729503	676106275	667185784	660278394	680588999	655658645	720034583	694110101	670658487	688881110	616765638	672818416	Simple Model	618699297.97361875	655480405.9000001	661009915.97600007	654584856.71111119	661250550.32000005	655336939.07692313	723598459.79487181	675760227.98133326	680749664.46933341	669654778.9253335	604807773.99733329	670807935.82103705	Linear Regression Model	692151565.687361	720361593.3399049	706634857.85631073	715954138.55323029	712315577.15939116	716723031.94606578	773143087.25115347	734933059.59860969	706470846.38428056	716294498.20477057	659874442.89968288	725613778.90169013	Forecast (average of month and dispensing day)	630720827.76060605	640499674.00588238	661832259.3791666	671547971.7791667	669354882.07916665	664708737.40588236	703720416.17142844	671388892.94583333	664855885.5272727	668207599.8458333	623704355.32727265	674259807.44583333	Forecast Value (Month)	629291786.39999998	644114290.60000002	650808140.79999995	670239565.60000002	650853386.20000005	677532417.39999998	712028406.5333333	664921407.93333328	692561901.93333328	658558821.73333335	610258841.5333333	670663236.93333328	Forecast Value (Dispensing Days)	632149869.12121212	636885057.41176474	672856377.95833337	672856377.95833337	687856377.95833337	651885057.41176474	695412425.8095237	677856377.95833337	637149869.12121212	677856377.95833337	637149869.12121212	677856377.95833337	


Prescription Spend (20/21)

Actual Data	April	May	June	July	August	September	October	November	December	January	February	March	734019498	688525672	723897914	748296870	676867632	759906815	784077994	733337818	773886385	729626495	682380296	764304285	Forecast (Multiply average per dispensing day by number of dispensing days)	668521556.28561878	678292899.16799998	725544765.27199984	738482956.46153855	689642894.80000007	733153644.95200002	760143133.39487183	701578603.08717942	723787443.06933343	702350649.80000007	656798451.74399996	771317180.19876933	Linear Regression Model	681349466.04158735	695710310.0680697	726111895.18867826	736206161.75339615	696869836.58865047	735685791.20633304	766735079.15734899	722611805.98377585	707730591.41023052	707743732.60630536	668927777.98862278	766227849.80636072	Forecast (average of month and dispensing day)	Forecast Value (Month)	Forecast Value (Dispensing Days)	
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