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Background

About me:
• Statistician at Sky, ICNARC, UCL and Defra 
• Have previously worked with web statistics, medical statistics using Stata
• Now agricultural statistics and learning R

Data Science Accelerator:
• Run by Government Digital Service, open to anyone across the public sector 

with a project that requires data science capabilities
• One day per week for 12 weeks at a local hub with a dedicated mentor
• New cohort every quarter



Background

June Survey of Agriculture & Horticulture - Farm Surveys Team - Defra

• Has run annually since 1866

• Legal obligation to complete it under Agricultural Statistics Act 1979

• Collects data on land, crops, livestock and labour ~100 variables

• Sample size of ~30,000 holdings (~15,000 responses)

• Population size of ~105,000 holdings

• 90,000 holdings with no response data
• Need data for all holdings in England      imputation



Ratio Imputation (e.g. hectares of wheat)
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• Holdings are split into six strata 
based on farm type/size

• Separate ratios are calculated for 
each strata, for each variable

• New holdings are dealt with 
separately as they don’t have any 
base data



Current process

For each of the ~100 variables:

1. Run Genstat code to calculate the ratios
2. Copy & paste the results into Word docs called proving sheets
3. Manually inspect results for outliers or small strata
4. Edit Genstat code to remove outliers or combine strata

5. Re-do steps 1-4 until no more changes are needed
6. Manually log the removed outliers and the combined strata into an Excel spreadsheet

7. Run Genstat code to apply the finalised ratios and output the final imputed dataset
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Task

For each of the ~100 variables:

1. Run Genstat code to calculate the ratios
2. Copy & paste the results into Word docs called proving sheets
3. Manually inspect results for outliers or small strata
4. Edit Genstat code to remove outliers or combine strata

5. Re-do steps 1-4 until no more changes are needed
6. Manually log the removed outliers and the combined strata into an Excel spreadsheet

7. Run Genstat code to apply the finalised ratios and output the final imputed dataset



Code

1_SetUp.R
• Loads all the datasets

• Runs basic checks on the data 

• Re-organises the datasets ready for analysis

2_Run.R
• Calls the following two pieces of code

₋ 2a_Functions.R

₋ 2b_ProvingSheet.Rmd

• Uses these to run the imputation one variable at a time in a loop and creates a proving sheet for each 
variable, a summary excel spreadsheet and the final imputed dataset





Challenges

1. Re-creating the statistical methods that were used by GenStat.
• Standard error and % influence

2. De-bugging over all ~100 variables
• E.g. code runs fine for variables 1-50 but throws an error on variable 51….

3. Changing my plan as I went on



Still to do

• Test different methods of outlier removal

• Imputation model for new holdings

• Use this new method for the June Survey 2018!



Data Science Accelerator

+ Dedicated time away from my day-to-day job

+ Fresh pair of eyes and an objective opinion

+ Coding help if I needed it

–Lack of specialist statistical knowledge

–Only 3 accelerants in the Sheffield hub
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Any questions?


