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Background

About me:
e 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
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e Sample size of ~30,000 holdings (~15,000 responses)
* Population size of ~105,000 holdings 1
<

* 90,000 holdings with no response data
* Need data for all holdings in England = imputation
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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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Yu.;ﬁ.' e : 0.4192 (wzz d:::::“b&s.d 2z3) km“m: analysis o‘hltl?e.’nllbsap .sa'
Deff ratio analysis: (ot calculated due to missing X) mele = i e e Wi =
" N < Nu=b of observati Sampling Matched data
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95% confidence limits for total are 113217 vo 127991

95% confidence limics for total are 113408 to 127713

Estimates in strata with ratio=* are based on simple raising
The ratio shown in the total row is the combined ratio

10 points with highest influence

Estimates in strata with ratic=* are based on simple raising
The ratio shown in the total row is the d ratio

Totals and means include restricted (excluded) data

10 points with highest influence

Percentage influence is calculated as the percentage change
in the grand total when each =ampled cbzervation is cmivted.

Changes made to A
¢ Removed CPI bom strata 6 as a higher influential figure and outstanding point on
graph, this increased the total from 120,561 to 120,904, it also improved strata 6 %[se from 4.5
to42




A B
1 |question desc
2 al wheat
3 a2 winter barley
4 a3 spring barley
5 a4 oats
6 |r5 mixed com
7 (a6 rye
8 a7 triticale
9 r0 early potatoes
10 ja11 maincrop potatoes
11 a12 sugar beet
12 a14 Iegumlnous forage crops
13 a18 other crops for stockfeeding
14 a19 root crops, brassicas and fodder beet
15 1220 Borage
16/a21 [field beans.
17 [a22 peas for harvesting dry
18 [r231 maize - grain
19 a232 maize - fodder
20 r233 maize - AD
21 a24 winter osr
22 a25 spring osr
23/a27 |linseed
24 331 all other crops
25 |a32 bare fallow/ land withdrawn from agric. production
26 a33 short rotation coppice
27/34  |miscanthus
28 335 crops for aromatic or medicinal use
29 b5 vining peas for processing
30 other peas and beans
31b15  |Culinary plants
32 all other veg (inc b6 and b7)
33 13 lorchards (combined in 2011)
34 strawberries
35t6 raspberries
36 (17 blackcurrants
37 t10 wine grapes |
38 [t11 other small fruit (inc. gooseberries & blackberries)
39 (ub christmas trees
40 u8 perennial herbaceous plants
41 d10 other hardy nursery stock
42 [d13 bulbs and flowers grown in the open
43 f1 glasshouse area used for veg & fruit
44 2 glasshouse area used for flowers & foliage
45 7 glasshouse notin use on census day
46 f11 mushroom sheds
47 91 grass under 5 yrs old
48 g2 grass over 5 yrs old
49 |s5 rough grazing
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1647652 1.0 xal a 0 0S04al 0 307985 0 0
350,836 1.0 xa2 a 0 0S04a2 0/ 149024 0 0
1.0 xa3 a 0 0S04a3 0 134983 0 0
a 0 0S04a4 0 6275 0 0
T 0 0S04r5 0 24084 0 0
ia 0 050436 0 2617 0 0lp
a 0 05S04a7 0 1239.01 0 0p
T 0 0S04r10 0 1961.24 0 0p
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a 0 05S04a21 0/ 5627.12 0 0p
9,150 a 0 0 S04a22 0 19627 0 0p
7,759 T 0 0504231 0 745984 0 0p
117,821 a 0 0 S04a232 0 7459.84 0 0
57,234 T 0 05S04r233 0 7459.84 0 0p
512,659 a 0 0504224 0 14115 0 0
8330 a 0 0S04a25 0 69038 0 0
26,179 a 0 0504327 0 59278 0 0p
14,255 a 0 0S04a31 0 20898 0 0p
199,574 a 0  0S04a32 0 13687.9 0 0
2,966 a3 0 0 10 0 oF
7,366 T 0 0 10 0 0
2179 a 0 0 10 0 of
26,746 b 0 0 90546 0 0
2430 ® 0 0 650.4 0
2805 b 0 050415 0 10 0 0 po
63,725 I 0 0 S04p21all 0 438056 0 0
22,228 t 0 08S043 0 10 0 0
3,061 c 0 0 S04c5 0 820 0 0
1,448 t 0 05046 0 83643 0 0
2071 1.0 x7 t 0 050417 0 5306 0 0
1991 1010t 0 050410 0 2438 0 0
1246 1.0 11 t 0 0S04t11 0 61373 0 0
1978 1.0 xub u 0 0 'S04ub 0 1105.79 0 0p
327 1.0 xu8 u 0 05S04us 0 63262 0 0
2320 10 xd10 d 0 0 'S04d10 0 1037.35 0 0p
6334 10xd13 d 0 0S04d13 0 76024 0 0p
6972349 1.0 x1 1 0 05041 0/ 141525 0 0
4772623 102 1 0 05042 0 2075.18 0 0
1,246,902 1 0 X7 f 0 0 S0417 0 1493.23 0 0
36467 1.0 11 1 0 0S04f1 0 10 0 0p
635184 1.0 xg1 g 0 0S04g1 0 362762 0 0
3234624 10x2 g 0 0S04g2 0 136498 0o 0p
472,160 1.0 xs5 s 0 0 S04s5 0 13080.6 0 0




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

==
R Markdown |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

e 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
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strata ration base resp ratio sd est_base est
0 20 4,55 1111 244 14 1571 38.33
3 18 10.5 1479 141 166 59.01 83.2
4 25 2545 2585 102 217 15289 15595
5 20 3797 4178 11 1.67 18485 203.34
6 81 77386 621490 0.8 048 17207 1376.56
og 045 NA 1.35 316 0 1.35 427
After outlier removal
strata ration base resp ratio =d est base est
0 19 455 711 1.56 1.07 1571 24.51
3 17 10,5 1038 099 1.28 59.01 58.42
4 24 24,39 1632 067 1.29 15289 102.44
5 28 35.84¢ 3578 1 1.55 184.85 184.85
6 80 679.5 62149 091 417 17207 1565.84
o9 045 NA 1.35 316 0 1.35 4.27

strata ration base resp ratio =d est base est

0 25 12.7 1006 079 092 3336 26,39
3 18 11.03 7.63 0.69 039 4395 30.33
4 16 11 6.43 0.58 047 5549 32.18

6 35 126,69 13719 1.08 336 2209 238.57
99 945 NA 111 316 0 111 3.51
Total - - - - - 35481 330.94

After outlier remowval

strata ration base resp ratio sd est_base est

0 23 5.21 5.19 1 0.23 3336 33.36
3 17 0.32 7.63 0.82 0.26 4395 36.04
4 15 B.77 6.43 0.73 033 5549 40.51
6 54 126.69 117.69 0.93 2.06 2209 205.44
Qg 9435 NA 1.11 316 0 1.11 3.51
Total - - - - - 35481 318.86



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 | went on



Still to do

e 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 | needed it

—Lack of specialist statistical knowledge
—Only 3 accelerants in the Sheffield hub



Department
for Environment
Food & Rural Affairs

Data Science Accelerator

Ratio Imputation of the June Survey of Agriculture & Horticulture

Francesca Parrott, Defra

Any questions?



