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Split-Apply-Combine
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https://medium.com/analytics-vidhya/split-apply-combine-strategy-for-data-mining-4fd6e2a0cc99

Dynamic grouping by NACE code
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P Report the mean by the 4-digit code. If there are less than 5 records, compute the
mean by using all records one level higher. Recurse until 5 records or stop and
return NA.
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Dynamic Grouping with Multiple variables

P> Report the mean by size class x 4-digit NACE

P> If there are less than 5 records (collapsing scheme)
1. Drop size class
2. Collapse to 3-digit NACE
3. Collapse to 2-digit NACE
4. Otherwise return NA.
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The Accumulate package

library("accumulate")

Example data

sbi size industrial trade other other_income total

1 3410 8 151722 2135 0 -1775 152082
2 2840 7 50816 NA 158 949 59876
3 2752 5 4336 NA 0 36 4959
4 3120 6 18508 NA 0 80 20682
5 25624 7 21071 0 0 442 21513
6 3410 6 24220 1069 0 239 25528
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Interfaces

To specify:

what How

Collapsing scheme formula or data.frame
Collapse criterion  function
Data to aggregate base- or dplyr-like
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Interfaces

To specify:
what How
Collapsing scheme formula or data.frame
Collapse criterion  function
Data to aggregate base- or dplyr-like
accumulate ()

Aggregate over all non-grouping variables. Just like base: :aggregate().

cumulate ()
Specify output colums. Just like dplyr: : summarize ()
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accumulate ()

a <- accumulate(producers

sbi*size ~ sbi
function(d) nrow(d) >= 5
mean, na.rm=TRUE)

, collapse

, test

, fun
head(round(a), 3)

sbi size level industrial trade other other_income total

1 3410 8 1 364397 2859 33 353 546117
2 2840 7 0 23160 823 49 329 256812
3 2752 5 NA NA NA NA NA NA
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accumulate ()

producers$sbi3 <- substr(producers$sbi,1,3)
a <- accumulate(producers

, collapse = sbi*size ~ sbi + sbi3

, test min_records(5)

, fun mean, na.rm=TRUE)
head(round(a), 3)

sbi size level industrial trade other other_income total

1 3410 8 1 364397 2859 33 353 546117
2 2840 7 0 23160 823 49 329 256812
3 2752 5 2 19526 39 52 151 20603
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cumulate ()

a <- cumulate(producers

, collapse = sbi*size ~ sbi + sbi3
, test = min_records(5)
, industrial = median(industrial, na.rm=TRUE)

, other_ income
head(round(a), 3)

mean (other_income, na.rm=TRUE))

sbi size level industrial other_income

1 3410 8 1 97395 353
2 2840 7 0 17729 329
3 2752 5 2 9540 151
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Facilities
Derive collapsing scheme from hierarchical classification
csh_from_digits(c("123","124"),levels=1)

AO Al
1 123 12
2 124 12
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Facilities
Derive collapsing scheme from hierarchical classification
csh_from_digits(c("123","124") ,levels=1)

AO Al
1 123 12
2 124 12

Test functions
min_records(), frac_complete(), min_complete()

# use validation rules for testing

library(validate)

rules <- validator(var(x, na.rm=TRUE)<2, nrow(.) >= 5)
test <- from_validator (rules)
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Facilities
Derive collapsing scheme from hierarchical classification
csh_from_digits(c("123","124") ,levels=1)

AO Al
1 123 12
2 124 12

Test functions

min_records(), frac_complete(), min_complete ()

# use validation rules for testing

library(validate)

rules <- validator(var(x, na.rm=TRUE)<2, nrow(.) >= 5)
test <- from_validator (rules)

Test your test () function

smoke_test(data, test)
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Analyses

. . Algorithm 2: Split-Apply-Combine with Collapsing Groups: SACCG(U, ¢, 3, C)
Computational complexity Toput+ A fuite st U, an aggregator 927+ X, o tst fancton 5120+ B, aud o
collapsing sequence C Ad A Lyt g
Output: R: the value of ¢ for every part of U/, for which a suitable collapsing group can

be found, as a set of triples (a, k,x) € A x nx X where n={0,1,...,n}

Operation  Complexity ter

3 i=0: // Initiate collapse level

i | d=p({a}) 1/ Get subset of U
SAC 0<m> 5 | whilei < nA-8(d) do

6 i=itl // Increase collapse level
SACCG O(nm> I d=(f*oF} o F)(a) // Collapse and get subset

s | end

o | ifi<nVA(d) then

10 | R=RU{(ai0(d)}:

1 | end

12 end

Where m is the number of groups,
n the number of collapse levels.
Observation
Split-Apply-Combine is a formal special case of Split-Apply-Combine with Collapsing
Groups. Setting the test function to TRUE reduces SACCG to SAC.
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Summary

Results
P> Formal algorithm for split-apply-combine with collapsing groups
P Implemented in accumulate R package (on CRAN)
P Collapsing scheme specifyable via
P formula (based on variables in data)
P data frame (user-defined, external collapsing scheme)
P> Flexible testing of subgroups
P Built-in functions
P Custom function
P Derive from validate rules
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