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When notebooks are not enough

Last time at the Matrix Institute (2018-10-17)
 (Data) Science is about creating software!
 Tradeoff “Exploration vs Engineering”

* Limitations of Notebooks (by Nelil Ernst)
« Parameter configuration
« Hidden state
« Longevity and version control
« Testing and modularity
* Notebook carpentry

Today: Do reproducible projects overcome these limitations?



A. Graphing Technique

0.0 Data & Context : Mortality factors of Canadian immigrants at IPDLN-2018 hackathon by Statistics Canada in Banff
0.1 Modeling form: univariate logistic regression with categorical predictors

0.2 Graphical form: faceted scatterplot in ggplot2

0.3 Coloring book: Mapping informed expectations from predictors onto color

B. Workflow Highlights

1.0 “Let no one ignorant of geometry enter”: (my) scripts were written to be read by humans
1.1 RAnalysisSkeleton by Will Beasley: basic starting point for reproducible projects

1.2 Autonomous phases: data cleaning, statistical modelling, graph production

1.3 Layers of Isolation: analysis vs presentation using .R (+ .Rmd) => .html (+ .pdf)

1.4 Two essential means of production: knitr::stitch() vs rmarkdown::render()

C. Conclusions

2.0 Different than Notebooks: sacrifices simplicity for agility via layers of isolation
2.1 R (+ .Rmd) = .html (+ .pdf ) : moving away from data playing towards data science
2.2 Reproducible projects: moving away from notebooks towards software
2.3 Looking back to Neil Ernst talk:
« Parameters and configuration
« Hidden state
» Longevity and version control
« Testing and modularity
* Notebook carpentry


https://github.com/andkov/ipdln-2018-hackathon
http://www.literateprogramming.com/
https://github.com/wibeasley/RAnalysisSkeleton
https://www.rdocumentation.org/packages/knitr/versions/1.20/topics/stitch
https://www.rdocumentation.org/packages/rmarkdown/versions/1.10/topics/render

A. Graphing Technique

0.0 Data & Context : Mortality factors of Canadian immigrants at IPDLN-2018 hackathon by Statistics Canada in Banff

International Population Data Linkage Conference 2018
The LIDIC Hackathon: LInked Data Innovation Challenge

Information for Participants
Date and Time: September 11, 2018 afternoon

Sponsors: We are grateful for sponsorship of this workshop by Statistics Canada and IBM.

Description: Participants will engage in a team-based analysis of a complex, linked, synthesized = __
dataset provided by Statistics Canada. This synthesized data base links socioeconomic and .
mortality data representing the Canadian population. The data based was derived from existing
linked data available at Statistics Canada.

Objectives:
e To encourage mnnovative thinking about complex linked databases
e To stimulate interdisciplinary and inter-jurisdictional data collaborations
e To facilitate an environment for creative thinking about data
e To promote networking amongst participants



https://github.com/andkov/ipdln-2018-hackathon

A. Graphing Technique

0.1 Modeling form

dv |~ -1+ PR + age_group + female + marital + educ3 + poor_health + FOL

S DEAD
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Not dead
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Source: https://towardsdatascience.com/how-are-logistic-regression-ordinary-least-squares-regression-related-1deab32d79f5 Source: http://sphweb.bumc.bu.edu/otlt/MPH-Modules/BS/BS704_Multivariable/BS704_Multivariable8.html



A. Graphing Technique

0.1 Modeling form

dv ~ -1 + PR+ age_group + female + marital + educ3 + poor_health + FOL

Province of

[ \
residence
; Population Random
Population Slope Independent R

Y intercept Variable term

\ Coefﬁc@t l /
Y =By +B:X +¢

: v~
Linear component

Dependent
Variable S

Random Error
component

Source: https://towardsdatascience.com/how-are-logistic-regression-ordinary-least-squares-regression-related-1deab32d79f5

PR
Newfoundiand and Labrador 0%
Prince Edward Island 0%
Nova Scoba 1%
New Brunswick 0%

Quebec 14%
Ontario 55%
Manitoba 2%
Saskatchewan 1%
Alberta 9%
Brtish Columbia 18%
Yukon 0%
Northwest Territories 0%

Nunavut 0%

R PRIev

In % —b, +b,X, +b,X, +..+b X
1-p

6
Source: http://sphweb.bumc.bu.edu/otlt/MPH-Modules/BS/BS704_Multivariable/BS704_Multivariable8.html



A. Graphing Technique

0.1 Modeling form

dv~-1+PR+

age_group

5-year age

_—
category
- Random
Population :E’pﬂat'on Independent Error
Y intercept e Variable term
Coefficient
Dependent \ |
Variable —__ /

N
Yi :BO+B1Xi+£i

: v~
Linear component

Random Error
component

Source: https://towardsdatascience.com/how-are-logistic-regression-ordinary-least-squares-regression-related-1deab32d79f5

+ female + marital + educ3 + poor_health + FOL

age group

.....

90 and older 1%

3%
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9%
11%
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6%

In

7
Source: http://sphweb.bumc.bu.edu/otlt/MPH-Modules/BS/BS704_Multivariable/BS704_Multivariable8.html
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A. Graphing Technique

0.1 Modeling form

dv ~ -1 + PR + age_group *+|female/+ marital + educ3 + poor_health + FOL

Sex| —

i Random
Population Fs’;pt;latnon Independent Error
Y intercept Cogfﬁcient Variable term
Dependent \ \ l
Variable —_ /

Y; =B, +BX +¢

A N
Linear component Random Error
component

Source: https://towardsdatascience.com/how-are-logistic-regression-ordinary-least-squares-regression-related-1deab32d79f5

SEX

Female 52%

Male
200 000 00 000 350 000
Numbes of Included Recards, n=920 718
(Excuded reconds, m=0)
$SEX SE Xlavels 1 2 "Female” "Male”
SEXlabel (1] Sex
SEXdescripuon {1] Sex”

Eat

In (lpp) —b, +b,X, +b,X, +..+b X,

8
Source: http://sphweb.bumc.bu.edu/otlt/MPH-Modules/BS/BS704_Multivariable/BS704_Multivariable8.html



A. Graphing Technique

0.1 Modeling form

dv ~ -1+ PR + age_group + female +

marital|+ educ3 + poor_health + FOL

Marital Status

# because 'still Tegaly married 1is more legal than human
,marital = car::recode(
MARST,

)
,marital = factor(marital, levels = c(

- Random
Population g o Independent Error
. Slope :
Y intercept c : Variable term
oefficient
Dependent \

Variable S

N /
Yi :BO+B1Xi+£i

. N
Linear component Random Error
component

Source: https://towardsdatascience.com/how-are-logistic-regression-ordinary-least-squares-regression-related-1deab32d79f5

MARST
Divorced 7%
Legally married (and not separated 67%
Separated, but still legally mamed 3‘5’3
Naver legally married (single) 16%
Widowed 5%

P

In| ——
(1-p)

=b, +b,X, +b, X, +..+b X

9
Source: http://sphweb.bumc.bu.edu/otlt/MPH-Modules/BS/BS704_Multivariable/BS704_Multivariable8.html



A. Graphing Technique

0.1 Modeling form

dv ~ -1 + PR + age_group + female + marital +|educ3 }-I- poor_health + FOL

Highest Degree

dsl %>% group_by(educ5) %>% summarize(n = n())

# & tibble: 5 x 2

educs n

«fctr <int:
1 less then high school 202326
2 high school 1587347
3 college 1555485
4 graduate 269945
5 Dr. 31546

- Random
Population g o Independent Error
. Slope :
Y intercept c : Variable term
oefficient
Dependent \ ‘

XN P 3 .
Yi = BO -+ B1Xi -+ £i In| — =b, +b, X, +b,X, +..+b X

Variable S

(1-p)

. N
Linear component Random Error
component

10
Source: https://towardsdatascience.com/how-are-logistic-regression-ordinary-least-squares-regression-related-1deab32d79f5 Source: http://sphweb.bumc.bu.edu/otlt/MPH-Modules/BS/BS704_Multivariable/BS704_Multivariable8.html



A. Graphing Technique

0.1 Modeling form

dv ~ -1 + PR + age_group + female + marital +|educ3 }-I- poor_health + FOL

Highest Degree

L | e ——— Lack i ~ T - surd 1 - v Rl e
# # pecause we want/need to LNspectT newLy credied varigoles

dsl %*% group_by(educ3) %»% summarize(n = n())

# & tibble: 3 x 2

educ3 n
«fct> <int>
1 less than high school 982326
2 high school 1423887
3 more than high school 2848516

- Random
Population g o Independent Error
. Slope :
Y intercept : Variable term
Coefficient
Dependent \ |

XN P 3 .
Yi = BO + B1Xi -+ Ei In| — =b, +b, X, +b,X, +..+b X

Variable S

(1-p)

. N
Linear component Random Error
component
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Source: https://towardsdatascience.com/how-are-logistic-regression-ordinary-least-squares-regression-related-1deab32d79f5 Source: http://sphweb.bumc.bu.edu/otlt/MPH-Modules/BS/BS704_Multivariable/BS704_Multivariable8.html



A. Graphing Technique

0.1 Modeling form

dv ~ -1 + PR + age_group + female + marital + educ3 +

poor_health

+ FOL

Activities of Daily Living

# ADIFCLTY "Problems with ADL"

# DISABFL "Problems with ADL"
# because this is what counts practically
,poor_health = ifelse(ADIFCLTY %in% c(

o

&
DISABFL %in%
TRUE, -

)

,poor_health = factor(poor_health, levels

Population F opuldion
. Slope
Y intercept N
Coefficient
Dependent \

Variable S

\
Yi :BO+B1

(physical & cognitive)
(physical & social)

Random
Independent Error

‘ /

X +€

: N
Linear component

Source: https://towardsdatascience.com/how-are-logistic-regression-ordinary-least-squares-regression-related-1deab32d79f5

Random Error
component

ADIFCLTY
ADIFCLTY
Notstated 1%
es, ofte 7%
Yes, sometimes 10%

82%

(1-p)

et

P

=b, +b,X, +b, X, +..+b X
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Source: http://sphweb.bumc.bu.edu/otlt/MPH-Modules/BS/BS704_Multivariable/BS704_Multivariable8.html



A. Graphing Technique

0.1 Modeling form

dv ~ -1 + PR + age_group + female + marital + educ3 +|poor_health|+ FOL

Activities of Daily Living DISABFL

DISABFL
75%
d 19

# ADIFCLTY "Problems with ADL" (physical & cognitive)
# DISABFL "Problems with ADL" (physical & social) Yes, often 1%
# because this is what counts practically
,poor_health = ifelse(ADIFCLTY %in% c( )

& Yes, sometimes 13"."0

DISABFL %in%

TRUE,

)
,poor_health = factor(poor_health, levels

- Random
Population g o Independent Error
. Slope :
Y intercept c : Variable term
oefficient
Dependent \ ‘ /

Variable S

N o
Yi = BO -+ B1Xi -+ £i In ﬁ =b, +b, X, +b,X, +..+b X

_ "
Linear component Random Error

component
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Source: https://towardsdatascience.com/how-are-logistic-regression-ordinary-least-squares-regression-related-1deab32d79f5 Source: http://sphweb.bumc.bu.edu/otlt/MPH-Modules/BS/BS704_Multivariable/BS704_Multivariable8.html



A. Graphing Technique

0.1 Modeling form

dv ~ -1 + PR + age_group + female + marital + educ3 + poor_health + ‘FOL

First Official Language FoL

FOL
Engheh only 84%
encl 8%
Both English and French 3%
Neither English nor French 8%

: Random B
Population glc;ptélatlon Independent Error gz
Y intercept P Variable term
Coefficient
Dependent \ ‘
Variable S / -

N o
Yi = BO -+ B1Xi -+ £i In ﬁ =b, +b, X, +b,X, +..+b X

. N
Linear component Random Error
component
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Source: https://towardsdatascience.com/how-are-logistic-regression-ordinary-least-squares-regression-related-1deab32d79f5 Source: http://sphweb.bumc.bu.edu/otlt/MPH-Modules/BS/BS704_Multivariable/BS704_Multivariable8.html



A. G raphing Technique dv [~ -1 + PR +|age_group|+ female + marital + educ3 + poor_health + FOL
0.2 Graphical form

LEGEND

point = person
Y-axis = probability R is dead in X years
X-axis = age group (floor of 5-year category)

The higher the dot = the higher the chance to be
alive in X years

Visualizing probability instead of log-odds because it
is more intuitive

Alive In X years

Population FS’:)O[:;L:atlon Independent gf:,?om O 2 C@
Y intercept Coefficient Variable term
Dependent \ 1 19 25 30 35 40 45 50 55 60 65 70 75 80 85 90
Variable —__ /

X
Y, =By +BX +& 5
~ - In =b, +b, X, +b, X, +..+b X

R N -
Linear component Random Error (1 T p)
component

15
Source: https://towardsdatascience.com/how-are-logistic-regression-ordinary-least-squares-regression-related-1deab32d79f5 Source: http://sphweb.bumc.bu.edu/otlt/MPH-Modules/BS/BS704_Multivariable/BS704_Multivariable8.html



A. G raphing Technique dv [~ -1 #|PR F|lage_group|+ female + marital + educ3 + poor_health + FOL
0.2 Graphical form

Quebec Ontario Alberta

BB
Sy
N ‘j‘.’, o

A A S o
GH IS

AT Bt S
DR, ‘ﬁiv‘_g;g

&
(o)

Alive in X years
o
~

&
o8 @

192530 3540455055 6065 7075808590 1925 3035 404550 5560 657075808590 19 2530 3540 455055 6065 7075 808590 19 25 30 35 40 45 50 55 60 65 70 75 80 85 90

N
(N}

LEGEND

Facet = Province of residence
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A. Graphing Technique

0.2 Graphical form

LEGEND

Rows = duplicate of
each other (for now).

Notice that FOL is not
displayed

The book is ready for
coloring

dv [~ -1 +|PR [F|lage_group|+|(female + marital + educ3 + poor_health|+ FOL

5 female
)
x
< () FALSE
2 () TRUE
<
Quebec
” 1.0 &8 ..-90;2,;;:.:,‘\:.'-;;:: marital
s 23
@ .
08 Q sep_divorced
S .
<06 O widowed
o
204 3 O single
SR e)
02
19253035 4045 S0E560B5TO TS MO A5 O mar"‘COhab

British Columbia

1.0 TRy 3 e N b 8158, A SRR RSO iy
o ’ b -2 educ3
go.a
X O less than high school
c™ ,
204 O high school
<

60'0 O more than high school

o
(8]

102N IELNASHSS 6005 7070808500 19253030 404550 508D 8570 7SO0 8BS G0 193530 3540 45 50 55 60 65 70 75 6989 6O

33 poor_health

< ) TRUE

§ () FALSE
17

19290 3BDALEEB065 707030 RE 90 1825 30 35 20 48 SE 00 0570 TS R0 HY B0 19 2€ 30 15 40 45 B0 55 00 65 70 1% 20 §s 90

Age (floor of a 5-year group)




A. Graphing Technique

0.3 Coloring book

QUESTION

What should the
“reference group” be
for each predictor?

What do we expect
based on existing
research?

nformed expectation

dv [~ -1 +#(PR Flage_group| +|female + marital + educ3 + poor_health{+ FOL

British Columbia
1.0
Sos female
)
X06 () FALSE
204 () TRUE
<<
0.2
19268303580 455055 A0 65 7078 SO RS HG 18 25 20 35 40 45 50 55 00 84 70 75 80 B85 20
British Columbia
. marital
@ .
g O sep_divorced
x .
c O widowed
o
> -
< () single
O mar_cohab

Ry,

U0 b g2 0

educ3

O less than high school
() high school

O more than high school

Alive in X years

4

D poor_health

x () TRUE

2 () FALSE
18
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Agew(ﬂoor of a S-year group)



A. Graphing Technique

0.3 Coloring book

Informed expectation

dv [~ -1 +#(PR Flage_group| +|female + marital + educ3 + poor_health{+ FOL
British Columbia

Alive In X years

1926303540 455055 0065 TO TS SORSHG 125 035 A0S S0 5500 84570 TH B0 B5 0

British Columbia

Alive in X years

18250 ISLBNE5065TOTE200590 12253035 204550

8 ey 4

Alive in X years

102530354045 W NS00 05 70 T5E0BE RN

British Columbia

Allve In X years

1DXWNBWOVLMNEE0N65 TS0 R0 B2V AN 0ETO MSA0HY 80 192930040 455055 Q065 7072 SORS 00 19253035 4048 2055 00 44 70 TH B0 B85 20

Age (floor of a 5-year group)

female
() FALSE

@ TRUE

marital
sep_divorced
widowed
single

00O

mar_cohab

educ3
O less than high school

@ high school
Q more than high school

poor_health

() TRUE

@ FALSE
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A. Graphing Technique

0.3 Coloring book

QUESTION

Compared to reference
group, what levels of
predictors are expected
to increase the
mortality risk?

Informed expectation

*~J

Alive in X years

dv [~ -1 +#(PR Flage_group| +|female + marital + educ3 + poor_health{+ FOL

British Columbia

Alive In X years

B A SQEE 00 A0 T

British Columbia

Alive in X years

Alive in X years

19253030 4045505080 857D TS 00BE 00 193530 3540455055 8065 7O TS5 ORS00 125 WASA0AS WS 00 0570 THEOBE R

British Columbia

coO

TO 75 80 88 80 19 2€ 30 15 40 48 50 55

'M/t\:ge (floor of a 5-year groiJ" )

g 8% 80 0= 0 6570 7% 80 2

female

O sep_divorced
O widowed
. single

Q mar_cohab

educ3

O less than high school
. high school

O more than high school

poor_health

() TRUE

@ FALSE
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A. Graphing Technique

0.3 Coloring book

Informed expectation

dv [~ -1 +#(PR Flage_group| +|female + marital + educ3 + poor_health{+ FOL

British Columbia

Alive In X years
o o
I »

o
n

V25N WESS58065T0T830 590 M50 IB ATV SESD NS TO TSR0 AE S0 192630 3540 4550 55 A0 65 TR 78 O RS B0 18 25 10 35 40 25 K

British Columbia

S00 8570 7580 85

1.0 ".u‘_«ui‘«‘

Alive in X years

BABHE58065TOT5200590 1225D5404530 53600570 TENORSE 50 192630 5404530550065 TOT5 8O R500 192505 4045 S0 E560 6570750

British Columbia

»)

0‘

BAR

taee
>

-
L5

Alive in X years

W3IS0 IBLH S0 TOTSCORSEC 1250540 WNS00 S T70 TLEOSE RN

Alive in X years

V2450065707230 RL 90 1H2530 B 040000570 FS 808 80 192430040 455055 QOGS 70 S SO RS O 1925 3035 40 2% 4045 00 84 70 TH 80 B85 20

Age (floor of a 5-year group)

female

@ FALSE
() TRUE

marital
sep_divorced
widowed
single
mar_cohab

CO0@O

educ3

. less than high school
() high school

O more than high school

poor_health

() TRUE

() FALSE
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A. Graphing Technique

0.3 Coloring book

QUESTION

Compared to reference
group, what levels of
predictors are expected
to decrease the
mortality risk?

Informed expectation

-u

[ ]
Alive in X years

dv [~ -1 +#(PR Flage_group| +|female + marital + educ3 + poor_health{+ FOL

Alberta British Columbia

AL
¢ b EaT,ee

AN

Alive In X years

2503 A S05500 S 70 THB0 B5 N

British Columbia

» = ~
Ve 57ANE
TR

Alive in X years

12N IBWBH50E5TOTE200590 12250504530 5380 0570 7

1925 0 4045 SNBSS0 TS0

British Columbia

2% )

LYY
e

Alive in X years

10N IENASHSS6005 7070208500 192530/ WASSD S EST7D TS 008 00 10350 54550558065 0O T

R )
'!Q‘:
ol

2BV TTIB0 RS 1822303 2 g 8% 80

Age(ﬂoor f a 5-year group)

o=
=

929303540 455055 00 65 70 1L g0 s

O sep_divorced
. widowed
O single

O mar_cohab

educ3

. less than high school
O high school

Q more than high school

poor_health

() TRUE

() FALSE
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A. G raphing Technique dv [~ -1 #(PR [r[age_group|+|female + marital + educ3 + poor_health|+ FOL

0.3 Coloring book ' ___ British Columbia
§ ~ female
X0, () FALSE
E () TRUE
<<
" Britsh Cotumbia
. marital
B0 O sep_divorced
E : O widowed
g -
=04 () single
0% @ mar_cohab
Informed expectation educ3

O less than high school

() high school
‘ more than high school

Alive in X years

530 3E 40 45 50 55 650 05 70 75 20 85 U0 0 10935034055 8065T0OT

|4

o0. poor_health

<0 ) TRUE

25 () FALSE
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A. G raphing Tech N |q ue dv [~ -1 +|PR [Flage_group| +(female + marital + educ3 + poor_health{+ FOL
0.3 Coloring book

o

§ - female
QUESTION P () FALSE
= () TRUE
<
What levels of SENeS
predictors are expected B Botn
to affect mortality risk : marital
drastically? ol () sep_divorced
= O widowed
é O single
5800500 183530 35 O mar_cohab
Informed expectation . educ3
: . . x : O less than high school
Substantially increased risk ?s © high school

Alive

O more than high school

o
(]

B 2% 30 35 40 45 50 55 50 65 707

‘.‘3 poor_health

ey () TRUE

20 () FALSE
Substantially decreased risk ?<o o5 (i | 24

“"'Age (floor of a 5-year group)



A. G raphing Technique dv [~ -1 +|PR F|lage_group|+(female + marital + educ3 + poor_health{+ FOL

0.3 Coloring book N ' i o __ British Colum
é female
QUESTION ;2 () FALSE
§ () TRUE
What levels of , : = imummais s | Ol = |
predictors are expected T o o e e o e e, e i e
to affect mortality risk o e ! : ' : - marital
drastically? ol @ sep_divorced
= O widowed
% O single

Q mar_cohab

Informed expectation

Substantially increased risk

educ3
O less than high school

Q high school
O more than high school

Alive in X years

;3 poor_health
<o . @ TRuE

: : 2" 8, () FALSE
Substantially decreased risk ° 25

40 55 80 05 ¢ 15 40 45 B0 55 00 65 70 1% 29 48 9

ng (ﬂo'o(rwbwf ':é ’5:'-"y;éar gro p)



A. Graphing Technique

0.3 Coloring book

QUESTION

What levels of
predictors are expected
to affect mortality risk
drastically?

No “very bad” and it’s
ok.

nformed expectation

Substantially increased risk

Substantially decreased risk

dv~ -1 +(PR fFlage_group| +|female + marital + educ3 + poor_health|+ FOL

British Columbia

Alive In X years

IS A0 aE S0 55 00 85 70 78

British Columbia

£
o LS

0.8 D
4 et
x A;.!
c D&
o
204
<

02

1N WBEH50E5TOT520 0159

Alive in X years

10N IENASHSS6005 7070208500 192530/ WASSO S EST7D TS 008 B0 103530 3540455055 8065 TO 15 80 8BS

X

KI5 "'l.;:" S0
a (SIRL)
= e P20 BV0%
— 4
b0.8
S
>
EOAG
Y
=04
<
0.2
VXN BOLAMNEEB0NE5 TS0 R0 1H2530 35 04040 5500 0570 IS 80 8% S0 19 24 30 15 40 45 50 55 00 65 70 14

Age (floo of a S-year group)

female

() FALSE
() TRUE

marital
sep_divorced
widowed
single

C00&

mar_cohab

educ3
O less than high school

O high school
O more than high school

poor_health

() TRUE

() FALSE
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A. Graphing Technique

0.3 Coloring book

NOTICE

Plotting all colors at once
may not be as informative
as one would expect

May require too much
tweaking to make useful

nformed expectation

Substantially increased risk

Substantially decreased risk

dv~ -1 +(PR Flage_group|+

female + marital + educ3 + poor_health

Alive In X years

Alive in X years

Alive In X years

Allve in X years

0.2

0 S0 SORS 90 1925130138

o Age(ﬂoorof a Syear group)

+ FOL
British Columbia

female

@ FALSE
@ TRUE

marital
sep_divorced
widowed
single

mar_cohab

educ3

. less than high school
‘ high school

‘ more than high school

poor_health

@ TRuE

@ FALSE
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A. Graphing Technique

0.3 Coloring book

NOTICE

Note all predictors are
worth visualizing, some
are there for control.

We can adjust what is
being displayed

Informed expectation

Substantially increased risk

Alive in X years

Substantially decreased risk

Alive in X years

PR

age_group| +|female + marital + educ3 + poor_health

0 S0 SORS 90 1925130138

~'Age (floor of a 5-year group)

+ FOL
British Columbia
female
@ FALSE
@ TRUE
marital

sep_divorced
widowed
single

mar_cohab

educ3

‘ less than high school
‘ high school

‘ more than high school

poor_health

@ TRuE

@ FALSE
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A. Graphing Technique

0.3 Coloring book

NOTICE
Note all predictors are
worth visualizing, some

are there for control.

We can adjust what is

being displayed

Informed expectation

Substantially increased risk

Alive in X years

Substantially decreased risk

dv [~ -1 +|PR Flage_group|+ female + marital + educ3 + poor_health + FOL

British Columbia

marital
i; : ‘ sep_divorced
E ‘ widowed
> ’ single
<
. mar_cohab
2 educ3
4 )
x @ less than high school
c .
v . high school
<

‘ more than high school

o

SOAB poor_health

206 @ TRUE
o

204 @ FALSE
02

FOL
' Neither English nor French

‘ French only
¥ ‘ English only
* @ Both EnglisRand French

354042 5055 60 65 TU 72 80 AL W 1825 30 38 0 5 70 7% 80 8 N 192503 4l QB on a0 THE0 B

"'Age (floor of a 5-year group)




B. Workflow Highlights

So how would you organize this production?



B. Workflow Highlights

| cannot describe the workflow in the remaining time

But | can help you learn through reproduction

Here are some principles to keep in mind as you study the project



B. Workflow Highlights

1.0 “Let no one ignorant of geometry enter”: (my) scripts were written to be read by humans

How to reproduce o . S .
Donald Knuth. "Literate Programming (1984)" in Literate Programming. CSLI,

1992, pg. 99.

. 0. Clone this repository (either via git or from the browswer)

. i. Lauch RStudio project via .Rproj file
* il Execute ./manipulation/@-metador.R 1o generate object with meta data | believe that the time is ripe for significantly better documentation of programs, and that
& jii. Examine ./reports/technigue-demonstration/ to see how models were estimated.

. , , _ _ we can best achieve this by considering programs to be works of literature. Hence, my
. iv. Run [ ./reports/graphing-phase-only/graphing-phase-only.R ] to load the model solution and start producing graphs

title: “Literate Programming.”

Background

Let us change our traditional attitude to the construction of programs: Instead of imagining
+ Information for Participants SQukCEaPERIA/ ﬂWS'@ﬁﬁﬁm%mmH‘Lﬁéom{at to do, let us concentrate rather on

* Data Codebaok explaining to human beings what we want a computer to do.

Dynamic Documentation on Data Cleaning

* . /manipulation/@-metador.R records the definition of available variables, their factor levels, labels, description, as well as
additional meta data (e.g. colors, fonts, themes).

* . /manipulation/l-greeter.R imports the raw data and perform general tweaks.

The product of these two scripts define the foundation of every subsequent analytic report. Expect to read SC ri pts

1s_guide <- readRDS("./data-unshared/derived/@-metador.rds™)
ds@ <- readRDS("./data-unshared/derived/1-greeted.rds™)

Analytics during Hackathon Main README should provide a map

* ./reports/eda-1/eda-1 - prints frequency distributions of all variables.

* . /reports/eda-l/eda-la-first-gen-immigrant - repeats edal but for subsample of first-generation immigrants

Resulst of these two EDAs informed development of the script to estimate and to graph models of immigrant mortality: httpS ://gith u b.com/a nd kOV/i pd I n-2018-haCkath0n/READM E, md

® . /reports/coloring-bock-mortality/coloring-book-mortality.R - implements analysis in the historic context of the
IPDLN-2018-hackathon. Not a report, but a bare R script. Need to know the options before running. More for

archeological purposes.

This script yeilded a collection of printed graphs stored in . /reports/coloring-beok-mortality/prints/ , visualizing three
different collection of predictors from the same model. There were put together into this slide deck and presented during the
closing plenary of IDPDL-2018 Conference in Banff.

32


https://github.com/andkov/ipdln-2018-hackathon

B. Workflow Highlights

1.1 RAnalysisSkeleton by Will Beasley: basic starting point for reproducible projects Keep recognizable structure over projects

I wibeasley / RAnalysisSkeleton @OWitche I wow 3 VYeox 1 Ll andkov / ipdIn-2018-hackathon ©watch> | 1| | %unstar | 4 Yrork 2
<> Code Issues -y Pull requests 0 Projects @ Mo nsights 4} Code Issues 1 Pull requests 0 Projects 0 Wiki Insights Settings
Files and settings commaonly used in analysis projects with R Repository to accompany a hackathon at IPDLM conference at Banff, Sep 2018 Edit
dstsacerce s hanage topics
9 185 commils U 1 beanch O 0 relenses 28 3 contributon b GRL-20 {0 115 commits 1 branch ©> 0 releases 22 1 contributor & GPL-2.0

Sanch mastar = Nerm pul request Create rew file  Upioad fles  Fng fie Branch: master = Mew pull request Create new file | Upload files | Find file

. wibeasiey renaer Rma fes i reporoouce® . Latent commit beasasa ¥ Gy 40 ﬁ andkov Update README.md Latest commit 784c935 12 hours ago
B analysis recdes Rnd Nles o reporoduce 9 days a0 i data-public Update data-public/raw/IPDLM_Hackathon_Information_August2018.pdf 13 hours ago
B datepUNE ficte FEBCIe QTN 10.0ms 800 i data-unshared update contents 15 hours ago
W Qata-urshared senall iImprovemens 10 README:S 2 years 390 i libs edit pitture 14 hours ago
. donmemin B 1B Soaurgentation Soier 3 year ago B manipulation renamed greeter 18 hours ago
TanpuAIton Merge beaneh ‘master of hrtps//othub com/ wibeasioy/=A 1 &30 . -
e ‘ . i e ad - ' i reports upload historic graphs from the hackathon 13 hours ago
B stechec-outpus randar Amd Bles m epamduce A ¥ Eays 290 . . . .
m sandbox experimenting with data subsetting 20 hours ago
W uthity rencer Fomdd files o meparoduce S ) Gays ) X X
B scripts natural labels for color of the fill 20 hours ago
gitatribute: renaming deectary to onalysis 4 ywars )0
i utility clean paste from ihacru-analytic-starter 2 months ago
aihgnore Updale & ceganize Qitignore 2 yedrs aqe
E) .gitignore upload historic graphs from the hackathon 13 hours ago
UCENSE wtial coemt years 890
[E) LICENSE clean paste from ihacru-analytic-starter 2 months ago
NEWS Generalzing Reproduce R 5 years Q0
_ El NEWS clean paste from ihacru-analytic-starter 2 manths ago
3 year 0
5 [El README.md Update README.md 12 hours ago
e 6 ) a0 [E) ipdIn-2018-hackathon.Rproj added rproj 2 months ago
README.md d

R Analysis Skeleton ipdin-2018-hackathon

Thiz preject containg the files and settings commenly used in analysis projects with R, A developer can start an analysis Demaonstrating coloring-bock techique of graph production in ggplot2 during data linkage hackathong at IPDLN-2018
repositoty mare quickly by copying these files conference at Banff, Sep 2018,

Notice structural similarities
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https://github.com/wibeasley/RAnalysisSkeleton

B. Workflow Highlights

1.2 Autonomous phases: data cleaning, statistical modelling, graph production

How to reproduce
Branch: masterv | ipdIn-2018-hackathon / README.md

. 0. Clone this repository (either via git or from the browswer)

. i. Lauch R5tudio project via .Rproj file

- 3 ADIN
® i Execute ./menipulation/@-metader.R to generate object with meta data R andkov Update README.md
* il Examine ./reports/technique-demonstration/ to see how models were estimated.

. iv. Run [ ./reports/graphing-phase-only/graphing-phase-only.R ] to load the model solution and start producing graphs

e forFeicpant Try to keep tasks separate:
- Data cleaning
- Statistical modeling
* _/manipulation/@-metador.R records the definition of available variables, their factor levels, labels, description, as well as .
additional meta data (e.g. colors, fonts, themes). -— G rap h p rOd u Ctl O n

* _/manipulation/l-greeter.R imports the raw data and perform general tweaks.

Dynamic Documentation on Data Cleaning

The product of these two scripts define the foundation of every subsequent analytic report.

Tasks are narratives to be told

1s_pguide <- readRDs{"./data-unshared/derived/@-metador.rds")
ds@ <- readRD5("./data-unshared/derived/1-greeted.rds")

Analytics during Hackathon Here are some examples

® ./reports/eda-1/eda-1 - prints frequency distributions of all variables.

& . /reports/eda-1/eda-la-first-gen-immigrant - repeats edal but for subsample of first-generation immigrants
Resulst of these two EDAs informed development of the script to estimate and to graph models of immigrant mortality:

® . /reports/coloring-book-mortality/coloring-book-mortality.R - implements analysis in the historic context of the
IPDLN-2018-hackathon. Mot a report, but a bare R script. Meed to know the options before running. More for
archeological purposes.

This script yeilded a collection of printed graphs stored in ./reports/coloring-book-mortality/prints/ , visualizing three
different collection of predictors from the same model. There were put together into this slide deck and presented during the
closing plenary of IDPDL-2018 Conference in Banff.



B. Workflow Highlights

Screenshots of linked dynamic document

1.2 Autonomous phases: data cleaning, statistical modelling, graph production

How to reproduce

. 0. Clone this repository (either via git or from the browswer)

. i. Lauch R5tudio project via .Rproj file
. il. Execute ./manipulation/@-metador.R to generate object with meta data
* il Examine ./reports/technique-demonstration/ to see how models were estimated.

. iv. Run [ ./reports/graphing-phase-only/graphing-phase-only.R ] to load the model solution and start producing graphs

Background

s |nformation for Participants
® Data Codebook

Dynamic Documentation on Data Cleaning

./manipulation/@-metador.R fecords the definition of available variables, their factor levels, labels, description, as well as

]
imional meta data (e.g. colors, fonts, themes).

* _/manipulation/l-greeter.R imports the raw data and perform general tweaks.

The product of these two scripts define the foundation of every subsequent analytic report.

1s_pguide <- readRDs{"./data-unshared/derived/@-metador.rds")
dse <- readRD5("./data-unshared/derived/1-greeted.rds")

Analytics during Hackathon

® ./reports/eda-1/eda-1 - prints frequency distributions of all variables.

& . /reports/eda-1/eda-la-first-gen-immigrant - repeats edal but for subsample of first-generation immigrants
Resulst of these two EDAs informed development of the script to estimate and to graph models of immigrant mortality:

® . /reports/coloring-book-mortality/coloring-book-mortality.R - implements analysis in the historic context of the
IPDLMN-2018-hackathon. Not a report, but a bare R script. Need to know the optiens before running. More for
archeological purposes.

This script yeilded a collection of printed graphs stored in ./reports/coloring-book-mortality/prints/ , visualizing three
different collection of predictors from the same model. There were put together into this slide deck and presented during the
closing plenary of IDPDL-2018 Conference in Banff.

# declare

path_save

PR < listl

-

witere yvou wi

I N

[

product of this

<- ", /data-unshared/derived/1s_guide.rds"

cent was born 10 the

respor

bHlock_names < aphe

"~

denog

Iten_nares ¢ demagraphic,

sane province that they

dentity”, "e

\dentity, econosic,

weigratien”,

Tmxigration,

Iz _guide Tist
s guide[["bloc mgetiblock_names, envir « plobalenv
is_guide tes mgetiitem names, envir « globalenvi
Ts_guide v TeppTyinanes
2z Sblock
22 [1] "demographic” “sdentity’ economsc’ ‘Smmigration” "health
L2
“SEX “sge_group”
MARST™ “EECNT_PP_R”
"KID_group™ o
{71 “sOL" ‘OLN
] TOVISMNT 'ASDERR"
] TABIDENTT ‘Ho’
“COoWD" "NOCSBRD
TRVODE™ "LOINCA”
‘Lorce” ‘d.Vicoratio de bef"
“RUINDFG" ‘mPAIRT
“20B0ER" “OR0B1INT
] “IMMDER” *AGE_TMM_REVISED_group™
"YRIM group” CITSe"
] TGENSTROS' ‘ARIFCLTY"
] TOIsABFL "OIsSAasIL
] “S_DEAD" oo
] "COD:_CODES “copz”

'CODZ_CODES
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B. Workflow Highlights Screenshots of linked dynamic document
1.2 Autonomous phases: data cleaning, statistical modelling, graph production

# Jrnk to the source of the location ma,
HOW to reproduce path_input_micro <- "./data-unshared/raw/1pdln_synth_final.czv"
path_input_meta «<- "./data-unshared/derived/ls_guide.rds"

. 0. Clone this repository (either via git or from the browswer)

. i. Lauch R5tudio project via .Rproj file ¥ fest whether the Ff1]e

exists the fink 75 good

. il. Execute ./manipulation/@-metador.R to generate object with meta data

testit::assert("File does not exist™, base::file.exists(path_input_microl)

* il Examine ./reports/technique-demonstration/ to see how models were estimated. .

testit::assert("File does not exist”™, base::Tile.exists(path_input_meta))

. iv. Run [ ./reports/graphing-phase-only/graphing-phase-only.R ] to load the model solution and start producing graphs

BaCkground # declare where you wili store the proguct of this script
path_save =<- "./data-unshared/derived/0-greeted.rds"
s |nformation for Participants

* Data Codebook ds0 <- readr::read_csv(path_input_micro) %% as.data.frame()

Dynamic Documentation on Data Cleaning

ds0 %=% dplyr::glimpse(50)

* _/manipulation/@-metador.R records the definition of available variables, their factor levels, labels, description, as well as

additional meta data (e.q. colors, fonts, themes). ## Observations: 4,346,649
sl ./manipulation/l-greeter.R gmports the raw data and perform general tweaks. #% Variables: 34
## § ABDERR_synth
The product of these two scripts define the foundation of every subsequent analytic report. = f
P P v q yuerep ## § ABIDENT_synth cat("Save results to ",path_sawve)
## § ADIFCLTY_synth
1s_guide ¢- readRDS{"./data-unshared/derived/@-metador.rds") ## § CITSM_synth
ds@ <- readRD5("./data-unshared/derived/1-greeted.rds") ## § COWD_synth o ) . i )
#2 § DISABFL_synth ## 5ave results to . /data-unshared/derived/0-greeted.rds
#% 5 DISABIL_synth
Analytics during Hackathon e )
- saveRD5(ds1l, path_sawve)
## § FPTIM_synth
® ./reports/eda-1/eda-1 - prints frequency distributions of all variables. ## § GENSTPOB_synth
& ./reports/eda-1/eda-la-first-gen-immigrant - repeats adal but for subsample of first-genaration immigrants ## § HCDD_synth The R session information (including the OS5 info, R version and all packages used):
## 5 IMMDER_synth
Resulst of these two EDAs informed development of the script to estimate and to graph models of immigrant mortality: ## § LOINCA_synth
. . o #% 5 LOINCE_synth sessionInfol)
® . /reports/coloring-book-mortality/coloring-book-mortality.R - implements analysis in the historic context of the ## § MARST_synth
IPDLMN-2018-hackathon. Not a report, but a bare R script. Need to know the optiens before running. More for ## § NOCSBRD_synth
archeological purposes. #% § OLN_synth B . _
#2 5 POBDER_synth ## R wersion 3.4.4 (2018-03-13)
This script yeilded a collection of printed graphs stored in ./reports/coloring-book-mortality/prints/ , visualizing three ## § SEX_synth #2 Platform: x86_64-wEd-mingw32 64 (64-hit)
different collection of predictors from the same model. There were put together into this slide deck and presented during the ## § TRMODE_synth : - . ' )
closing plenary of IDPDL-2018 Conference in Banff. ## § RPAIR_synth ## Running under: Windows »= 8 x64 (build 3200)
§ PR_synth T «InT» 3h, 4B, £4, ... 36

#2



B. Workflow Highlights Screenshots of linked dynamic document
1.2 Autonomous phases: data cleaning, statistical modelling, graph production

How to reproduce

. 0. Clone this repository (either via git or from the browswer)

. i. Lauch R5tudio project via .Rproj file
. il. Execute ./manipulation/@-metador.R to generate object with meta data
. iii. Examine ./reports/technigue-demonstration/ to see how models were estimated. 3 1D greup O oee a¢ T ehildeen, three & wmare (hlidres, no childres, ooe o¢ tws,
X - - . X proup( desmogyaphic $ NN _growg 202 or later, 2002 or leter, fon-lesigrants and imstitutioeal reaid. .

* iv. Run [ ./reports/graphing-phase-enly/graphing-phase-only.R ] to load the model solution and start producing graphs v $ oge_greup &2 = 34, 30 3 34, 6% == 9, I8 tz 36, S t= %3, 70 tz 76, 30 23 ...

ape_group This chunk will sutyset the data

Background
2 Mis chumd 15 colled iy reparts/eda- Leda- to-First-gee-Unmigrmt, And
EFCNT =2 R 8 «» 05 V3
. & detprrifilter{M Kia¥ selected provines) 0

s |nformation for Participants Nbgoe Splyrs - HiMer (IWOER = “Damigrants®) 0K

m plyr: (1 Itew {DENITROD «« "Lyt generation Retpiondant bors sutyide Canada™)

* Data Codebook

Rroupl \aerity |

group( demographic )

Dynamic Documentation on Data Cleaning
SEX

* . /manipulation/@-metador.R records the definition of available variables, their factor levels, labels, description, as well as Sasaion information SEX
additional meta data (e.g. colors, fonts, themes).

® . /manipulation/1-greeter.R imports the raw data and perform general tweaks.

The product of these two scripts define the foundation of every subsequent analytic report.

Famole 52%

1s_pguide <- readRDs{"./data-unshared/derived/@-metador.rds")
ds@ <- readRD5("./data-unshared/derived/1-greeted.rds")

Analytics during Hackathon e

ol ./reports/eda-1/eda-1 - prints frequency distlbutions of all variables.

sl ./reports/eda-1/eda-1a-first-gen-immigrant Qrepeats edal but for subsample of first-generation immigrants

0 008 MO X

. . - . . . Nurder of ged Records ’ "
Resulst of these two EDAs informed development of the script to estimate and to graph models of immigrant mortality: -:1-n_|;,1.:p.,. ords. m=0)
$SEX SEXlevnh 1 2 “Fomale” "Mak”
® . /reports/coloring-book-mortality/coloring-book-mortality.R - implements analysis in the historic context of the SEX)3bet 111 Sex
IPDLMN-2018-hackathon. Not a report, but a bare R script. Need to know the optiens before running. More for S EXdeicription (1) <es

archeological purposes.

This script yeilded a collection of printed graphs stored in ./reports/coloring-book-mortality/prints/ , visualizing three
different collection of predictors from the same model. There were put together into this slide deck and presented during the

closing plenary of IDPDL-2018 Conference in Banff.
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B. Workflow Highlights Screenshots of project repository
1.2 Autonomous phases: data cleaning, statistical modelling, graph production

nents 3 GitHub » andkov 3 ipdin-2018-hackathon * reports » coloring-book-mortality

How to reproduce O Nome Date
prints 2018-09-13 08:02
. 0. Clone this repository (either via git or from the browswer) @ coloring-book-mortality 2018-09-12 15:23
* i Lauch RStudio project via .Rproj file ipdin-2018-banff-hackathon-results-2018-09-14 2018-08-14 07:17
. il. Execute ./manipulation/@-metador.R to generate object with meta data [%] results-part-1 2018-09-13 23:41
* il Examine ./reports/technique-demonstration/ to see how models were estimated. [%] results-part-2 2018-08-13 23:41
. iv. Run [ ./reports/graphing-phase-only/graphing-phase-only.R ] to load the model solution and start producing graphs D results-presentation-script.md 2018-09-1407:30
Bac kg round Jments » GitHub » andkov » ipdin-2018-hackathon > reports > coloring-book-mortality » prints
* Information for Participants i o - .
e Data Codebock WY Y ) LR ¥
ALY W WY
. . . LR L E \\_\ '\\\:
Dynamic Documentation on Data Cleaning N N N
1 2 3

* _/manipulation/@-metador.R records the definition of available variables, their factor levels, labels, description, as well as
additional meta data (e.g. colors, fonts, themes).

s AR e e R ¢ A g ek e -

® . /manipulation/1-greeter.R imports the raw data and perform general tweaks. (S SN - svvy ey
LA s - \ "HRN
! : . . - . . @v =1+ PR+ age_group + female + marital * educ3 * poor_health + FOL « OLN
The product of these two scripts define the foundation of every subsequent analytic report. - o s Shin Coastls
M o Fomale
1s_guide <- readRDS{"./datz-unshared/derived/@-metador.rds") — 2322 > ® ase
dse <- readRD5("./data-unshared/derived/1-greeted.rds") ® wue
Analytics during Hackathon Mol Swiie
. wep_drecad
. widowed
® ./reports/eda-1/eda-1 - prints frequency distributions of all variables. @ snge
& . /reports/eda-1/eda-la-first-gen-immigrant - repeats edal but for subsample of first-generation immigrants
Bt Cohet
Resulst of these two EDAs informed development of the script to estimate and to graph models of immigrant mortality: Education
@ ess than righ schoad
I . ..a'reEortsIcolorinﬁ-book—mortali‘tz!colorinﬁ—l}ook—mor‘talitr.R I implements analysis in the historic context of the @ hoh scron

IPDLN-2018-hackathon. Mot a report, but a bare R script. Meed to know the options before running. More for @ more than high school

archeological purposes.

This script yeilded a collection of printed graphs stored in ./reports/coloring-book-mortality/prints/ , visualizing three

Poor haalth
different collection of predictors from the same model. There were put together into this slide deck and presented during the ® s
closing plenary of IDPDL-2018 Conference in Banff. ® Fase



B. Workflow Highlights Screenshots of project repository
1.3 Layers of Isolation: analysis vs presentation using .R (+ .Rmd) => .html (+ .pdf)

nents 3 GitHub » andkov 3 ipdin-2018-hackathon * reports » coloring-book-mortality

#

0 Mame Date

prints 2018-09-13 08:02
@ coloring-book-mortality 2018-09-12 15:23
ipdin-2018-banff-hackathon-results-2018-09-14

./reports/coloring-book-mortality/ = vt part1

[%] results-part-2

Fails to separate modeling, graphing, and reporting D) oot vtation scitome

Jments » GitHub » andkov » ipdin-2018-hackathon > reports > coloring-book-mortality » prints

L) . :
V) ""\‘.\;'
1y ) T W
- Ty ) W N
nents * GitHub * andkov » ipdin-2018-hackathon Wy L VNS
. 1 2 3
L] Name coloering-book-mortality
data-public eda-1 "-..::'::' s ‘ = '. ”"' ' Zgc
data-unshared graphing-phase-only ::i: ~ 3 ::E,: Y w~:l:.PROachmupo::.omlmltwuc::ool_hlllmon:..;(::h:'-
libs , . .
_ _ technique-demonstration N Female
manipulaticn D " p ® Fase
. ® wu
reports README.md RuE
sandbox
Marital Status
scripts @ sep_drvesd
- . widowed
utility ® snge
D Jgitignore @ mar_conat
:“ Education
D Rhistory : ::"‘:,::ms:"w
E ipdin-2018-hackathon @ more than high schous
| ] LICENSE
D MEWS Poor health
| ] README.md ® e

® Fase
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B. Workflow Highlights

1.3 Layers of Isolation: analysis vs presentation using .R (+ .Rmd) => .html (+ .pdf)

Technique demonstration

* . /reports/technique-demonstration/ - a cleaned, simplified and heavily annotated .R + .Rmd version of coloring-book-

Branch: master v | ipdIn-2018-hackath README.md : : . - : . - : .
—_ ey acamen/ o mortality.R script. Optimized for learning the workflow with the oniginal data. For full details consult its stitched_output.

ﬂ andkov Update README.md s . /reports/graphing-phase-only/ - focuses on the graphing phase of production. Fully reproducible: works with the
results of the models estimated during technical-demonstration, stored in . /data-public/dereived/technigue-
demonstrations . For full details consult its stitched_output

ents » GitHub » andkov » ipdin-2018-hackathon » reports » graphing-phase-only

nents » GitHub s andkov # ipdin-2018-hackathon O Name ) Date modified Type Size
[ Mame - coloring-book-mortality figure-png 2018-10-3012:27  File folder
eda-1 prints 2018-10-3012:58  File folder
data-public graphing-phase-enly stitched_output 2018-10-30 13148 File folder
data-unshared technigue-demonstration [ graphing-phase-only.md 2018-10-3012:40  MD File 24 KE
s || README.md I graphing-phace-only 2018-10-301343 | RFile 16 KE
manipulation 6 graphing-phase-only 2018-10-3013:36 | RMD File 5 KB
reports € graphing-phase-only-1 2018-10-3013:37  Chrome HTML Do... 2,805 KB
sandbox @ graphing phase-only-2 2018-10-3013:40  Chrome HTML Do... 2771 KB
scripts
utility
D Jgitignore
R
|| Rhistory
£ ipdin-2018-hackathon
| ] LICENSE
| ] NEWS
| ] README.md
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B. Workflow Highlights

1.3 Layers of Isolation: analysis vs presentation using .R (+ .Rmd) => .html (+ .pdf)

.R — stores analysis (what really happens) .Rmd — stores presentation (how you tell about it)

a graphing - phiase-only.f a graphing-phase-anly Rme

% Insert = ' ‘ . fun =
B Soarce an Save

Ban & B Sowrce -
Xt 1 1 v X

t to stitch a h report < s script sed on In ASTuc load-sources

stitch_rmd( o1 ~eport yraphing-phase-only/graphing-ph: load-packages
declare-globals
load-data
tweak-data
inspect.data
define-unility-functi

o
define-graph-controls
defline-coloring-bo !:‘.Y‘.gc
SN Colo spacelab
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B. Workflow Highlights

1.3 Layers of Isolation: analysis vs presentation using .R (+ .Rmd) => .html (+ .pdf)

.R — stores analysis (what really happens)

.Rmd — stores presentation (how you tell about it)

8 https://raw.githack.com/andkov/ipdin-2018&-hackathon/master/reports/graphing-phase-only/graphing-phase-only-1.html

load sources

load packages
declare globals
load data

tweek data
inspect data
custom functions
Graph controls
Coloring Book setting
Display 0
Display 1
Display 2

Display 3
Display 4

Display 5
Display &

save to disk

Session Information

Graphing Phase Only

Date: 2018-10-30

This report provides demonstration of visualizing the model estimated by
./reports/technique-demonstration/technique-demonstration.R It does not require access to the raw data, instead it loads
only estimated model results.

load sources

# Call “base::source()’ on any repo file that defines functions needed below.
# Ideally, no real operations are performed.
base: :source("

scripts/graphing/graph-logistic.R")
base: :source("./scripts/graphing/graph-presets.R") # fonts, colors, themes

load packages

# Attach these packages so their functions don't need to be gqualified: http://r-pkgs.had.co.nz/namespace. html#
search-path

library({ggplot2) #For graphing

library(magrittr) # Pipes

library(dplyr)

requireNamespace("dplyr", quietly=TRUE)

requireNamespace( “TabularManifest") # devtools::install_ github("Melinae/Tabulartanifest”)
requireNamespace( "knitr")

requireNamespace(“scales™) #For formating values in graphs
requireNamespace("RColorBrewer")

declare globals

# Link to the source of the location mapping

# This script works with model results data estimated during /technique-demonstration/

path_input_micro <- "./data-public/derived/technique-demonstration/ls_model.rds"

path_input_meta <- "./data-unshared/derived/ls_guide.rds"
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# test whether the file exists / the Link 1s good



B. Workflow Highlights

1.3 Layers of Isolation: analysis vs presentation using .R (+ .Rmd) => .html (+ .pdf)

Technique demonstration

* . /reports/technique-demonstration/ - a cleaned, simplified and heavily annotated .R + .Rmd version of coloring-book-

Branch: master v | ipdIn-2018-hackath README.md : : . - : . - : .
—_ ey acamen/ o mortality.R script. Optimized for learning the workflow with the oniginal data. For full details consult its stitched_output.

ﬂ andkov Update README.md s . /reports/graphing-phase-only/ - focuses on the graphing phase of production. Fully reproducible: works with the
results of the models estimated during technical-demonstration, stored in . /data-public/dereived/technigue-
demonstrations . For full details consult its stitched_output

nents * GitHub * andkov » ipdin-2018-hackathon

[ Name - colering-book-mortality
eda-1
data-public graphing-phase-only nents * GitHub » andkov » ipdin-2018-hackathon » reports » eda-1
::;E-Uﬂihar\i'd technique-demonstration (] Mame " Date modified Type Size
manipulaticn D README.md figure-png 2018-09-05 15:53 File folder
reports € eda-1 2018-09-11 1317 Chrome HTML Do... 1,963 KB
sandbox D eda-1.md 2018-09-11 1317 MD File A0 KB
scripts 6 eda-1 2018-10-30 17531 R File 4 KB
utility G eda-1 2018-09-05 16:29 RMD File 4KE
D Jgitignore € eda-1a-first-gen-immigrant 2018-10-30 1752 Chrome HTML Deo... 1,943 KB
-] D eda-1a-first-gen-immigrant.md 2018-10-30 1752 MO File 41 KB
D Rhistory 8 eda-1a-first-gen-immigrant 2018-10-30 1749 RMD File 4KB
£ ipdin-2018-hackathon
| ] LICENSE
| ] NEWS
| ] README.md
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B. Workflow Highlights

1.4 Two essential means of production: knitr::stitch() vs rmarkdown::render()

Technique demonstration

* . /reports/technique-demonstration/ - a cleaned, simplified and heavily annotated .R + .Rmd version of coloring-book-

Branch: masterv | ipdIn-2018-hackath README.md : : o . . _ . : .
—_ Lo acamen/ - mertality.R script. Optimized for learning the workflow with the original data. For full details consult its stitched_output.

ﬂ andkov Update README.md s . /reports/graphing-phase-only/ - focuses on the graphing phase of production. Fully reproducible: works with the
results of the models estimated during technical-demonstration, stored in . /data-public/dereived/technigue-
demonstrations . For full details consult its stitched_output

ents » GitHub * andkov » ipdin-2018-hackathon » reports » technique-demonstration

Fat

nents » GitHub » andkov » ipdin-20128-hackathon [] Name Date modified Type Size
[] Name ) coloring-book-mortality figure-png 2018-10-30 13:30 File folder
data-public eda-1 prints 2018-10-30 12:42 File folder
data-unshared geaiphing-phase-cnly stitchl.ed_output | 2018-10-30 0% Fi|EfI3.|I:|EF o
libs technique-demonstration Q technique-demonstration.md 2018-10-3013:39 MD File 52 KB
manipulation t} technique-demonstration 2018-10-30 13:42 R File 28 KB
— | ] README.md [A1€ ) technique-demonstration 2018-10-3012:45 | RMD File 6 KB
candbox E technique-dernconstration-1 2013-10-3013:34 Chrome HTML Dao... 2 854 KB
scripts 'E technique-demonstration-2 2018-10-3013:39 Chrome HTML Do... 2320 KB
utility
D Jgitignore
R ients » GitHub * andkov » ipdin-2018-hackathon » reports » technique-demonstration 3| stitched_output
?;SZ:j-Zg1B-hackathon (1] Mame B Date modified Type Size
D LICEMSE M€ technique-demonstration 2018-10-30 13:43 Chrome HTML Dao... 77 kB
D MEWS D technique-demonstration.md 2018-10-3013:43 MD File 55 KB

| ] README.md
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https://www.rdocumentation.org/packages/knitr/versions/1.20/topics/stitch
https://www.rdocumentation.org/packages/rmarkdown/versions/1.10/topics/render

A. Graphing Technique

0.0 Data & Context : Mortality factors of Canadian immigrants at IPDLN-2018 hackathon by Statistics Canada in Banff

0.1 Modeling form: univariate logistic regression with categorical predictors
0.2 Graphical form: faceted scatterplot in ggplot2
0.3 Coloring book: Mapping informed expectations from predictors onto color

B. Workflow Highlights

1.0 “Let no one ignorant of geometry enter”: (my) scripts were written to be read by humans
1.1 RAnalysisSkeleton by Will Beasley: basic starting point for reproducible projects

1.2 Autonomous phases: data cleaning, statistical modelling, graph production

1.3 Layers of Isolation: analysis vs presentation using .R (+ .Rmd) => .html (+ .pdf)

1.4 Two essential means of production: knitr::stitch() vs rmarkdown::render()

C. Conclusions

2.0 Different than Notebooks: sacrifices simplicity for agility via layers of isolation
2.1 R (+ .Rmd) = .html (+ .pdf) : moving away from data playing towards data science
2.2 Reproducible projects: moving away from notebooks towards software
2.3 Looking back to Neil Ernst talk:
« Parameters and configuration
« Hidden state
» Longevity and version control
« Testing and modularity
» Notebook carpentry
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https://github.com/andkov/ipdln-2018-hackathon
http://www.literateprogramming.com/
https://github.com/wibeasley/RAnalysisSkeleton
https://www.rdocumentation.org/packages/knitr/versions/1.20/topics/stitch
https://www.rdocumentation.org/packages/rmarkdown/versions/1.10/topics/render

