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What is a design process?

Tim Brennan (~1990) via Dubberly (2008). How do you design? A Compendium of Models.
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https://www.dubberly.com/articles/how-do-you-design.html

What is a design process?

Tim Brennan (~1990) adapted for academia. How do you design? A Compendium of Models.
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What is a design process?

Theory ﬁ/

f\/\/[

A process model of
the scientific method

Hypothesis —\L

Experiment —\L

\; '
Observation —\L
[

Conclusion

Dubberly (2008). How do you design? A Compendium of Models.
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What is a design process?
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Royce, W. W. (1970). Managing the development of large software systems. 10.5555/41765.41801.
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What is a design process?

Four levels of viz design

4. Domain situation
Observe target users using existing tools

@ Data/task abstraction

Visual encoding/interaction idiom
Justify design with respect to alternatives

Algorithm
Measure system time/memory
Analyze computational complexity

Analyze results qualitatively
Measure human time with lab experiment (/lab study)

Observe target users after deployment (field study)

Measure adoption

Munzner (2015). Visualization analysis & design. Link.
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https://www.cs.ubc.ca/~tmm/vadbook/

What is a design process?

4 Domain situation Theory
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What is a design process?

Iteration until converging
on a predefined goal
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Iteration as global search

2D/3D?

Raw/
Summaries?

Show age and
time evolution of
mortality sex gap

Points/Lines/
Shading?

Static/Animated?

Dense/sparse?

Periscopic (2017). Behind the Scenes: Visualizing 264 Years of Swedish Mortality.
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https://periscopic.com/#!/articles/Visualizing-Swedish-Mortality

Iteration as local refinement

2D/3D? A -
:Tc::data in2D ﬂ

Raw/
Summaries?

Step 4
Spin on y-axis to
not occlude data

Show age and

time evolution of Fo/nts/Lines/ &z

add perspective

: hading?
mortality sex gap Shading
Static/Animated? Brico
:Dr:;:{;e observed off recent cohorts
dea:h; from circle area
to 30 line height
Dense/sparse?

Periscopic (2017). Behind the Scenes: Visualizing 264 Years of Swedish Mortality.
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https://periscopic.com/#!/articles/Visualizing-Swedish-Mortality

lteration as global search — Iteration as local refinement

deaths }
observed

it age
"0
1751
1800
1850
1900
male : female ratio
deaths observed
2:1 [l more male
deaths
I Since the 1980s, we see a rapid
2000 1:2 [l more female decline in male smoking with more
deaths women who now smoke daily. This
is closing the gender gap in
mortality.

Periscopic (2017). Behind the Scenes: Visualizing 264 Years of Swedish Mortality.
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https://periscopic.com/#!/articles/Visualizing-Swedish-Mortality
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https://github.com/jschoeley/rore2021-challenge

Iteration as local refinement

Projected population with uncertainty
a0 YEIdE Females ages 15 to 49 in 2050

Niger
Ghana

Cote d'voire
2 - . Mali

Siarra Leone - . Burkina Faso
Senegal
Guinea
Benin
Togo
Senegal - . Sierra Leone

Liberia

]

7]

o)
L]

Mauritania
Gambia
Guinea-Bissau

Cabo Verde

102407 152407
Populaticn size

Population size in mil

Scholey et al. (2017). Github.
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lteration as global search

Define design domain, goals &
constraints

Explore the design space

Explore the data

PHDS 24

Rostock retreat on Data Visualization (2017). Via Twitter.
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https://x.com/UrszulaAK/status/879707761646252032

lteration as global search

Define design domain, goals &
constraints

Explore the design space

Explore the data

Visual
vocabulary

e
&% ft.com/vocabulary

Financial Times Visual Journalism Team (2020). Visual vocabulary.
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https://github.com/Financial-Times/chart-doctor/tree/main/visual-vocabulary

Numeric Categor um & Ca Mar Network Time ri

lteration as global search

Define design domain, goals &
constraints

Explore the design space

Explore the data

Holtz & Healy (2018). From Data to Viz.
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https://www.data-to-viz.com/

lteration as global search

Define design domain, goals &
constraints

Explore the design space

Explore the data ggp|0t2

Wickham et al. (2024). ggplot2.tidyverse.org.
Scholey (2018). Tidy R Lecture Notes. Link.
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https://ggplot2.tidyverse.org/
https://jschoeley.github.io/ced18-tidyr/index.html

What is a design process?

Iteration until converging
on a predefined goal
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Design domains, constraints & goals
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Auction Dashboard™ composite volume profile view.
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http://www.auctiondashboard.com/_/rsrc/1460081543308/learn/2016-04-07_22h12_09.png

Design domains, constraints & goals

Situation room e e g

SITUATION -2400 HRS 6 JUNE 1944

Official U.S. 12th army position Ha. FUsAG
map at 2400 hours on D-Day.
Wikimedia.
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https://commons.wikimedia.org/wiki/File:D-Day.jpg

Design domains, constraints & goals

Situation room

Official U.S. 12th army position
map at 2400 hours on D-Day.

Wikimedia.
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Design domains, constraints & goals

Situation room

Kamerkar et al. (2017). Exosomes facilitate
therapeutic targeting of oncogenic KRAS in
pancreatic cancer. Nature.
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https://doi.org/10.1038/nature22341

Design domains, constraints & goals

New York Times Figure 1 Gregor Aisch and Josh Keller (2016). NYT.

What Happens After Calls for New
Gun Restrictions? Sales Go Up

By GRECOR AISCH and JOSH KELLER UPDATED June 13, 2015

2.0 million guns sold per month 2 million guns sold

In the January after Obama's

1.8 re-glection and the shooting
at Sandy Hook Elementary

Schoaol

16
1.4
1.2 1.1 million guns sold
Manth of Obama's election

1.0

754,000 guns sold

Month of Sept. 11
0.8 attacks

Estimated gun sales

0.6 per month

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
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https://www.nytimes.com/interactive/2015/12/10/us/gun-sales-terrorism-obama-restrictions.html

Design domains, constraints & goals

War propaganda

Monmonier (1996). How to Lie with Maps.
Reprinted from German Library of
Information (1940). A study in empires.
Facts in Review 2 (5).
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Explicit design goals



Design domains, constraints & goals

General goals

Rost (2017). Why do we
visualize data?

INCH conference presentation.

Attention
& Beauty

Under-
standing

@lisacrost

Implication

. Get them to read
Goals Of . Attract different

Data VIS learning types
. Go with the hype

. Create beauty

PHDS 24 Schéley - Visualization Design

1. Understand

2. Explain

3. Get people
to explore

. Prove

. Correct views
. Evoke feelings
. Evoke actions
. Go meta



https://github.com/lisacharlotterost/talk-slides/blob/master/1703_WhyDoWeVisualiseData.pdf

Design domains, constraints & goals

Specific goals

Schéley & Willekens (2017).  [Table 1:
Visualizing compositional
data on the Lexis surface.
10.4054/DemRes.2017.36.21.

Evaluation of different visualization techniques for compositional
data on the Lexis surface

Ternary- Qualitative- Agewise- Small
balance scheme sequential scheme area plot multiples
Completeness yes no yes yes
Continuity yes yes no yes
Category limit 3 ~ 5-6 ~ 8 unlimited
Pattern perception good good limited good
Table lookup limited limited limited limited
Colour-accessible no no yes yes
Footprint small small small large
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https://doi.org/10.4054/DemRes.2017.36.21

Design domains, constraints & goals

Goal trade-offs

Cairo, A. (2012). The Functional Art.
An introduction to information graphics and visualization.
Link.

More complex
and deeper

Mulodimensaonalin

| Dersany

® .
Funcuonakiy \ Urygmmnaking
\bstracuon .\ ' [ Some iy

Redundancy

Famibarny / \
| 'rudbmensionaliin Laghiness

More 'ill'll'“igihlr

and shallower
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https://dl.acm.org/doi/10.5555/2432449

Design goal effective task abstraction

Cleveland, W. S., & McGill, R. (1984). Graphical Perception: Theory, Experimentation, and Application to the
Development of Graphical Methods. Journal of the American Statistical Association, 79(387), 531.

TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE S5
100+ 100 - 100+ 100~ 100 -
B s
a py
1 -
il '
04 : .n 111 o 04 ~ L1l 0- o4 r
A B A B A B A B A

Figure 4. Graphs from position—length experiment.
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Design goal Attention and engagement
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S
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http://wimmelbild.animationsfilm.de/wp-content/uploads/2016/07/Wimmelbild-DINA5-300dpi.jpg

Design goal Attention and engagement

Macro view
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Design goal Attention and engagement

Micro view
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Gasoline Motor, |
anal, Talking

1871 Welt machine, by Goodye

Typewriter. Suez Canal.| | Tunneling Shield.
queduct,Washington|1865 Parliament Bldgs. d,Ott Web Pres:
rship). :
First attempts at moving picture mach.]|
1859 |st Petr

1855 Phonograph, by Scott.| |Rubber Dental Plate.| |Safety Matches.
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; 18
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Carleton Brown (1936). History on parade by Carleton Brown. History Institute of America, Inc. o
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Design goal Attention and engagement

Macro view
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Conde et al. (2019). Data gaps and opportunities for comparative and conservation biology. PNAS. o
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Design goal Attention and engagement

M |C rO VleW Eleutherodaclidae

o T
o X

Eleutherodactylus danae
Scientific classification &

|[Kingdom: Animalia

Phylum: Chordata

Class: Amphibia

en.wikipedia.org/wiki/Eleutherodactylidae

Order: Anura

Family: Eleutherodactylidae
Lutz, 1954

Subfamilia

Eleutherodactylinae

Phyzelaphryninae

Synonyms

Eleutherodactylinae Lutz, 1954

Conde et al. (2019). Data gaps and opportunities for comparative and conservation biology. PNAS. -
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502,025

STOLEN YEARS

oy
® mOg. eE om IE amer

Periscopic (2013). guns.periscopic.com.
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Design goal Influence

Infant mortality rates for parts of
San Diego, California expressed in
national rates of comparable nations.

Via Monmonier (1996). How to lie with maps.
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Circulatory diseases Congenital anomalies Digestive diseases External lll-defined

mlﬁ[]l.

20 !
I
0 =

Scholey & Willekens (2017).
Visualizing compositional
data on the Lexis surface.
10.4054/DemRes.2017.36.21.

Infections Neoplasms Other Perinatal conditions Respiratory diseases
100
80 -
=]
60
l
40
20
11

il i R

oo

0 1940 1960 1980 2000 '40 '60 '80 ‘00 '40 '60 '80 ‘00 ‘40 '60 '8.0n T—O‘O '40 '60 '80 ‘00
Cause-of-death distribution Proportion on all deaths In France 1925-1937, ages 1-5,
For any given period and age the colour represents the Lt respiratory diseases were the most
proportion of deaths by a specific cause on all deaths. .... ?gfrgrgﬂog?lgsfeaﬁffggﬁihésa@%%lil:tln9
Period-age regions where a cause of death is the 0 10 20 30 40 50 60 70 80% this periodfage range.
most common are outlined in black. 47
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Competing design goals

Scholey & Willekens (2017).
Visualizing compositional
data on the Lexis surface.
10.4054/DemRes.2017.36.21.

PHDS 24

Modal cause-of-death

At any given period and age
the most common cause of
death contributes x% to all

deaths.
Proportion on
all deaths
100%
Q AT
X%,
()
@d‘$/
4
4 80
b, I
%
s
0)4
60
40
20
\] SEA
o & Lo
\§$\Q‘r§ Q,c’\ O\g‘%:@
O\&O&‘b NS @

Most common
cause of death

Between 60 to 80% of all deaths in
France 1990, ages 20-25, were due to
external causes — the most common
cause of death within this period-age
range.

1930 1940 1950 1960 1970 1980 1990 48
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Competing design goals

Scholey & Willekens (2017).
Visualizing compositional
data on the Lexis surface.
10.4054/DemRes.2017.36.21.

Cause-of-death distributio

At any given period and age
the distribution of colours
represents the distribution
of deaths by cause.

In France 1995, ages 30-34,
causes of death were distributed as:

Other causes (22%)

External causes (40%)

Infection (22%)

. Neoplasm (171%)
“-.. mmm Cardiovascular disease (5%

i ————————
1930 1940 1950 1960 1970 1980 1990
Period

49
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Scholey & Willekens (2017). S P S P L 8 \@QO&@*
Visualizing compositional ’?foe C
data on the Lexis surface. o
10.4054/DemRes.2017.36.21. % ©

80 Cause-of-death distribution

At any given period and age
N the colour represents the

distribution of deaths among
three causes.

70

60 Neoplasm

50

40

- AVAY
v,

30 0‘3} J— /_ &
k2K Sg
O %%
K / Other

20

o InFrance 1990, ages 55-60, neoplasms
& were the most common cause of death,
accounting for 40-60% of all fatalities
within that period-age range. External
causes contributed 0-20% and "other"
causes 40-60% to all deaths.

1930 1940 1950 1960 1970 1980

Period

1990

50
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Scholey & Willekens (2017).
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9 & Age
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% death contributes X% to all 85-89 E
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i distribution of deaths among R . 65-69 . of deaths by cause.
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£ 50-54 —
* 2 [0 ot causes ez
45-49
> N |
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¢ oo oo 2 I Infection (22%)
& & 30-34 Infection %)
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Circulatory diseases Congenital anomalies Digestive diseases External lii-defined

B

Table 1: Evaluation of different visualization techniques for compositional
data on the Lexis surface

Ternary- Qualitative- Agewise- Small & ,‘ .

balance scheme sequential scheme area plot multiples 0

Infections Neoplasms Other Perinatal conditions Respiratory giseases
100
Completeness yes no yes yes "
Continuity yes yes no yes “

Category limit 3 ~ 5-6 ~ 8 unlimited H =i
Pattern perception good good limited good

Table lookup limited limited limited limited P T
Co]our-aocess|b|e no no yes yes 0 1940 1960 1980 2000 '40 '60 '80 ‘00 40 '60 é? ‘00 '40 60‘=80 ‘=00 40 '60 '80 ‘00

. Cause-of-death distribution Proportion on all deaths In France 19851987, ages 1-5
Fo Otp rint small small small |arg e For any given period and age the colour represents the ~ ———————————» respiralory discases were the most

proportion of deaths by a specific cause on al deaths. common dause of death, accouniing
Period-age regions where a cause of death is the 0 10 20 30 40 50 60 70 80% (ﬁ"szgs-:g déa';f:’"a:‘ag‘g‘_mes within
most common are outiined in black.
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Competing design goals

Scholey & Willekens (2017). Causes of death have changed over time and vary with age
ViS u a | iZi ng CO m pOS i'[iO n aI The annual number of deaths from each cause, as a rate per 100,000 people in each age group in France.
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10.4054/DemRes.2017.36.21.

lll-defined causes
Ambiguous and unknown causes of
death, such as chest pain and sweating

F

6

\

Primary ani condary cancers, in-situ
carcinomas and benign tumours

In the past, causes of death

f among the very old were
| usually poorly understood and
listed as ill-defined causes.

Age All causes

100
Death rates rise
exponentiall
Wifh age. L 80 The annual risk of death

has declined over time

across all age groups.

[ ——
60 :

40

Infants and young 20
children
heightened risks.

Cancer death rates rose among
people born in the early 1900s,
driven by the rise in smoking.

face

- — -
1940 1960 1980 2000 1940 1960 1980 2000 1940 1960 1980 2000
Girculatory diseases Congenital anomalies Digestive diseases External lii-defined . . . .
- [ External causes Infectious diseases Respiratory diseases
E] Accidents, falls, overdoses, poisonings, Diseases caused by infections Respiratory infections, eumonia,
violence, suicides and others and parasites chronic respiratory diseases and others
100 ! ] TTHIN
The AIDS epidemic lefta
80 shadow in death rates from
Death rates from infectious diseases in young
external causes and middle-aged adults.
20 ise gradually i
i rise gradual N
with age. co =3
Infections Neoplasms Other Perinatal conditions Respiratory diseases | N
100 40
80 |
60 20
H = A L
40
\;\ |
20 1940 1960 1980 2000 1940 1960 1980 2000 1940 1960 1980 2000
! i Deatf:;;m[n E\X’;err“s\\fvausTes Death rates from infectious diseases and other causes
= el surged during World War Two, ¥ :
0 1940 1960 1980 2000 40 60 80 ‘00 20 00 40 60 B0 00 |40 ‘60 ‘80 ‘00 8 8 fell greatly from the mid-20th century onwards, with the

Cause-of-death distribution

For any given period and age the colour represents the
proportion of deaths by a specific cause on all deaths.
Period-age regions where a cause of death is the
most common are outlined in black

Proportion on all deaths

PHDS 24

0 10 20 30 40 50 60 70 80%

across age groups.

In France 19251937, ages 1-5,
respiratory diseases were the most
common cause of death, accounting
for 20-40% of all fatalities within
this period-age range.

rise of antibiotics, vaccines & healthcare.

Scholey - Visualization Design

Notes: Only selected categories of causes of death are shown. Causes were classified using ICD-9 death categories. Rates are shown for 5 year age-bands,
Source: Our World in Data based on Jacques Vallin and France Meslé (2014). Database on causes of death in France from 1925 to 1999.

OurWorldinData.org — Research and data to make progress against the world's largest problems. Licensed under CC-BY by the author Saloni Dattani
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Cairo, A. (2012). The Functional Art.
An introduction to information graphics and visualization.

Link.
The wheel preferred by The wheel favored by artists,
scientists and engineers graphic designers, and journalists
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Design for your audience

Zarulli etal. (2017). Women live longer than men even during severe
famines and epidemics. 10.1073/pnas.1701535115.
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Design for your audience

Zarulli etal. (2017). Women live longer than men even during severe po
famines and epidemics. 10.1073/pnas.1701535115.

Kyingler er af natur mere hardfere end maend

7 voldsomme begivenheder, hvor kvinder med en enkel undtagelse havde
den sterste chance for overlevelse >
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Design for your audience

Zarulli etal. (2017). Women live longer than men even during severe
famines and epidemics. 10.1073/pnas.1701535115.

© 2015 WARNER BROS. ENTERTAINMENT INC. AND RATPAC-DUNE ENTERTAINMENT LLC

Women ARE the stronger sex, a new study has found
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Scholey et al. (2021). Life expectancy e S
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Fig.1|LE changesin2019-2020 and 2020-2021 across countries. The The position of the arrowhead indicates the total change in LE from 2019 through
countries are ordered by increasing cumulative LE losses since 2019. The two 2021. The grey dots and lines indicate the average annual LE changes over the
line segments indicate the annual changes in LE in 2020 and 2021. Red segments years 2015 through 2019 along with 95% Cls. Ae, marks the change in period LE
tothe leftindicate an LE drop, while grey arrows to the right indicate arise in LE. over the designated period.
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Statistisches Bundesamt (2023).
Veranderung der Lebenserwartung bei
GEburt. Riickgang 2020

Frauen Rickgang 2021 Deutschland
Riickgang 2022
l_ West

Ost

Veranderung der Lebenserwartung bei Geburt von 2019 bis 2022

Anstieg 2022

Manner ; Deutschland
f West

Ost

Anstieg 2022

-1,35 Jahre -0,90 -0,60 -0,30 0,00

Die Pfeilspitze markiert jeweils die gesamte Veranderung von 2019 bis 2022

© hl Statistisches Bundesamt (Destatis), 2023
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Tanya Lewis for Scientific American (2022).

Why Life Expectancy Keeps Dropping in the U.S.

Changes in Life Expectaney by Country

Trends during the Pandemic
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Design for the medium paper (direct annotation)
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Design for the medium paper (direct annotation)

Smoking-related excess mortality

among male cohorts born prior to

World War Il. In later cohorts women's
smoking habits caught up with those

of men, counterbalancing the male deaths.
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Figure 1: Age-specific excess-male mortality in England & Wales 1905 to 2013. Clearly visible is the male Deaths of males related to
mortality related to World War I (1914-1918) and World War Il (1939-1945). Conscription was introduced in World War | (1914-1918).  peatng of males related to  Great successes in combating infectious
8 . A . Conscription was introduced World War Il (1939-1945 di d ly adult mortality f
March 1916 and applied to men aged 18-40. Smoking-related excess mortality among male cohorts born prior to in March 1916 and applied orid Warll s both Sexes, #;t?ngar%r?r:m;?r? a?;yhigaer
World War Il shows as a elliptical region above age 50. In later cohorts women's smoking habits caught up with to men aged 18-40. risk for accidents, which contributes to their
thoseof men, counterbalancing the male deaths. Great successes in combating infectious diseases reduce early excess mortality since the mid 1950s.
adult mortality for both sexes. Young men remain at a higher risk for accidents, which contributes to their excess Figure 1: Age-specific excess-male mortality in England & Wales 1905 to 2013.
mortality since the mid 1950s. 63
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Design for the medium paper (direct annotation)

Figure 3: Age trajectories of feto-infant survival A) by sex for the U.S. conception cohort 2009, B) Fi : P : . .
igure 3: Estimated hazard rates versus life table mortality rates over age by prematurity, birth
by U.S. conception cohort, C) by maternal origin for the U.S. conception cohort 2009, Fitted g by g yP ¥

(lines) versus lifetable estimates (points). weight, and Apgar score. There is substantial heterogeneity in the level and the shape of the
neonatal hazard trajectories ruling out the hypothesis of proportional frailties. The black line in
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Scholey (2020). The dynamics of ontogenescence. Github. 64
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Design for the medium paper

Scholey et al. (2021). Life expectancy changes since COVID-19. 10.1038/s41562-022-01450-3.
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Fig. 6| Annual LE declines since 1900. Period shocks to LE due to wars and epidemics show up as green vertical bands across countries, momentarily disrupting the
dominant trend of expectancy improvements, shownin grey.
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Design for the medium social media

Scholey (2021) Annual changes Annual changes in life-expectancy 1970 to 2020

In life-expectancy 1970 to 2020.
Tweet. Github. Life-expectancy is a measure of current population health
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Design for the medium poster

Birth flow with Cohort reflection
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Tim Riffe (2017). Birth flow with Cohort reflection. Github. -
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Design for the medium poster

Mapping Europe's Demographic Diversity

Hidden behind national averages and the narrative of an aging continent are Europe's diverse regions.
Making use of a novel visualization technique we highlight geographic variation in population composition.

Jonas Scholey - jschoeley@github.io - @jschoeley Ilya Kashnitsky - ikashnitsky@github.io - @ikashnitsky
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Kashnitsky, I, & Scholey, J. (2018). Regional population structures at a glance.
The Lancet, 392(10143), 209-210. doi.org/10.1016/S0140-6736(18)31194-2
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Learn more at github.comy/jschoeley/tricalore 1
All raw data by Eurostat. Tables: demo_r._pjanaggr (age structure, population density & population change), fst_r_lfezen2 (laborforce), edat_lfse_04 (education). SYDDANSK UNIVERSITET

Schaley & Kashnitsky (2018). Mapping Europe’s Demographic Diversity. Github. »
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Schaley & Kniffka (2023).
The birth hump. Github.
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perinatal excess mortality
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€ Vital statistics from US CDC conception cohort 2014
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https://github.com/jschoeley/bhump

Design for the medium presentation

Distribution of live-births
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Schaley (2023). Combined feto-infant mortality by week of gestation among conception cohort 2014. Github. o
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Schaley (2023). Combined feto-infant mortality by week of gestation among conception cohort 2014. Github. -
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Design for the medium presentation
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Schaley (2023). Combined feto-infant mortality by week of gestation among conception cohort 2014. Github. >
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Design for the medium presentation
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Schaley (2023). Combined feto-infant mortality by week of gestation among conception cohort 2014. Github. o
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Design for the medium presentation
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Schaley (2023). Combined feto-infant mortality by week of gestation among conception cohort 2014. Github. 0
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Design for the medium presentation

Table 1:
derived quantities.

Parametric specification of the feto-infant mortality trajectory over age of gestation and

Ontogenescent component

‘Transitional component

Ontogenescent hazard The instantaneous risk of fetal or in-
fant death at gestational age 7 = x + 24 due to causes with a
continuously declining incidence.

N
o

Total feto-infant hazard

hO(x) = ay exp(~bx)

Cumulative ontogenescent hazard

Ontogenescent hazard
+

Transitional hazard
"birth hump"

0 - ol g — ay exp(-bx)
H' (x)—'/". hO(s)ds = U0

w
o

ay Level of feto-infant mortality The approximate hazard of
feto-infant death at age of fetal viability.

b Rate of ontogenescence The relative rate of feto-infant
mortality decline over gestational age in absence of birth
hump.

Transitional hazard The instantaneous risk of fetal or infant
death at gestational age x due to causes associated with the
timing of onset of labor.

h'(x) = azexp (77

Cumulative transitional hazard

H"(x) = f‘ h(x)ds = axor\r/2[erf(A) + erf(B)],
o

where A = ,and erf(-) is the Gaussian error

function.

ay Magnitude of birth hump The instantaneous risk of fetal
or infant death contributed by the birth-hump component at
its peal

¢ Location of birth hump
‘The gestational age 1 = ¢ + 24 coinciding with the peak of
the risk of fetal or infant death contributed by the birth-hump.
component.

o Spread of transitional shock The curvature of the risk of
feto-infant death around its peak. Higher values flatten the
birth hump.

1:126 risk of fetal or infant death

N
o

Combined hazard

zard of feto-infant death The instantaneous risk of fet
nt death x weeks past fetal viability.

during 1 year following fetal viability -

Feto-infant survival curve The probability of surviving x
weeks past fetal-viability.

Cumulative incidence of feto-infant death Probability of fetal
or infant death x we t fetal-viability.

h(x) = hO(x) + h"(x)
59 = exp (~HOW) - H(v)

F(x)=1-5(x)

Competing risks inference

Cumulative incidence of feto-infant death due to causes as-
sociated with the timing of onset of labor.

—
o
L

Feto-infant deaths per

Share of feto-infant deaths over x weeks following fetal via-
bility contributed by the “birth hump".
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Scholey (2023). Combined feto-infant mortality by week of gestation among conception cohort 2014. Github.

75



https://github.com/jschoeley/phdthesis/blob/master/doc/schoeley-2020-the_dynamics_of_ontogenescence.pdf

Good Visualizations are designed
with a clear purpose, for a specific audience
and for a specific medium



Jonas Scholey

YW @jschoeley

® 0000-0002-3340-8518 MAX PLANCK INSTITUTE
schoeley@demogr.mpg.de FOR DEMOGRAPHIC RESEARCH
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