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What will you learn from this lesson?

e Characteristics of time-series data
e Classic ways of graphing time

e Time-series patterns

e Time-series data visualization

e Interactive techniques for time-series data visualisation
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Characteristics of time-series data

A typical time-series data table

Month/Year ‘ Country Air Sea ‘ Land ‘

01/2015 | World 948689 154708 149211
02/2015 | World 900198 151618 137002
03/2015 | World 940077 133632 127939
04/2015 | World 939370 118120 151134
05/2015 | World 945080 123136 154620
06/2015 | World 930642 115631 138474

07/2015 | World 1184753 139088 195392
08/2015 | World 1136524 117490 191048
09/2015 | World 925233 95408 111335
10/2015 | World 991913 119491 135543
11/2015 | World 930209 138730 135053
12/2015 | World 1058414 195431 171133
01/2016| World 1073904 175961 162257
02/2016 | World 1015346 160700 158983
03/2016 | World 1072456 148638 183044

04/2016 | World 1074475 131579 187293
05/2016 World 1029812 131450 194292
06/2016 World 989191 114080 166275
07/2016 World 1258176 145088 218392
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Characteristics of time-series data

Not so friendly time-series data

Monthly and Annually Inflation Rate History Singapore from 1993 to 2016

Year

Annual

Average
Rate

2016

-0.60%

-0.80%

-1.00%

-0.40%

-1.60%

-0.80%

-0.70%

2015

-0.40%

-0.30%

-0.40%

-0.50%

-0.40%

-0.30%

-0.40%

-0.80%

-0.60%

-0.80%

-0.70%

-0.60%

-0.43%

2014

1.39%

0.34%

1.21%

2.54%

2.71%

1.83%

1.22%

0.86%

0.60%

0.03%

-0.34%

-0.17%

1.02%

2013

3.60%

4.90%

3.50%

1.50%

1.60%

1.80%

1.90%

2.00%

1.60%

2.00%

2.60%

1.48%

2.37%

2012

4.80%

4.60%

5.20%

5.40%

5.00%

5.30%

4.00%

3.90%

4.70%

4.00%

3.60%

4.30%

4.55%

2011

5.50%

5.00%

5.00%

4.50%

4.50%

5.20%

5.40%

5.70%

5.50%

5.40%

5.70%

5.50%

5.24%

2010

0.20%

1.00%

1.60%

3.20%

3.20%

2.70%

3.10%

3.30%

3.70%

3.50%

3.80%

4.60%

2.80%

2009

4.30%

3.30%

2.60%

0.30%

0.20%

0.00%

-0.30%

-0.30%

-0.50%

-0.90%

-0.80%

-0.50%

0.62%

2008

6.60%

6.50%

6.70%

7.50%

7.50%

7.50%

6.50%

6.40%

6.70%

6.40%

5.50%

5.50%

6.60%

2007

-0.60%

-0.10%

0.20%

0.40%

1.30%

1.70%

3.00%

3.50%

3.00%

4.10%

4.90%

3.70%

2.20%

2006

1.70%

1.20%

1.20%

1.10%

1.10%

1.40%

1.10%

0.70%

0.40%

0.40%

0.50%

0.80%

0.95%
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Characteristics of time-series data

Not so friendly time-series data

Visttor Amivals Statletics
Upsdated 10 Fab 2011
ALl WODE OF ARPIVAL (&R 3EA / LAND

Counfry of Recldenos an Fab Mar Apr My Jun Jul Aug Zap oot Pey D Jan_Deo  Year-Own-Year
F-rali H1Q 2Ha Fath [ Faplil e 20 20 210 2010 . N oty L] % Chainge
“TOTEL WA B BT T T BEEATY ] TR T T BT B TTE.TH TELEE TET T S T
AMERICAE L =] .8Ea BE B3R 10D E01a L% o] ) Ak 44118 4. 7489 45 Bt L)pEs &1 TRY 24 83 122
Canady €.850 ELa24 TR B33 LT 493 S5 62897 4,338 B, 161 EAEE T S 37 73
1T E54 X,155 I, Mz 33454 E iy = ] E o frgl ] a8 182 34,134 £L7,933 36,697 = EN M s 290 125
Cther Countries in Americas L 508 Z.078 LABS L B12 < 550 = 305 | 1534 £ 3,103 11658 <795 32 S 205
A3 1a, gl a =g 627, BE1 g51, 00 LR | TG THEOT B3 a2 Td354AT Talz, 118 Tah, 3T TILTTE B S0 865 135 58
Southeas L5ia 33T @t 300,737 380 082 300 2832 g2 00T AFE L= ?F'I'rﬂ.l.'-" T3 1000 il iy E3R 480 £ STRET 3
Brunel Danmsaiam a8 4138 EEED 3,843 478 g8y LAy | 4240 4,628 1,750 4673 nENd =R 1 Ks]
[t ] frp 5 AT BEE LT 462,800 BEETET 2L 30 fra = 185483 243,783 178,500 TR e =0 o308, s 2
WA L T8 1 83 583 01,7 TTak 1867 b rTamgr] [ o e TEAST 5,488 B2.TdE 803 pec 1008 518 kL
Wy gk §.512 4,450 .00 5581 &EEE 212 AT €808 e ry 602 £.55) LIS g &1 1.3
Pripone: 0. B850 &) BEE Gl 2l j1 % =n e )] 198 4682 =8 ey j o= Shaig T Juid &0
Thalana 8 23,163 .83 ELERE 1 ] 0. g 34780 0,0 7060 o i ap o K3
L ] o, 0 AT 21,09 = 4 ] =R e 4149 120 4,10 =45 =128 b X 4 ] 122083 FAl
Caner Counine: in Boutmbant AR LiM &7 = 4,708 AT 3 LT L2 2.8 b oy | b= 27 a2, 1T FiE ]
e ARl g e T o SET R0 g el s e -] T RN B 254 TEY -5 18, S11aEl gl L) =0 =540, 840 7 )
g g LAR rhatd 24504 4. 24f b ] 10y 0. 44,738 45454 =447 12 b1 by et wrie i
JEES b el g 4L idd §1.83 M, W0 MHEH BT i LRt 44 5 43,450 e < j = 1 1 TH
F R Cring .3 14350 BE.O31 . TS &5 080 117,778 130,566 TdaM 2,600 ELE . ¥ 1,974,337 240
Bouen Kores AT =558 0y 4, 7TE1 R ] nons 12558 34,188 =45,68 5,008 b L0 .20 ME0ETY =1
b 50 17T 1E5211% 14,508 17111 135 2,53 20,965 13,488 12,051 1313 12188 191.97) =0
Cotfier Counines in b Asis 1,248 1584 1,360 1,885 15955 2545 1ms 358 1,506 1657 1453 2151 4,088 TaE
Soun Az b1 0,574 0,700 BT 133,207 02 EEY MEN 7 337 T, T80 L] ¥ ] saoaz 1,061, 200 128
Eanginaesh 7.2 5T 7147 7508 L B3 3373 Tias 7542 T TA3E E 92305 EE
Il TAlE 45 081 53,965 T3 24 MESSS 35T &= 55 57107 £4 515 75,557 2518 TS5 228 503 ez
Mgl 1,615 1,011 1286 1222 1,588 100= 1243 1,156 512 1,132 1005 1,256 14,203 55
Pablsism 1,585 1252 1,662 1,707 1585 2906 35007 1540 1,135 1,485 1201 1T 1,525 -5
Eri Lanka 470 4,734 £IT3 2,580 03 ST 65206 TElG 5,758 5255 5 TBS 0476 TE 56T 128
Cther Couniries in Soum Ass B85 =0 TEee 3 B13 .. =] 55 Sk B17 T 3z 1,17 9733 -]
Wit Aciy a7 10,370 17,367 8,180 L.1- 1,88 nisa 13850 12,780 e 13507 LT 148 54 282
[ - o] 1.7= 4042 10,024 1,484 1428 218 2ina 27T 4,120 2 HE Ly b 2588 35530 L4
Israed 1.7 a7 1,175 555 1025 1,172 18 1,198 TEs 1,108 1300 ik} 12,831 17a
LAF . -3 SET 455 = 451 805 2538 TS 535 350 e} 213 8368 a5%
Eaud Ambia 51z T4 BE3 1,03= iyl 5 2400 arz 1,3E = i P 155= T3 12E31 16
Unied Arsh Emirsles. 3,656 303 3841 4,30 3T 4 50 8587 6,132 4,235 3853 5729 £513 55474 g s

Other Counlries In Wes Acis 1.058 ol 1,180 1,385 1228 1,955 3,328 1,208 1,806 1,357 1573 1538 3310 1as

5/47



Characteristics of time-series data

Not so friendly time-series data

% PER
END OF
PERIOD ”g‘f OF

016 Jan 2
%

06
07

59 PER
UNIT OF

RO POUND
STERLING| DOLLAR

S§ PER | 5§ PER 100
UNIT OF | UNITS OF
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L2068 WM UM
15953 20415 13382 107.70
15940 2036  1.3347 106.47
15061 20226  1.3383 107.91
15823 20194 1.3375 108.51
15780 20175 1.3366 108.80
15790 20201 1.3318 109.62
15806 2047 13337 109.22
147 2024 1.3360 108.06
15716 2033 1.3340 109.24
15418 20119 1.3246 109.16
15354 20106  1.3260 109.03
15494 20163 13379 109.26
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A short visual history of time-series graphs
Playfair's Commercial and Political Atlas (1786)
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Reference: https://en.wikipedia.org/wiki/William_Playfair
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A short visual history of time-series graphs

Playfair's Chewing at Qne View Chart (1821)
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Reference: https://wam.fandom.com/wiki/William_Playfair%27s_Price_of_Wheat

5 Years each division.
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A short visual history of time-series graphs

Bump Chart shows rank of the most populous cities at each census:
1790-1890

ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss

An interactive version here http://vallandingham.me/census_bump/ 9/47
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A short visual history of time-series graphs

Multiple charts showing records of the Weather in New York City for
December, 1912.
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Time-series graph that change public understading

The Hockey Stick Chart

0.5
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Departures in temperature (°C)
from the 1961 to 1990 average
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Data from thermometers (red) and from tree rings,
corals, ice cores and historical records (blue).
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Reference: Michael E. Mann, Raymond S. Bradley, Malcolm K. Hughes (1999) "Northern hemisphere temperatures during the past millennium: Inferences,
uncertainties, and limitations". Geophysical Research Letters, Vol. 26, No. pp. 759-762.

11747


https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/1999GL900070

Time-series data patterns

e Trend

e Variability

e Rate of change
e Co-variation

e Cycles

e Exceptions
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Time-series Patterns: Trend

e The overall or
general
direction of
changeina
series of time-
series values is
called the
trend.

Monthly visitor arrivals from Vietnam, 2007-2018

Visitor arrivals

60K
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Month-Year

01/2016

01/2018
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Time-series Patterns: Trend

e An upward
trend.

Visitor arrivals

60K

50K

40K

30K

20K

10K

OK

Monthly visitor arrivals from Vietnam, 2007-2018

01/2008 01/2010 01/2012 01/2014 01/2016 01/2018
Month-Year

14747



Time-series Patterns: Trend

e A mixed

Monthly visitor arrivals from Malaysia, 2007-2018
trends.

L] L
e

60K

Visitor arrivals

40K

20K

0K
01/2008 01/2010 01/2012 01/2014 01/2016 01/2018
Month-Year
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Time-series Patterns: Variability

* The average degree of change from one point of time to the next throughout a
particular span of time.

Monthly visitor arrivals from Indonesia, 2007-2018 Monthly visitor arrivals from Indonesia, 2007-2018

200K

High variability

1500K

Low variability 150K

1000K
100K

Visitor arrivals
Visitor arrivals

500K
50K

0K 0K

2008 2010 <012 2014 2015 =08 01/2008  01/2010  01/2012  01/2014  01/2016  01/2018

eay Month/Year
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Time-series Patterns: Cycles

® Cycles are
patterns that
repeat at
regular
intervals.

Monthly visitor arrivals from United Kingdom,

2007-2018

Visitor arrivals
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Time-series Patterns: Rate of change

e The
percentage
difference 800K
between one £ ook
value to the &

400K
next value.
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Time-series Patters: Co-variation

* When two
time series . e
relate to one
another so 0
that changes B
in one are :
reflected as 20K
changesin the
other, either N MWW\/\/\WM
immediately ox
or later, S e

19747



Time-series Patterns: Exceptions

e Values that fall outside the norm.
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Line graph design tips

Not all line graphs should start at zero!

Average annual global temperature in degrees Fahrenheit

100 =—

56.8 Civilization: at line 58.2

S0 =—

25] ==

Q =

| 1 | 1 1 | | | | 1 1 | | 1
1880 1900 1920 1940 1960 1980 2000 2012

Average annual global temperature in degrees Fahrenheit

59 =—
58 —
57 =
56.8
56 —
| 1 1 | | | | 1 1 | 1 | 1 1
1880 1900 1920 1940 1960 1980 2000 2012
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Line graph design tips

Multiple lines in a single graph is less effective than trellis line graph

Fertility rate in European countries

Children per woman. Each grey line is a country. (Source: World Bank Data)

30 —

25 =—

——————————————————————————————————————————————————————————— 2.1 (Replacement rate)

20 —
European Union average
1.5 = 1.66 in 1990
1.57in 2016
1.0 —
| | | | | |
1990 1995 2000 2005 2010 2016

Fertility rate in European countries, 1990-2016
Compared to the replacement rate: 2.1 children per woman
Note: not all these countries belong to the European Union

European
Union Albania Austria Belgium Bulgaria Croatia Cyprus
2.1 i ™
~— —— — g \‘/‘/\-— S\ \
0.0
1990 2016
Czech Rep. Denmark Estonia Finland France Germany Greece
SRy \./'\' Pk
\_/v ——— S
Hungary Iceland Ireland Italy Latvia Lithuania Luxembourg
""""""""" "”"\W—‘\'q_ NS
Macedonia Malta Montenegro Netherlands Norway Poland Portugal
————
\l\\,w T . \/w— ~———
Romania Slovakia Slovenia Spain Sweden Switzerland U. Kingdom
—~—
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Line graph design tips

Not all time-series graphs have time on the x-axis

GDP per head vs share of industry in employment, 1801 to 2010
The vertical axis shows historical estimates of the share of industry in employment. The horizontal axis shows GDP per
head after adjusting for inflation and price differences across countries (figures are in 2011 international-$).

X:LINEAR #° Select countries O Average annual change [ Hide countries < 1 million people

o, W Africa
=0% W Asia
W Europe
m North America
. 40% B South America
c
GE; 1801 e-e—> 2010
k)
£ 30% ;
=
2
2 za
B 20% Indoriesm SBrazi Argentma \
5
=
E United States
S 10% ~* Botswana :
&
0%
$604 $1,000 $2,000 $5,000 $10,000 $20,000 $50,000
GDP per capita

Source: Our World In Data based on Herrendorf et al. (2014) and GGDC-10 (2015), Maddison Project Database 2020 (Bolt and van Zanden (2020))
CccBY
» 1800 O (O= 2015

CHART TABLE SOURCES X DOWNLOAD <

Source: https://ourworldindata.org/growth-and-structural-transformation-are-emerging-economies-industrializing-too-quickly
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Line graph design tips

Label line graph instead of using legend

Monthly sales by product category, January 2016-December 2019 Monthly sales by product category, January 2016-December 2019
50K 50K
40K 40K
\ Furniture
A0 30K (Office Supplies
w w
o K]
® @
20K 20K Technology
10K 10K
0K 0K
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Category
. Furniture

B office Supplies
B Technology
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Line graph design tips

Line chart without reference line Line chart with reference line
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Line graph design tips

Line chart with reference band

Region / Month of Order Date
Central East

South West
Qu
| A

510,000
5 Quariile
o

$0-
£150,000-

Shipping Cost

%
-
&

m o =3
3
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Beyond Line Graph

Control Chart: An analytical line chart

Upper Control
Limit (UCL)
Average

- =~ Lower Control
Limit (LCL)

100 . In Range

B outier ™ Qutside the control limits
- shit. 9 ormore in a row either above or below average

Trend 6 0rmore in a row either ascending or descending
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Control chart in real world

Big News!
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Beyond Line Graph

Candlestick chart

1.5
1.0
SO0

AMG Affiliated Mngrs Grp, Inc.) HYSE & StockCharts.com
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Candlestick chart

Interpreting candlestick chart
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Candlestick chart

Interpreting candlestick chart

Increasing :

Bullish Candle Stick
High -

Close

Open

Low

Decreasing :

Bearish Candle Stick
High -

Open

Close

Low
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Learning from the Master

This link provides an example of interactive candlestick.

WEEK 13: Can you create a dynamic view of historical DATA stock prices?
$55
$54 | l |
|

(]
2
a
$52
51
$ ' Tl |
]
$50 l
o
$49
Apr 3 Apr5 Apr7 Apr 9 Apr 11 Apr 13 Apr 15 Apr 17 Apr 19 Apr21 Apr 23 Apr 25 Apr 27 Apr 29 May 1 May 3
[
] "y A RO |
[ I [ ] vl
3 I ) . ' ' . (] ’
PSR O L O B I,.-.l'-l...---""
Mar 1, 13 Sepl,13 Mar1, 14 Sepl, 14 Mar 1, 15 Sep 1,15 Mar1, 16 Sepl,16 Mar1, 17 Sep1,17 Mar1, 18 Sep 1,18 Mar 1, 19
O <[>
Range:| 30 days o <>

Click on this link for more detail.
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http://www.workout-wednesday.com/2019-week-13/

Challenge I: Visualising Change between Two Points in
Time

Bar chart method

Rice yield in 1961 Rice Yield in 2010

Courtry Country
e crine |
Repusic of kores N ssren
weisy: = [N Repubic of Kores
h— e
Viet Nam | ncones o |
i Lares = wyanr |
noones o [ Si Larks |
Thailsnd [ Melays i =
Myanmer - Rhlippines |
India Lac Feoplets Deroorstc Rep.. NG
Fhilppines India
Lao Feoples Darmatt:ﬂep:- Thailand sl
O 20K, S0 80k L 20K 208 80K
Yield (Hgta) ¥ Yield (HgHa) ¥
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Slopegraphs come to rescuel
Asian Rice Yield

Select Year for row1 1361

|¥| Select Year for row2 1380

Comapre

1961 Asian Rice YiEwn 1980
91273 Japan
Japan 48,733 ——
_ ——— 43,078 Korea
Korea #1481 ——— =3
41,435 China
32,528 Indonesia
28,574 Mazlaysia
27,733 Myanmar
25,857 SriLanka
22,105 Philippines
Malaysia 21,088
20,738 VietNam
China 20,787
20,002 India
VietMam 18,565
18,878 Thailand
SriLanka 18,628
Indenesia 17,623
Thailand 16,585 -
Myanmar 15,086
India 15,413
- 14388 Lao
Philippines 12,233

Lao 2,710 —

g

Reference: http://www.edwardtufte.com/bboard/qg-and-a-fetch-msg?msg_id=0003nk
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Learning from the Master

Visit Tableau Public to try out the interactive version and visit this link to learn more.

Barclay's Premier League Tables: Comparing 2012/2013 Starts to 2013/2014 Starts

Select
2012/2013 Points
(played 15)

Manchester United, 36

Manchester City, 33

West Bromwich Albion, 26

Everton, 23
West Ham United, 22

Arsenal, 21

Liverpool, 19
Fulham, 17

Newecastle United, 14

Southampton, 12

Clubs to include:
(Al

#’I
=

~— ’

P

201372014
(played 15)

Arsenal, 35

Liverpool, 30
Everton, 28
Tottenham Hotspur, 27
Newcastle United, 26
Southampton, 23
Manchester United, 22
Aston Villa, 19
Stoke City, 17
West Bromwich Albion, 15

West Ham United, 13

Sunderland, 8

. Better
. Worse
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https://public.tableau.com/views/Slopegraphs/Slopegraphs?%3Aembed=y&%3AshowVizHome=no&%3Adisplay_count=y&%3Adisplay_static_image=y&%3AbootstrapWhenNotified=true&%3Alanguage=en&%3Amobile=true&:embed=y&:showVizHome=n&:apiID=host0
https://dataremixed.com/2013/12/slopegraphs-in-tableau/

Challenge II: Visualising cyclical patterns

Classic line graph method

Line graph showing visitor arrivals by month and by year, 2004-2013

45K

40K

30K

.“ﬁ
= 25K

13K

10K

0K

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Year
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Challenge II: Visualising cyclical patterns

Month Year
October November = December

July September

Solution: Cycle plot
Cycle plot showing visitor arrivals by month and by year, 2004-2013

January February March April May June August

30K

45K /\/\ _?3,;5_6_ __________
0K 39748 40309
A \
V\/ L\/‘ o 35 614 35,693
35K R Gl O M
J 32892\ e L\/
s | 0
) \)[ isiavs _______

30K
S 25K 23979
Py %%229?
20K
15K
10K
K
0K
05 08 11 (05 08 11 (05 08 11 |05 08 11 (05 08 11 |05 08B 11 |05 08 11 |05 OB 11 |05 OB 11 |05 08 11

05 08 11 |05 08 11

Reference: http://www.perceptualedge.com/articles/quests/intro_to_cycle_plots.pdf

37147


http://www.perceptualedge.com/articles/guests/intro_to_cycle_plots.pdf

Challenge II: Visualising cyclical patterns

Solution: Sunburst diagram method

Each concentric ring represents a year, beginning from year 1993 for the innermost ring, to year 2012 for the outermost ring.
Click on any of the 12 sections of the circle tu view the numerical prices uf the food item.
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Challenge Ill: Massive Time-series Data

Classic line graph method

Period Change ‘%

0.6 -

0.5

0.4

0.3

0.2

0.1

7 T

0.1

0.2

0.3+

0.4

T
Jan 1, 08

T
Feb 1, 08

T
Mar 1, 08

T
May 1, 08

T
Jun 1, 08

T
Jul 1, 02

T
Aug 1, 08
Day of Date

Sep 1, 08

T
Oct 1, 08

T
Mov 1, 08

T
Dec 1, 08

T
Jan 1, 05

T
Feb 1, 09

T
Mar 1, 09
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Challenge Ill: Massive Time-series Data

Solution: Horizon graph

Agrium n
A Inc.

Jovery Denrison Corp
Bed B3t & Beyond Inc:
Biogen dec Inc
Biomet Inc

BT Groug plc

Baimco Corp
Cincinat Bl Inc
Cabet Corp

€OV Corporation

CF Industries Holdings Inc:
Cirtas Corporation

City Telecom HK Lid

o Hokding C
EchoStar Commenicasons..
Embratel Pariicipacoes SA
LM Ericason Telephone Co.
Blectronic Arts Inc:
First Dot Corp
Fideiity Information Services
Fiserv Ine.
Fairpoind Commurications |
France Telecom
Gerzyme Carporation
Hasbrolne:
Heartland Payment Inc.
KL Tencor Corporation
Konami Carp
Guaker Chemical Cerp
Lincare Holdings Inc:
Microchip Technology Ioc:
Medimmune Inc
Microsoh Corporation
Orline Resources Corp
Ocolne:
Paychex Ine
‘Qualcome Inc:
RC2Comp.
Rass Stores Ine
Sepracar Inc.
Sigma: Acrich Corporation
SencyxInc
Staples Inc.

Reference: https://www.perceptualedge.com/articles/visual_business_intelligence/time_on_the_horizon.pdf
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Solution: Horizon graph

The basic construct of a horizon graph

Figure on the
right shows the
process of
constructing an
horizon graph.

Reference: The
Developmentof the Horizon

Graph

(a) Standard line graph centered around a baseline.

o )

e

(b) Color (blue is positive, red is negative) and layering.

P . A,

(c) Mirroring around the baseline.

s

7\ . L

(d) Wrapping bands into a single space.
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http://citeseerx.ist.psu.edu/viewdoc/download;jsessionid=3556C47AD33B1577060EEA3F409ECD32?doi=10.1.1.363.5396&rep=rep1&type=pdf

Horizon graph in Tableau

West Virginia
Michigan
Louisiana
Mississippi
Alaska

Source: https://public.tableau.com/en-us/gallery/unemployment-horizon-chart. This video https://www.tableau.com/learn/tutorials/on-demand/horizon-

Unemployment Rate: Difference from Average
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1979

charts provides step-by-step explanation on how to create a horizon graph using Tableau.

2014

Measure Names

B Horizion -3 along State
I Horizion -2 along State
| Horizion -1 along State
[l Horizon +4 along State
B Horizon +3 along State
I Horizon +2 along State
' Horizon +1 along State


https://public.tableau.com/en-us/gallery/unemployment-horizon-chart
https://www.tableau.com/learn/tutorials/on-demand/horizon-charts

Challenge IV: Distribution over time
Line graph method Boxplot method

Distribution of monthly visitors by air from Brunei Darussalm, Distribution of monthly visitors by air from Brunei
2007-2018 Darussalm, 2007-2018
. Year of Month-Year 1 I
10K W 2007
2008
M 2009
2010
8K
=K W 2011
M 2012
M 2013
2014 6K
5 6K M 2015 2
5 M 2016 &
o
W 2017
ax W 2018 4K
2K
2K
0K
0K

Jan Feb Mar Apr May Jun Jul Aug  Sep Oct Nov  Dec

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

43/ 47



Alternative Time-series Data Visualisation methods

Calendar Heatmap

Source: http://mbostock.github.io/d3/talk/20111018/calendar.html A4 ] 47


http://mbostock.github.io/d3/talk/20111018/calendar.html

Alternative Time-series Data Visualisation methods

Stream Graph (also know as ThemeRiver)

Stacked Graph of Unemployed U.5. Workers by Industry View: | Counts (Centered)

' Manufacturing
& Mining an: actio
W Cther
Self-employed

Transponation and Utilities

' " 1 1 ' ' " I ' '
2000 2001 2002 2003 2004 2005 2000 2007 2008 2009 2010

Wholesale and Retall Trade
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Visualising Change Over Time

Animated bubble plot (or motion chart)

Animated buble plot - 2050

100 Population
. 3
90- ( ) 500,000
( | 1,000,000
80- . ( 11,500,000
( 1,807,879
70 Continent
) I Africa
60 ? [ Asia
Il Europe
%’ - @J _ M North America
> . '..‘ [ Oceania
. o =
2 @ [ South America
&0'

30

20

A
KL
Ge) *'e _;@ "5’3?'.' o

T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
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0
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