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Why does temporal analysis work?

1. Only time tells stories

2. Taken’s theory: The dynamics of the parts
embed the dynamics of the whole

Dynamics of (e.g.) g (W, X, Y, z) =
Dyn. of h {w(t), w(t-K), w(t-2K), w(t-3K)}

Dyn. of g (ROA (t), R&D intensity (t), patents (t)) ==
Dyn. of h (ROA (t), ROA (t-1), ROA (t-2))
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Think carefully about temporal
variation

What to do?

Week Number Defects each week
Employee 1 2 3 4 5 6 7 8 9 10| 11 12 | TOTAL
Mary 7 0 0 2 9 1 1 5 7 4 8 4 48
Joe 6 2 1 3 6 1 7 9 5 3 5 1 49
Mike 1 2 2 4 3 7 9 9 8 8 2 6 61
Dick 4 0 7 2 5 5 5 3 4 5 7 8 55
Helen 7 5 5 3 4 3 8 2 0 8 2 0 47
Bob 0 1 0 5 0 0 5 0 4 5 3 6 29
Eva 9 3 7 5 7 9 6 0 9 1 0 6 62

* PLOT THE DATA
* ANALYZE THE DATA
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Plot when events happen

L4
Which entrepreneurial
process is more likely to
o be successful?
Activity
/' Month
Lower concentration, average timing SAME RATE
Higher concentration, late (high) timing
Lichtenstein, Dooley, Carter, & Gartner, 2006 Month
-

Event time clustering: Mfg. bills
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Look for patterns of events over
time, indicative of generative
mechanisms

ebXML event sequences
Code
R—Requirements
S—Search What story
M—Model
D—Design can you
I—Internal review see?
E—External review
Business process standard:
R—S—S—R—M—M—M—R—R—R—M--| ——}—|—E—R—I|—I—E—
R—E—E—E
Technical standard:
rR—R—R—R—R—D—|—|—|—|—D—D—|—|—D—D—E—E—D—
D—E—E—E—E
Choi, Raghu, Vinze, & Dooley 2005
-

Process as generative

« Dominant closed path is * No closed path

“normative” (R-M-1-E). « Design-centric (hub)
* Requirements-centric

« Lots of transitivity
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Look for periodicities, a
natural source of order

Daily census at hospital

Dominant frequencies: weekly,
yearly, (perhaps 4, 9 months)—
why??

SIS ES TSI G IS IS

Look for colored noise, indicative
of locally cascading processes
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Periodicities & colored noise

Births to

1\‘“'\'\‘

teenage

mothers in
Texas

Weekly
totals,

1964-90

.
\

1 96 101 286 381 476 571 666 761 856 951 1046 1141 1236 1331

« periodicities: 7 days, 28 days, 1 year, 10 years

« after taking out periodicities, we find the “residuals” are

“colored noise”

What's the story you would tell?

Look for change points and
stages

Two stage innovation

Van de Ven & MIRP
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Expand > contract

Commercialization decision

- Cochlear implant case
tMn}\}Mﬂ/\ , ”[!ﬂ ﬂ\j\”ﬂ”ﬂw\’“ ‘EAVAUHW -
Divergence: -7_5 Convergence:

-t Expand < contract
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Media concerning California Energy Crisis—Tone over time

Tone

03
199701 199801 199901 200001 200101 200201 200302
199707 109807 199907 200007 200107 200208

Detecting change events

40 London bombing

New alarm limits

Alarm limits New mean level

Previous mean level

Fraction "terrorist" hits
n
o
|

o]
o
I B 2

¢ o AT AT AT AT AT AT A

Date

Alarms determined by (a) statistical limits and (b) run rules

e 3 15 25
——pw
——dob
—c—Total

Standardized value (stack

Where is/are the change point(s) in each
series?

What story is told?

Lichtenstein, Dooley, &
Lumpkin JBV 2006
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Standardized value (stack

DCP 18 also
corresponded to
* most “central”
Interview

« time of
incorporation

i E3cp s 23
—o— B
—#—dob
—c—Total

P NIRRT

: V) w7 \VA\,;J TN e g
0 5 10 15 25 30
Variable Data Estimated CP | Degree of Change
EXPENSES Mean DCP 18 * Decreased by 58%
Variance | DCP 18 ** Decreased by 55%
B/W Mean DCP 18 ** Decreased by 55%
Variance | DCP 18 *** Decreased by 82%
TOTAL Mean DCP 18 * Decreased by 34%
Variance | none -
JOB Mean none -
Variance | DCP 18 * Decreased by 27% »
WaR \
SECURITY
3 INTL_TERROR For example, the War
H _/\H\/\/\q_,w\ Theme increased in
E WTC_ATTACK average daily influence
NN~ | | about 17 days after 9-11,
CON IMPACT as the “War on Terrorism
AM\.AA/\_J_A_ was declared;
THRAX And again as the U.S.
_/_N—'“J\ﬂ\_/\\_\_ readied to enter Kabul
PR R RREE T 225G
Day
L

I—Immediate
Response

Three stage model

I—Initiating
Change/Anthrax

111—Going to War

A
WAR

[WA,/\/

SECURITY| M

3 INTL_TERJOR
H Mﬂ&ww
H WTC_ATTAGK

N

/L_/\,_ Econ_ImPicT

ANTW
e o kiR R85 (228G 38
Day

I: Focus on the attack
and threat of
terrorism, economic
impact

I1: Rumblings of war,
impact on security;
threat of anthrax

I11: War and security;
anthrax wanes
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Correlate time series to find
co-incidence and causation

Media themes after 9-11

First peak of Economic_Impactwas correlated with
WTC _Attack theme;
Second peak with Anthrax theme;
Third with War theme

/ | \

7 | \

ECON_IMPACT

ANTHRAX

Influence

29
33
a7
41
45
49
53
57
61

o
2

65

Fearwas
correlated with
Anthrax theme;
Anthrax theme

increased and
decreased almost
symmetrically;
peaked at death of
postmen

Lagged correlation indicates sequence and cause

Facts:

(a) The Bin_Laden time series is cyclical with a periodicity of 4 days
(b) The Pres_Bush time series is correlated to the Bin_Laden series but at

aone day lag
Possible conclusion:

The U.S. government released news about Bin_Laden on a 4 day cycle,
o with Bush typically responding in the media the following day

(aily Average)

Days after 311

Source: Reuters newswire articles
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Low Dates: /17, 3121, 328, 416, 8/16

For Iraqg, vs. Iraqi + Coalition casualties

High Dates: 1/5,2/25 (2 day tota), §/14, 5123, 7715, 7124

Chaos and Complexity
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Summary

¢ Think carefully about temporal variation
¢ Plot when events happen

« Look for patterns of events over time,
indicative of generative mechanisms

« Look for periodicities, a natural source of
order

¢ Look for change points and stages

« Correlate time series to look for co-incidence
and causation
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