VISUAL ANALYTICS

SENSEMAKING & ANALYSIS PROCESSES

LECTURE 4




a term used in many disciplines:

 organizational science

» education & learning science

* communications

« command and control

* human-computer interaction (HCI)
* intelligent systems

* information systems



SENSEMAKING IN
GENERAL

= finding meaning / understanding in a
situation

ref [1]



SENSEMAKING

IN GENERAL

* sensemaking is a cognitive activity

— part of other mental activities, e.g.
decision-making, problem-solving,
comprehension, creativity, awareness

 usually described as part of finding,
understanding, & using information



SENSEMAKING IN

VISUAL ANALYTICS

‘process of coming to understand

a large/complex set of dala,
characterized by the use of external
representations as memory and
Inference aids.”

ref [4]



IMPORTANCE

sensemaking is most important when

uncertainty and ambiguity are high

the situation is different than expected,
unintelligible, or confusing

the situation is unfamiliar and no guiding
routines, habits, or rules exist

projects or routines get interrupted
action is distributed across multiple actors

see http://www.slideshare.net/issil2011/ansell-sensemaking-lecture



WHERE DOES SENSEMAKING
HAPPEN?

Some examples



IN THE SCIENTIFIC

PROCESS

when trying to understand how a system
or phenomenon functions
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INTELLIGENCE ANALYSIS

Weapons of Mass Destruction Analysis

On the brink of war, and in front of the whole world, the United
States government asserted that Saddam Hussein had
reconstituted his nuclear weapons program, had biological
weapons and mobile biological weapon production facilities, and
had stockpiled and was producing chemical weapons. All of this
was based on the assessments of the U.S. Intelligence Community.

And not one bit of it could be confirmed when the war was over.

&y €

ref [4]

http://fas.org/irp/offdocs/wmd_overview.pdf



INTELLIGENCE ANALYSIS

Weapons of Mass Destruction Analysis

« one of the most damaging intelligence failures in recent
American history

« low quality information collected
(too little, misleading, uninformative)

« communication problems with policy makers. Analysts
didn’'t explain how much was based on assumptions &
inferences rather than concrete evidence

+ big time pressure

ref [4]

http://fas.org/irp/offdocs/wmd_overview.pdf



» collective sensemaking

Metal umlaut

From Wikipedia, the free encyclopedia

This is an old revision of this page, as edited by 81.77.207.173 (talk) at 12:18, 15 April 2003 (The "heavy metal umlaut™ over the @ in the names of Motérhead, and the Blue Oyster Cult has led to the term "spandex and umlaut circuit™ being used to
describe the heavy metal band touring). It may differ significantly from the current revision.

(diff) «— Previous revision | Latest revision (diff) | Newer revision — (diff)

The "heavy metal umlaut” over the 6 in the names of Motérhead, and the Blue Qyster Cult has led to the term "spandex and umlaut circuit” being used to describe the heavy metal band touring scene.

http://en.wikipedia.org/wiki/Metal_umlaut ref [4]



more info:
http:/ /jonudell.net/udell/gems/umlaut/umlaut.html
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Metal umlaut "
From Wikipsdia, the frae encyclopsdia
A metal umlaut is a diacrilc that is sometimes used gratuitously or T ————r—
gecoratively over Iefters in the Names. of Nard rock of heavy metal WIINOL BIOPET rENTENNG SUBROIT yOU May

see question marks, boxes, of olher

bands—for exampie those of Queensryche, Blue Oyster Cull e

Motorhead, The Acciised. and Matiey Crie.

AmMONg English Speakers, the use of UMIaut marks and ofher diacritics with a

blackietter style typeface is a form of foreign branding intended 1o give a

band's logo a Teutonic quality—denoting stereotypes of bokiness and

strength commonly attributed to ancient northern European peoples, such as

the Vikings and Goths. Its use has also been atiributed to a desire for a

“gathic horror® feel ! The metal umiaut is not generally intended to affect the

pronunciation of the band's name.

These decorative UMIAULS have been parodied In fim ana KCHon; in the: Moy Crle's Hollwood Walk of &7

mackumentary fim This /s Spmal Tap, fictional rocker David St. Hubbins L L ]
umiauts used in e bands name

(Michael Mckean) says. It ike a pair of eyes. YouTe looking af the umiaut

and it's looking at your 15270 needed)

The Gefmian word Umiaut roughily ITaNSIates 10 Changed Sound oF Sound SHI, a8 il iS COMpOSed of un-,
“around/changed", and Laut, *sound’. In standard usage (outside heavy metal) the umiaut version of a vowe! is
PronounCed differently from the NOMal vows!: tne Jetlers  and  represent distnct Sounds, 25 00 0 VS 6.and avs. &
The sounds represented by umiauled letters are typically front voiwels (front rounded vowels in the case of & and &)
(See Germanic umiaut ) Ironically, these sounds tend o be perceived as “weaker” or lighter” than the vowels
represented by un-umiauted u, 0, and . and thus In languages like German which use it normally, the umiaut does
not evoke the impression of sirength and darkness which its sensational use in English is intended 10 convey.
Therefore, the foreign branding effect of the metal umiaut is dependent on the behoider's background. Speakers of
sucn ungerstand the 1 DUt perteive the result QifErently Tom Speakers of IANgUAgEs in
Which UMiauls. are rarely used. When Motiey CToe visitled Germany, SInger Vince Ned Said the Dand coulon't figure out
why "the crowds were chanting, Mutiey Gruh! Mutiey Crune™®

Contents [hide]
1 Histary
2 Popular culture usage
3 Band or album name examples
3.4 Umiaut
3.1.1 English speaking countries
3.1.2 Other countries
4 Video games
& See also
6 References
7 Extemal finks

History [es)

This articke possibly contains original research. Please improve it by
werifying the claims made and adding inline citations. Statements consisting only
of onginal research should be removed. jJuly 2014)

The German krautrock band Amon DOGI || released their first album in 1969 (under the name Amon DGG Il), where
Dl came from a fictive mythology.-relaled word, 'dyyr, created by anoiher Canadian rock band on their album calied
Tanjet ™ (As Aman Diiil was not a metal band—they created a highly eclectic warld of music which is nowadays
soried into the genres of {his umiaut cannot ‘metal
umiaut, if one insists on the lileral meaning of the latter expression.) The third part of Yes's progressive rock epic
“Starship Trooper” is entitied "Wurm" (on The Yes Album, released 1971). However, this is probably not gratuitous,
Seemingly Coming from the Wirm glaciation. The same phonetic realisation, MWyrni/, NOWever, is also an Old English
word for ‘dragon’

The first (gratuitous) use in a mefal band's name appears fo have been by Blue Oyster Cult, in 1970. Blue Oyster
Cul's website states it was added by guitanist and keyboardist Allen Lanier ' but rock critc Richard Meltzer claims to
have suggested It to their producer and manager Sandy Peariman just afler Peariman came up with the name: "l said
“How about an umiaut over the O7 Metal had a Wagnerian aspect anyway. "

Another apparent 1670 usage of the metal umiaut was by Biack Sabbatn, which released a picture-sieeve 7° single
version of "Paranoid” (with the b-side "Rat Salad"). tited "Paranci” with a diaeresis above the " (as is correct in
French, except that In French the 'd" is followed by an 'e’) ¥

On their second album In Seareh of Space (1971), Hawkwind wrole on the back cover "TECHNICIANS OF SPACE
SHIP EARTH THIS IS YOUR CAPTAIN SPEAKING YOUR GAPTAIN 1S DEAD". To add to the vaniation, Danish,
Norwegian, and Faroese letier @ and DanishiNorwegian/Swedish letter A are adoed. The diacritical mark on the last *
A" is the "Hungarian umiaut" or double acute accent { * }—two short lines slanting up and to the right—instead of dots
(Hungarian uses neither the () nor the iraditional German umiaut (A) over the letter *A", though, and ( ) is used
only on the letters *0" and "07).

Mottrhead followed in 1975, The idea for the umiaut came from Lemmy, the group's lead singer/bassist (and former
Hawkwind member), who said, I only put it in there to look mean 77 (The German pronunciation of Mofor, a word that
s not exist i German, Would be SImiar to the French equivalent, moteur “Motor”, the cormect German speling, is.



COLLABORATIVE VISUAL

ANALYSIS
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OTHERS

* buying products
« designing products
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THE PROCESS

according to visual analytics literature




THE SENSEMAKING LOOP

(re)represent

The Sense-
Making
Loop

gather
information

develop
insight

produce
results

ref [3]



THE SENSEMAKING LOOP

Buying a car:
 Gather information:

(re)represent

7 =)

The Sense-
Making et
Loop

Statistics - national statistics
Vehicle licensing statistics, Great
Britain: Apr to Jun 2014

From: Department for Transport
First published: 1 September 2014
Part of: Vehicles statistics, Cars (VEHO2), All licensed vehicles and new

registrations (VEHO1) and Motorcycles (VEHO3)

produce
results



THE SENSEMAKING LOOP

Buying a car:
* Represent:

New registrations cars, top 20 models, GB: first half of 2014

Ford Fiesta

Ford Focus
Vauxhall Corsa
Volkswagen Golf
Vauxhall Astra
Fiat 500

Nissan Qashqai
Volkswagen Polo
Audi A3

BMW 3 Series
Nissan Juke
Toyota Yaris
Mercedes C Class
Land Rover Range Rover
Peugeot 208
Vauxhall Zafira
Vauxhall Insignia
Vauxhall Mokka
BMW 1 Series
Mercedes E Class

The Sense-
Making
Loop

develop
insight

gather
information

produce
results

o
8
8
8
8



THE SENSEMAKING LOOP

Buying a car:
* Develop insight

— what is the most
. popular car?
The Sense-

Making ® GIO baCk tO
oo gathering more data

— find data on car sizes,
prices, features, ...

* Represent




THE SENSEMAKING LOOP

Produce result:
* make a decision
* buy your car

The Sense-
Making

Loop




THE PROCESS

* There is not ONE process

* Processes depend on
— people
— disciplines
— questions
— external factors (time pressure, money, ..)



INTELLIGENCE ANALYSIS

|

nalysts 15. Reevaluate :
\,Oo io' A y ] Presentation
9
N
*0
d
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¢
L] 9. Search for
Evidence | ;
' 11. Build Case

Sense-“”““

7. Evl_clence
File 8. Schematize

3. Search fo

Information  Shoclioe

1. External
Data Sources

Filter

|

proposed for some types of intelligence analysis

ref [3]



BUT..

 the description of this model is scarce
in details

* more in-depth studies needed to

understand how analysts make sense
of information



|
Georgia College off
EXAMPLE Sy
Youn-ah Kang and John Stasko

. @ Mercyhurst
» Field study at |EsEEgFS
— a very prestigious program in Intelligence
Studies

— 300+ future intelligence analysts

ref [5]



Georgia College of
EXAMPLE e
Youn-ah Kang and John Stasko

+ Field study at |eRiEp
— a very prestigious progam in Intelligence
Studies

— 300+ future intelligence analysts
« 3 teams, 10 weeks intelligence project

One team’s task:

Who are the key people, technologies and organizations that likely currently have or will develop the
potential to disrupt or replace traditional US national security Intelligence Community (IC) analytic
work flows and products with commercially available products available over the next 24 months?:
Criteria that will be used to identify these key players are:

- Those that are not beholden to the IC or US Government as primary sources of funding.

- Those that are looking at future based events or actions that are outside the control of the
forecaster/predictor.



EXAMPLE

Why?

Visual

Analytics
Design

Knowledge
Gap

R
Georgia College of
Sk | Qolemm et

=

Intelligence

Analysis
Practices



PROCESS COMPONENTS

» Constructing a conceptual model
— map of issues and concepts to investigate




PROCESS COMPONENTS

 Collection
— collect data from various sources

— often shared in collab data collection
software (Zotero, RSS feeds, ..)



PROCESS COMPONENTS

* Analysis
— process data to convert “data into
knowledge”
— different methods used

— close connection to collection &
production phase



PROCESS COMPONENTS

* Production
— synthesis of individual findings
— prepare presentation for decision makers
— checking and validation common



GENERAL PROCESS

FINDINGS

1. the analysis process was not sequential
but more parallel and organic

’ ‘ | Wheaton's model of the intelligence process [6]
e for Analysts 15. Reevaluate 16.

— L

"M |Production

9. Search foy
Evidence

Emphasis

P Modeling

Time

has loops but suggests an ordering reflects parallelism observed



GENERAL PROCESS

FINDINGS

2. analysis does not only involve looking at data.
A part of analysis just as important (or even
more) is:

— finding out HOW to answer a question
— what to research

— what to collect

— what criteria to use

- successful VA systems need to support a tight
integration of collection & analysis



GENERAL PROCESS
FINDINGS

3. analysis is almost always a
collaborative activity



http://www.youtube.com/watch?v=5i3xbitEVfs
http://www.youtube.com/watch?v=5i3xbitEVfs

GENERAL PROCESS
FINDINGS

4. tools must support a variety of work
styles and analysis methods



THE ROLE OF VA IN

INTELLIGENCE

VA can help to improve intelligence work by
« externalizing the thinking process
* supporting source management

» support analysis with constantly changing
information

* help create convincing production
« support (asynchronous) collaboration




THE ROLE OF VA IN

SENSEMAKING

VA can help to improve sensemaking through
« accelerated search

 faster reading

« faster recognition of relationships

* hypothesis management

» structured presentation / argumentation
 interactive analysis & presentation



METHODS: HOW TO

ANSWER A QUESTION

* At least 50 different methods exist in the
intelligence community alone

— Analysis of Competing Hypotheses
— Social Network Analysis

— Geospatial Mapping

— Decision Matrix



METHODS

detect the expected
discover the unexpected



ANALYTIC DISCOURSE

» people cannot effectively reason about
hypotheses and scenarios unavailable
to them

* how do you know what you don't know?

— how do you know if you have generated all
possible hypotheses?

Ackn. Remco Chang



HOW TO GENERATE

HYPOTHESES?

Four principle strategies:
 Situational Logic
* Applying Theory
« Comparison with Historical Cases
* “"Non-strategy” — data immersion

Ackn. Remco Chang



SITUATIONAL LOGIC

« Most common operating mode for intelligence
analysts.

« Begins with consideration of concrete elements of
the current situation.

« The situation is regarded as “one-of-a-kind" so
that it must be understood using its own unique
logic

« best for analyzing short-term developments

Ackn. Remco Chang, 7



SITUATIONAL LOGIC

Advantages:

» broad applicability (can analyze any
situation)

+ ability to integrate large amount of
relevant details



SITUATIONAL LOGIC

Problems:

* Personal bias - projecting your own personal
interpretation onto the subject of analysis.
E.g. if you are analyzing a person, you may not
know his/her beliefs, values, misperceptions,
elc.

* Does not utilize what's already known

Ackn. Remco Chang



THEORY

* A generalization based on the study of
many examples of similar phenomenon.

» Advantage is that "theory economizes
thought”

* |t helps to identify the key elements (factors)
In a given situation

* Allows the analyst to ignore the noise

Ackn. Remco Chang



THEORY

Problem:

« Assumes that the current situation falls
into a known pattern
* Are two situations ever exactly the same?
 How does one generalize one into another?

« What assumptions are being made because of
one's mental bias?

Ackn. Remco Chang



SITUATION LOGIC

VS. THEORY

Situation Logic

Country Country Country Country
Issue  |Evidence Evidence | Evidence
Issue
Issue Evidence Evidence | Evidence
Issue Evidence Evidence | Evidence

Situational Logic Vs. Theory

Theory

Ackn. Remco Chang



COMPARISON WITH

HISTORICAL CASES

 Differs from Situational Logic in that present
situation is interpreted in the light of a more or
less explicit conceptual model based on
similar situations in the past

 Differs from Theory in that there are not
ePough cases to form universally accepted set
of rules.

Ackn. Remco Chang



COMPARISON WITH

HISTORICAL CASES

* Typically used as a shortcut, when no
data or theory available

* When time pressure is high

Ackn. Remco Chang



COMPARISON WITH

HISTORICAL CASES

Problems:

 Vivid historical precedents often force
themselves to the forefront of
consideration

* (too) easy and convenient to assume that
the current and past situation are
equivalent based on known similarities

Ackn. Remco Chang



COMPARISON WITH

HISTORICAL CASES

Problems:

* In US foreign policy, for example:

* In1930s, policy makers adopted an isolation policy that
would have worked well for preventing American
involvement in WW!I, but failed for WWIL.

«  Communist aggression were seen as analogous to Nazi
aggression, leading to a policy of containment that would
have prevented WWII.

* Vietnam was used as an argument against US
preparations in the Gulf War - flawed because a
difference in terrain

Ackn. Remco Chang



DATA

IMMERSION

* Some analysts describe their work
procedure as immersing in data without
fitting data into any preconceived pattern.

« When pattern (answer/explanation)
emerges - going back to data to check
for support

Ackn. Remco Chang



DATA

IMMERSION

* Problem:
* “Information cannot speak for itself”

It requires a context (or a person’'s mental
model)

Ackn. Remco Chang



DATA

IMMERSION

« Data immersion is often unavoidable as the situation is
often too vague, too new, and too messy.

* However, keep in mind that this is "absorbing
information®, not "analyzing information™

« Objectivity cannot be gained by “not having any
assumptions”.

« [tis only possible by making multiple assumptions explicit so
that they can be examined and challenged

Ackn. Remco Chang



CREATIVITY

Be creative. Think out of the box. See all different
perspectives.

Work with colleagues who can challenge your
thoughts

Expose yourself to alternative ideas and concepts

Work in an environment with creative thinking is
encouraged

Ackn. Remco Chang



LOTS OF HYPOTHESES,

NOW WHAT?

- Bad Strategies for Choosing a Hypothesis
« "Satisficing”

» Select the first identified alternative that's good enough

Incrementalism

* Focusing on a narrow range of alternatives without large deviation from
existing position

Consensus

*  Agreement among collaborators

Reasoning by Analogy

»  Choosing the alternative that appears to avoid previous error (or to duplicate
previous success)

Rely on principles that discriminate bad from good
 Determine a set of principles and judge the hypotheses using these principles

Ackn. Remco Chang



"Many functions associlated with
perception, memory, and information
processing are conducted prior to and
Independently of any conscious
direction.”

[ref 71






WHAT DID YOU SEE?

you tend to see what you expect to see

- it takes more (unambiguous)
information to see something
unexpected than something expected



Decision-making, belief, and behavioral biases [edit

Many of these biases affect belief formation, business and economic decisions, and human behavior in general. They arise
as a replicable result to a specific condition: when confronted with a specific situation, the deviation from what is normally
expected can be characterized by:

Name Description

o The tendency to avoid options for which missing information makes the probability seem
Ambiguity effect

"unknnwn_"[al
Anchoring or The tendency to rely too heavily, or "anchor,”" on one trait or piece of information when making
focalism decisions (usually the first piece of information that we acquire on that subject][g][m]
Attentional bias The tendency of our perception to be affected by our recurring thnughts.[”]

The tendency to overestimate the likelihood of events with greater "availability” in memory, which
Availability heuristic can be influenced by how recent the memories are or how unusual or emotionally charged they

may be_[m

A self-reinforcing process in which a collective belief gains more and more plausibility through its

Availability cascade increasing repetition in public discourse (or "repeat something long enough and it will become

J[rue"j:_[1 3

Backfire effect When people react to disconfirming evidence by strengthening their beliefs_[m]

The tendency to do (or believe) thinas because many other neonle do (or believe) the same.



WHAT TO DO?

» objectivity is achieved by making basic
assumptions and reasoning as explicit
as possible

 let them be challenged by others, and
self-evaluated for validity



PITFALLS

» selective perception

biased by predispositions or mind sets
looking for data that fits a hypothesis

 failure to generate appropriate hypotheses

ignore important information or data

 failure to consider diagnosticity of evidence

a piece of evidence can be used to support different

arguments

(e.g. a patient with high temperature is clearly ill but

’(cjemper?ture has little diagnosticity to tell from which
isease

Ackn. Remco Chang



EXPERIMENT HYPOTHESES

GENERATION & REJECTION

* Given three numbers: 2, 4, 6
* Discover the rule behind this sequence

* You are allowed to generate any 3 number
sequence as many times as you'd like, and | will
tell you if the sequence conforms to the rule



PITFALLS

* failure to reject hypotheses

— people generally seek confirming rather
than disconfirming evidence

» optimal strategy:
— try to disprove your favorite hypothesis



THINKING AIDS

structuring analytical problems




EXTERNALIZATIONS

« depend on the type of analysis problem
and its structure
+ lists
« outlines
« tables
« diagrams
* trees
* matrices



THINKING

AIDS

« Multi-attribute Utility Analysis (Decision
Matrix)

* Analysis of Competing Hypotheses



DECISION

MATRIX

 divide and conquer
* e.g. buying a car
— what attributes are important

— how important is each attribute
— collect data




DECISION

MATRIX

Price
Mamntenance Cost
Stvling
Gas Mileage
Comfort
Handling




DECISION

MATRIX

Price

Operating Cost

Styling

Comfort

Handling

Safety

Total 100 %




DECISION

MATRIX

TeValue Car 1 Car 2 Car 3

Price

Operating Cosl

Styling

Comfort

Handling

Safety




DECISION

MATRIX

Price

Car 2 Car 3

Operating Cost

Styling

Comfort

Handling

Safety

Totals




This was a multi-attribute utility analysis



B N B I Y s I s o F Step-by-Step Outline of Analysis of Competing Hypotheses
1. Identify the possible hypotheses to be considered. Use a group of ana-
bysts with different perspectives to brainstorm the possibilities.

2. Make a list of significant evidence and arguments for and against
each hypothesis.

3. Prepare a matrix with hypotheses across the top and evidence down
the side. Analyze the “diagnosticity” of the evidence and arguments—
that is, identify which items are most helpful in judging the relative
likelihood of the hypotheses.

4. Refine the matrix. Reconsider the hypotheses and delete evidence
and arguments that have no diagnostic value.

« thorough

« particularly appropriate for
controversial issues prove them.

* automatically leaves a trail 6. Analyze how sensitive your conclusion is o @ fow critical items of

evidence. Consider the consequences for your analysis if that evidence
were wrong, misleading, or subject to a different interpretation.

5. Draw tentative conclusions about the relative likelihood of each
hypothesis. Proceed by trying to disprove the hypotheses rather than

7. Report conclusions. Discuss the relative likelihood of all the hypoth-

eses, not just the most likely one.

8. Identify milestones for future observation that may indicate events
are taking a different course than expected.




Step-by-Step Outline of Analysis of Competing Hypotheses

1. Identify the possible hypotheses to be considered. Use a group of ana-
lysts with different perspectives to brainstorm the possibilities.

2. Make a list of significant evidence and arguments for and against
edach hypothesis.

3. Prepare a matrix with hypotheses across the top and evidence down
the side. Analyze the “diagnosticity” of the evidence and arguments—

that is, identify which items are most helpful in judging the relative
likelihood of the hypotheses.

4. Refine the matrix. Reconsider the hypotheses and delete evidence
and arguments that have no diagnostic value.



likelihood of the hypotheses.

4. Refine the matrix. Reconsider the hypotheses and delete evidence
and arguments that have no diagnostic value.

5. Draw tentative conclusions about the relative likelihood of each
hypothesis. Proceed by trying to disprove the hypotheses rather than

prove them.

6. Analyze how sensitive your conclusion is to a few critical items of
evidence. Consider the consequences for your analysis if that evidence
were wrong, misleading, or subject to a different interpretation.

7. Report conclusions. Discuss the relative likelibood of all the hypoth-

eses, not just the most likely one.

8. ldentify milestones for future observation that may indicate events
are taking a different course than expected.



Question: Will Irag Retaliate for US Bombing of Its Intelligence Headguarters?

Step 3 fiypotheses:

H1 - Iraq will not retaliate.

H2 - It will sponsor some minor terrorist actions.

. H3 - Irag is planning a major terrorist attack, perhaps against ong or more CIA
combines installations,

step1+2 Ml 3
into an externalization El. Saddam public statement of
intent not to retaliate,

E2. Absence of terrorist offensive

work out how during the 1991 Gulf War.
consistent one E is
with one H E3. Assumption that Irag would not
> work across rows want to provoke another US attack.

E4. Increase in frequency/length of
- do no work out monitored Iragi agent radio broadcasts.

how consistent one - : —
H is with one E (this F.:r. Iraqi l.m?ha:mes mftru'tlml o take
is step 5) increased security precautions.

Ef. Assumption that failure to retaliate would
be unacceptable loss of face for Saddam.




Question: Will Iraq Retaliate for US Bombing of Its Intelligence Headguarters?

Step 3 fiypotheses:

H1 - Iraq will not retaliate.

H2 - It will sponsor some minor terrorist actions.

H3 - Irag is planning a major terrorist attack, perhaps against ong or more CIA
installations.

H1 H2 H3

. . El. Saddam public statement of
no dlagnostlc value > intent not to retaliate,

E2. Absence of terrorist offensive
during the 1991 Gull War.

E3. Assumption that Irag would not
want to provoke another US attack.

d|ag nostic value = E4. Increase in frequency/length of
maonitored Iragi agent radio broadcasts.

ES. Iraqi embassies instructed to take
increased security precautions.

Ef. Assumption that failure to retaliate would
be unacceptable loss of face for Saddam.




IMPORTANT

NOTES

« Step 2:

Note the absence of evidence as well as its presence! (In a Sherlock Holmes story,
“the dog did not bark™ was a vital clue)

 Step 4:

Need to add new evidence? Combine hypotheses?

« Steps:

All "+"s do not indicate a proven hypothesis, but the fewest “-"s are more likely to be
true.

Finding all supporting evidences for a hypothesis is too easy. Finding a single
evidence to disprove a hypothesis is hard (but the most significant).

Analysts often notice that their judgments are based on a few factors as opposed to
the mass of information that they initially thought that they had gathered.

The matrix does not offer a solution!!



IMPORTANT

NOTES

 Step6:
* How flimsy is your conclusion?
« If the key evidence turns out to be wrong, does that completely
change your judgment?
 Whatis that key evidence?
« Step7:
* Need to report confidence level!
« Discuss findings in step 6.
 Step8:
*  What scenario could happen in the future that will change the
outcome of your analysis?



SUMMARY

» Key aspects of ACH
— start with a full set of alternative
possibilities
— identify and emphasize evidence with
highest diagnostic values

— look for evidence against rather than for a
hypothesis



LECTURE SUMMARY

You learned today:

* sensemaking as a general process of
making meaning

» analysis methods to help "make sense”
of a situation
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