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Analysis of Competing Hypotheses

Analysis of Competing Hypotheses [ACH] is an intelligence analysis method based on

evaluating plausible and exclusive hypotheses for a given question. It involves validating

or invalidating hypotheses using available information; i.e., observed facts or existing

data that essentially represent evidence for or against each hypothesis. Through a logical
elimination process, ACH seeks primarily to refute rather than validate hypotheses.
In short, it helps select those hypotheses compatible with the available information

and retrieve the best possible estimate. ACH resembles Differential Diagnosis (DD] in

medicine, whereby a particular disease is distinguished from others presenting some

similar clinical symptoms in a patient. ACH enables the user to reduce cognitive bias,

notably confirmation bias which compels people to seek evidence confirming their
own prejudices. A later version of ACH, aptly named Structured Analysis of Competing
Hypotheses [SACH), entails breaking down one complex question into simple questions
then conducting a traditional ACH on each of these questions.

APPLICATIONS SCOPE

ACH was developed by Richards Heuer in the
Central Intelligence Agency (CIA) during the
1980s to help analysts within the American in-
telligence community reduce their cognitive
biases when dealing with complex issues. The
objective is to provide correct explanations of
a situation or accurate forecasts for the future.
ACH is an eight-step method based on cognitive
psychology, decision analysis, and the classi-
cal scientific method. The rigor inherently re-
quired means this method is appropriate to use
in controversial issues for which analysts wish
to show the components considered in making
judgements. Applicable to diverse problems
which may necessitate explaining an actor’s de-
cision or making future forecasts, ACH works

well when available information is scattered,
incomplete, ambiguous or deceptive.

Time frame: The method is appropriate for any
time frame, but the longer the time frame, the
less confidence one should have in the results
of ACH. Actually, ACH’s limitations appear in the
relative difficulty of the questions asked when
using it.

Domain: One of the true strengths of ACH is that
it can work in virtually any domain and with vir-
tually any kind of information.

Number of participants: ACH is typically con-
ducted individually or in small groups. Several
attempts have been made to make collaborative
ACH software for large groups but none of the
attempts has been completely successful.

TIME FRAME

TECHNICAL

TOOL

Time frame will obviously
depend on the nature of
the question. More intri-
cate questions will require
significantly more time.
That said, analysts trained
in the method can com-
plete an ACH analysis as
quickly as those who use
similar but less rigorous
methods.

REQUIREMENTS

While ACH is often com-
pleted with the use of
specialized software, such
software is not necessary.
One advantage of ACH is
that it can be completed on
scratch paper, if need be.

IMPLEMEN-
TATION COSTS

ACH typically costs noth-
ing but time to implement.
There are a number of
free software packages

to help with the analysis
and, as noted earlier, ACH
can be conducted without
using any of them.
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BASIC CHECKLIST

* Analysts need to have a working familiarity
with ACH or SACH.

* There needs to be a clear requirement. Within
intelligence circles, where this method is
typically used, the question will be something
important to the success or failure of an orga-

nization but which lies outside that organiza-
tion’s control.

* Hypotheses to be considered should be mutu-
ally exclusive or as close to mutually exclu-
sive as possible. Analysts need to have access
to a sufficient body of evidence relevant to the
requirement (question) and hypotheses.

RELEVANCE AND USE
IN FORESIGHT

There is little literature highlighting ACH’s value
in foresight, partly due to a difference in objec-
tives and content. Essentially, ACH acts as an es-
timative tool when considering activities import-
ant to the success or failure of an organization
but which lie outside of its control. The objective
is to eliminate the poor hypotheses and keep the
best one. However, in the exploratory phase of
a foresight activity, we do the opposite and open
up the field of possible futures by formulating
various hypotheses and framing contrasted sce-
narios. The goal is to retain several hypotheses
which could be justified by observed or potential
phenomena, e.g., weak signals or trends. In ad-
dition, as foresight seeks to imagine the unfore-
seen in order to prepare, it is possible to keep
more daring hypotheses.

Most futurists intuitively apply the principles un-
derlying ACH. They compare future hypotheses
with measurable phenomena, e.g., long series
of data, facts and events. There is an intellectu-
al back and forth among representations (con-
jectures, hypotheses, scenarios) and realities
(facts, events, measurable phenomena) at ev-
ery stage in foresight. Probably the most obvi-
ous foresight examples would be in monitoring
key hypotheses and choosing the most plausible
scenario.

How to Adapt ACH Tools to Foresight

In today’s context of relativism where expertise
is questioned, conducting a foresight analysis
that uses ACH would enable practitioners to an-
chor their work in a more scientific basis. This
scientific framework would help reduce cogni-
tive biases in the intuitive analysis that occurs
through the confirmation hypothesis. Detecting
systematically (as in ACH) the phenomena poten-
tially contributing to hypotheses for the future
belongs to traditional foresight activities such as
horizon-scanning or monitoring. Nonetheless,
foresight analyses must also include approaches

drawing upon fears, aspirations, motivations and
imaginaries, notably in the exploratory phase
(the field of possible futures, conjectures, sce-
narios), plus the input of stakeholders.

The double-entry tables used in ACH that present
hypotheses in columns and significant evidence
in horizontal rows are easily adapted to foresight
analysis. In foresight, hypotheses on the future
appear in a column while the phenomena such
as real or potential facts appear alongside. The
objective is to enrich hypotheses about the fu-
ture by seeking available data, e.g., phenomena
and facts, which broaden the array of possible
hypotheses for a question. Entries considered
relevant in foresight are those for which repre-
sentations and realities are compatible.

Using the ACH principles for foresight encour-
ages users to do the following:

— Formulate 2 to 5 contrasted hypotheses; i.e.,
mutually exclusive hypotheses. If one hypothesis
is validated, the others cannot be valid.

— Seek out actively potential phenomena like
heavy trends, inertia, seeds of change or actors’
ambitions, which could validate or invalidate
various hypotheses.

— Update relevant facts, events, data system-
atically, with respect to selected current or po-
tential phenomena. Strictly speaking, this is
scanning/monitoring and often incremental.
Updating allows users to confirm or refute the
various hypotheses.

— Review how the question under study or hy-
potheses are worded based on the results gen-
erated in the double-entry table. Actually, re-
wording or reframing the question or hypotheses
may be done once a year, unless a major event
occurs. This practice resembles the process of
users’ breaking down a question and formulat-
ing new hypotheses, as in an SACH exercise.
More research should be conducted on the con-
nections between ACH and foresight. Links de-
tailed here may serve as suggestions worthy of
further study.

”
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TABLE 1. EXAMPLE OF A DOUBLE-ENTRY TABLE

ADAPTED FROM ACH TO FORESIGHT

Question: What Will the Electric Car (e-car) Situation Be in France in 20307
Space for representations: contrasted and | Hypothesis 1 with Hypothesis 2 with
plausible/probable hypotheses for final | time horizon for the time horizon for the
situations | question under study question under study

Space for realities: phenomena to monitor

Example Fewer that 4 million At least 15 million
electric vehicles electric vehicles
circulating in France circulating in France
in 2030 in 2030

Potential phenomena:

Heavy trends; Compatible/ Compatible/

Seeds of change; incompatible incompatible

Actor ambition

Relevant events/facts/situations/data in terms Compatible/ Compatible/

of potential phenomena incompatible incompatible

Heavy trc_aqd — improved battery performance Compatible Compatible

(cost/efficiency)

Fact — in January 2018, a battery capable of

350 km, priced under 20,000 euros came on the Compatible Compatible

market

Actor ambition — French government: law on

energy transition for green growth (passed

Aug. 18 2015) designed to create 7 million Compatible Incompatible

recharging stations throughout France, horizon

2030

Actor ambition — French government goal in

2016: 30,000 public charging stations, horizon Compatible Incompatible

2020

Revised actor ambition — French government

goal in 2017: 100,000 public charging stations Compatible Moderately compatible

and 1 million private chargers for horizon 2020

2017 situation — 20,000 public charging Incompatible, unless

stations installed; i.e., one charger per 6 Compatible things speed up

electric vehicles considerably

Actor ambition — progressive or definitive

prohibition of conventional combustion vehicles | Compatible Compatible

in major cities

Fact — In Paris, the mayor gave 2030 as

deadline after which the capital no longer

would allow conventional motorized vehicles Incompatible Compatible

circulating within city limits.

— Lyon...

Source: Futuribles International. J
APPROACHES SCOPING INFORMATION SURVEYS SCENARIO STRATEGY- INNOVATION- MEDIATION /
& CONCEPTS & FRAMING & DYNAMICS TECHNIQUES BUILDING FORESIGHT FORESIGHT COMMUNICATION

ANALYSIS TECHNIQUES LINK LINK TOOLS



Prospective and Strategic Foresight Toolbox
June 2018

Analysis of Competing
Hypotheses

by Kristan Wheaton*

*Kristan J. Wheaton is a professor of intelligence studies at Mercyhurst University in Erie,
Pennsylvania. His research interests include redefining and improving the intelligence
process, validating intelligence methods and practices, the use of games in teaching
intelligence analysis and intelligence support to entrepreneurs. Kris is also the author
of The Warning Solution: Intelligent Analysis in the Age of Information Overload and How
to Get a Job in Intelligence, co-author of Structured Analysis of Competing Hypotheses:
Theory and Application and Wikis in Intelligence Analysis and lead author of over
40 articles and publications on intelligence and intelligence analysis. He is the recipient
of the CIA Seal Medallion and the State Department’s Superior Honor Award and is a
member of the South Carolina Bar.

He may be reached at kwheaton(dmercyhurst.edu

futuribles

INTERNATIONAL

The Prospective and Strategic Foresight Toolbox is a Futuribles International and CAP Prospective project.
Editorial direction: Francois Bourse and Corinne Roéls
Layout: Genevieve Bellissard. Editorial secretariat: Stéphanie Debruyne
© Futuribles International - 47 rue de Babylone - 75007 Paris - France - www.futuribles.com



http://www.futuribles.com
mailto:kwheaton%40mercyhurst.edu?subject=

Analysis of Competing Hypotheses

Abstract

Analysis of Competing Hypotheses (ACH) and Structured Analysis of Competing Hypotheses
(SACH) are methodologies designed to reduce the level of uncertainty among decision-makers
when analyzing events, organizations or activities outside the decision-makers’ control and
when the data available is unstructured, incomplete, ambiguous or potentially deceptive. Wide-
ly used within the American national security intelligence community, ACH is considered par-
ticularly appropriate for intelligence problems. There are other methods analogous to ACH,
e.g., the broadly used medical methodology, Differential Diagnosis (DD). SACH is less used
but generally considered an improvement on ACH as it simplifies the analytic problem and
makes the analyst’s reasoning more transparent. Both methods are conceptually straightfor-
ward and require no special mathematical or technical knowledge to use, so they are consid-
ered particularly appropriate for entry-level analysts.

Both ACH and SACH use matrices to organize information and conclusions about that infor-
mation. In general, analysts take whatever question that they are trying to answer and devel-
op competing hypotheses for potential answers to that question. Analysts can then test each
piece of information regarding the question to determine how consistent it is with each of the
competing hypotheses. The hypothesis with the least amount of inconsistent information is
generally considered more likely to be correct.

Richards Heuer, a former CIA analyst originally developed the Analysis of Competing Hypoth-
eses (ACH) to help analysts overcome cognitive biases. While experimental evidence on the
efficacy of either ACH or SACH remains thin, there is some evidence suggesting that ACH, at
least, does mitigate confirmation bias. Evidence suggests that these two methods can modestly
improve the accuracy of analysts, particularly entry-level analysts. There is no proof that ACH
or SACH diminishes forecasting accuracy. Despite limited scientific studies, there are many
good reasons to use ACH/SACH. First, the method imposes a logical structure on arguments
and creates a common language among analysts. Second, it captures the analytic process so
that it can be reviewed after the fact for potential improvements. Finally, when executed prop-
erly, ACH and SACH allow teams of analysts to work much faster by focusing the team’s
efforts on critical issues and thus allowing the team to produce reports much more quickly. m

Keywords

Analysis of Competing Hypotheses I Structured Analysis of Competing
Hypotheses I Structured Analytic Techniques I Intelligence Analysis |
Analytic Methods I Richards Heuer
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Description

In The Psychology of Intelligence Analysis, Richards Heuer identified how the human mind gets
in the way of accurate forecasts regarding the future. Cognitive biases, for example, are rules of
thumb which have been hardwired into the human brain through evolutionary pressures. Like
an optical illusion, no matter how much an analyst consciously tries to see past these biases,
the unconscious part of the brain continues to assert itself. Indeed, confirmation bias, which
encourages us to seek evidence that confirms our pre-existing beliefs, can lead us to fall victim
to conspiracy theories. Other cognitive biases can have similar negative effects when forecast-
ing. The wired world of the 21 century, with its lack of filters and editors, only exacerbates this
problem.

ACH and its sister method SACH were designed to help analysts overcome the worst of these
effects. Built on the scientific method, analysis starts with the assumption that “Analysts are, in
effect, choosing among several alternative hypotheses” when answering a question.” ACH and
SACH both then use matrices to organize information that is relevant to the question and its
hypotheses, evaluate that information for its consistency or inconsistency with the hypotheses
and, finally, generate a forecast.

Scope of the Approach

ACH and SACH are appropriate for a wide variety of forecasting problems. Either method
proves an excellent choice when the information relevant to the problem is ambiguous, in-
complete, unstructured or potentially deceptive. ACH and SACH also help when working with
inexperienced analysts. The modest improvement in forecasting accuracy generated by these
methods makes them inappropriate, however, where the data and the problem allow for more
precise methods.

ACH and SACH are typically used by individuals or small groups of analysts. Efforts to create
software allowing large groups of analysts to work on a single problem through ACH have thus
far met with only limited success.

Prerequisites

Conceptually simple, ACH and SACH do present methodological traps for the unwary. Any-
one attempting to use ACH or SACH should have some training beforehand. Likewise, if the
analysts using the method are inexperienced, their work should be checked by someone who
has more experience with the method. Software programs exist for using ACH and SACH,? but
it is possible to use either method on scratch paper, flip chart or a white/black board. Perhaps
the most important precondition is to develop a clear statement of the question to be answered.

1. Heuer Richards, The Psychology of Intelligence Analysis, Washington, D.C.: CIA, 1999. URL: https://www.cia.gov/library/
center-for-the-study-of-intelligence/csi-publications /books-and-monographs /psychology-of-intelligence-analysis /artir.html.
Accessed May 16, 2018.

2. The most famous of these is the Palo Alto Research Center’s (PARC) ACH 2.0.5 software. It is free to download from the
website. Heuer, who invented ACH, participated in its development. See Case Study examples.

6 © Futuribles International
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Step-by-Step Application
Step-by-Step Application of the ACH Method

The steps outlined below are drawn directly from Richards Heuer’s The Psychology of Intelli-
gence Analysis. However, practical commentary on the steps are derived from the author’s 15
plus years of experience using the method.

D Step 1: Identify the possible hypotheses to be considered and use a group of analysts with
different perspectives to brainstorm the possibilities.

Developing hypothetical answers for a question may be fraught with difficulty. Fortunately,
within ACH there are a few general guidelines that can help analysts avoid problems like
“groupthink”. First, generating hypotheses using an effective brainstorming method (such as
Nominal Group Technique)® and a diverse group of analysts goes a long way toward limiting
potential problems.

Similarly, it is important for the hypotheses generated to compete among themselves as much
as possible. How can that be achieved?

Let’s imagine an unstable country as an example. When asked, analysts might come up with
hypotheses such as “There will be a coup” or “There will be rioting in the streets.” Obviously,
both hypotheses are usually possible when instability is present. There is a strong chance that
the evidence collected will not be adequate to distinguish between the two, making the analysis
more rather than less fuzzy. The simple solution to this problem is to make the hypotheses
mutually exclusive, such as “There will be a coup” and “There will not be a coup.”

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

Heuer uses the word “evidence” in The Psychology of Intelligence Analysis, but in the generic
rather than legal sense of the word. Furthermore, what counts as evidence in traditional intel-
ligence work includes everything from hearsay and third-party analyses to intercepted trans-
missions and satellite photographs. Clearly, it is important that analysts understand how to
evaluate both the credibility of the sources and relevance of the information to the question
and hypotheses. Other questions analysts should consider include:

— If this hypothesis were true, what evidence would I expect to observe?

— If T am not observing evidence of this hypothesis, why not? Is it because the hypothesis is
false, because related evidence would not normally be observable, or because it is being con-
cealed? Is it because I have not looked for it?

D Step 3: Prepare a matrix with hypotheses across the top and evidence down the side. Analyze
the “diagnosticity” of the evidence and arguments; in other words, identify which items are
most helpful in judging the relative likelihood of alternative hypotheses.

At this point, analysts consider whether each piece of evidence is consistent, inconsistent,
or irrelevant with respect to each hypothesis and mark each cell of the matrix accordingly.
Notation can be as simple as pluses and minuses, or C for consistent, I for inconsistent, N for
neutral, and the NA (Not Applicable).

3. DunNETTE Marvin, CampgeLL John, and Jaastap Kay, “The Effect of Group Participation on Brainstorming Effectiveness for
Two Industrial Samples”, Journal of Applied Psychology, 47(1), February 1963, pp. 30-37.

© Futuribles International 7
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It is worth repeating here that ACH is all about trying to disprove rather than prove hypothe-
ses. In this sense, evidence that is inconsistent with a hypothesis is more important than what
is consistent because, in general, the hypothesis with the most inconsistent evidence is the
least likely happen. It is important to remember that evidence consistent with both hypotheses
has no diagnostic value.

FIGURE 1. AN INCOMPLETE ACH MATRIX

(The next step would be to evaluate evidence with respect to its consistency or inconsistency
with each of the hypotheses.)

H: 1 H:2
Ghana will expand its Ghana will expand its
mobile coverage beyaond the | mobile coverage but not
Golden Triangle beyond the Golden
Triangle
Weighted Inconsistency Score o> -0.0 -0.0
Enter Evidence
E4 The current coverage of the aptical fiber netwaork does not support an N N

extension of mobile technology beyond the Golden Triangle.

The country offers great potential for mohile operators as current fixed
senices are concentrated mainly in the capital, Accra, and other major N N
cities, leaving the rural areas (where around 70% of the population lives)
largely neglected.

E3

E2 Mobile lines outnumber fixed seven to one and the demand for mobile is N N
growing.

E1 Ghana's mobile market is highly competitive, with four operators offering N N
senices.

Source: author.

One significant difference between ACH and more traditional applications of the scientific
method lies in how it deals with inconsistent evidence. In a controlled experiment, it is often
possible for a single piece of inconsistent evidence to rule out a hypothesis. However, this is
unlikely with the “squishier” kinds of problems for which ACH is typically used. In the un-
controlled environment of real life, there likely will be some evidence that is inconsistent with
some, most or all of the hypotheses under consideration.

Another issue arises with the appropriate definitions of the terms consistent and inconsistent.
Again, given the nature of the problems for which ACH is typically used, few pieces of evidence
will be wholly consistent or inconsistent with a hypothesis. Normally, the evidence will only
tend to undermine or support a given hypothesis. Good practice suggests then to encourage
analysts first to focus on whether or not a piece of evidence tends to disprove a hypothesis. This
is usually a bit easier to see and is, of course, the more important of the conclusions within the
context of ACH. This tactic also helps prevent analysts from overthinking their conclusions
about consistency or inconsistency.

D Step 4: Refine the matrix by reconsidering hypotheses.

The mechanical nature of ACH, e.g., matrices filled with Cs and Is, rows of evidence in spread-
sheets, quantitative outcomes in terms of the number of inconsistent pieces of evidence, may
encourage analysts to think that ACH is some kind of answer machine that reliably cranks out
fine forecasts. Disclaimer: ACH is merely a thinking tool that helps analysts record and exam-
ine their thought processes.

8 © Futuribles International
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In the thought process, Step 4 becomes tremendously important. The goal here is not merely
to examine the matrix and determine if the process is being carried out correctly. Instead, it is

essential that analysts step back at this point to see if what they are doing makes sense. A quick
checklist should suffice.

— Have the hypotheses been worded properly?
— Should hypotheses be combined or eliminated?
— Is the evidence unintentionally one-sided?

— Are there relationships between the individual pieces of evidence that are important to
consider?

After all, the goal of Step 4 is to stop and actively think about what the analyst has done and
make any necessary changes before proceeding.

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

In Step 3, it was important to go across each row of evidence and consider its diagnosticity with
respect to each hypothesis; whereas, in Step 5 it is important to travel down each column (each
hypothesis) and evaluate the hypothesis regarding the totality of evidence for and against it.
Again, the goal here is to disprove hypotheses, thus answer the question, “Which one of these
cannot be true?”

A common pitfall in this step is to see a large amount of evidence (relative to the total amount
of evidence considered) that is inconsistent with all hypotheses. Inexperienced analysts often
want to select mindlessly the hypothesis with the least amount of inconsistent evidence as the
most likely outcome. However, if all hypotheses have a large amount of inconsistent evidence
relative to the total amount of information available, either there is too much uncertainty still
in the problem and additional information collection is warranted or the analyst has followed
the process incorrectly.

D Step 6: Analyze how sensitive the 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.

Much like Step 4, Step 6 is largely a sanity check on the entire process. Unlike Step 4, however,
the over-riding goal here is to identify which pieces of evidence really drive the analysis and to
double-check their validity. Evidence from credible sources with a high degree of relevance and
diagnostic value is obviously more important than evidence poorly sourced and only indirectly
relevant. It is vital that the analyst pick out these “linchpins” and examine them in some detail.

Here are typical questions that the analyst or team should ask:

— Is it possible that this is the result of deliberate deception?

— If this piece of evidence is true what other things would I expect to see as well?

— Do my key pieces of evidence reflect any underlying assumptions?

— What can I do now to check to see if my assumptions are correct?

ACH may prove most useful when it captures an analyst’s thought processes, as it gives the
analyst an opportunity to go back and check his or her work. However, this benefit may prove
a double-edged sword if it encourages analysts to overthink their reasoning. Standard advice
may resemble what many teachers tell students taking standardized tests: Check your work but

remember, unless you find an obvious error or stupid mistake, your first answer is probably
your best one.

© Futuribles International 9
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D Step 7: Report conclusions. Discuss the relative likelihood of all the hypotheses, not just
the most likely one.

ACH matrices are rarely transmitted directly to the decision-makers who asked the underlying
analytic question. Instead, they are interpreted and a narrative version of the resulting analysis
is offered. The risk here is that unclear wording in the narrative will muddy whatever clarity
emerged from the ACH process.

It is, therefore, advisable to use a limited set of verbal probability expressions or a numerical
range to express the underlying likelihood of various hypotheses. This should be coupled with
a clear indication of the linchpin facts supporting a given hypothesis as well as any significant
facts that run counter to the prevailing analysis. Finally, analysts should consider and report
reasons why they might be wrong and, in the interest of intellectual honesty, report their level
of confidence in their own estimate.

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

When the analysis has been completed; the results, reported, it may prove useful to write
down what the analyst would expect to see in the future if the analysis is correct or not. These
milestones are useful both in assessing the accuracy of the analysis and in giving the analyst
feedback in order to be able to improve the process.

Step-by-Step Application of the SACH Method

SACH is essentially an iterated version of the ACH process. The goal is to break up a complex
question into simpler parts and conduct an ACH on each of the parts. Typically beginning with
assumptions, this structured approach allows analysts an opportunity to reuse already collected
evidence and to discern more sharply the relationships between the parts of the question and
how variations in consistencies and inconsistencies of each individual ACH matrix can impact
the analyst’s overall confidence in the final answer to the original question.

D Step 1: Test any underlying assumptions using ACH.

The analyst begins the SACH process by examining the question for any underlying assump-
tions and then testing those assumptions using ACH. How? Imagine a question such as
“Which industries and tribal groups are likely to benefit the most from the recent stabilization
of country x’s economy”. Of course, the underlying assumption here is that country x’s econo-
my has, in fact, stabilized. Using the procedures described above, the analyst would construct
an ACH matrix using competing hypotheses such as “The economy of country x has stabi-
lized” and “The economy of country x has not stabilized”.

D Step 2: Determine whether a preponderance of evidence supports one hypothesis. If not,
collect more evidence to close the gap. Draw conclusions from the analysis.

Even early in the process, there simply may not be enough evidence to eliminate all or some
of the competing hypotheses. Should this be the case, the analyst would either need to collect
additional relevant data or task assistants or participants with the collection of such data.

Note: There is some subjectivity inherent in this decision. Individual analysts may be more
or less comfortable with the same kind and quality of information. It is worth reiterating that
ACH and SACH are not answer machines but rather thinking tools. Analysts and their man-
agers should treat them as such.
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Once analysts think that they have enough information, they can draw tentative conclusions
regarding the analysis. For example, if this analysis indicates that the economy has not stabi-
lized as assumed, it is worth going back to whoever asked the question and then initiating a
discussion about the next steps. Clearly, if the analysis has been carried out correctly and the
assumption on which the question is based turns out to be invalid, then the method has al-
ready proven its merit. Indeed, the formalized assumption check is one way that SACH is an
improvement over ACH.

On the other hand, if the analysis suggests that the assumption is sound, then the analyst can
proceed to increase the complexity of the hypotheses and begin to answer the original question.

D Step 3: Duplicate the ACH matrix but remove the diagnosticity evaluations.

The goal here is to have a “clean” matrix that contains all of the data from the previous steps
but none of the conclusions about the diagnosticity of the evidence; i.e., the “C’s” or “I's” are
removed. Since this step will be repeated throughout the SACH process, it is advisable to use
an electronic means of organizing the matrix. Some software packages, such as the previously
mentioned free PARC 2.0.5 ACH package, include a feature that allows easy duplication of an

existing matrix.

D Step 4: Break the question into component parts (if possible) and form a set of more detailed
hypotheses derived from the previous analysis.

The goal here is to see if the data already collected proves adequate to answer all or part of the
main question. For example, the original question “Which industries and tribal groups are
likely to benefit the most from the recent stabilization of country x’s economy?” highlights two
sets of actors, industries and tribal groups. SACH would treat these two groups separately and
form hypotheses about each one before testing those hypotheses against existing evidence. For
example, given that the assumption check revealed that the evidence did, indeed, support the
idea that country x’s economy had stabilized, the new hypotheses to be tested against the exist-
ing evidence might read something like “Textile industry will benefit” and “Textile industry will
not benefit.” Similar matrices would be developed for other industries and tribal groups. Once
the new hypotheses are developed, it is a simple matter to go through the existing evidence to
see what it has to say about each of the new, more nuanced hypotheses.

Note: It is possible to construct these new matrices in ways different from those described above.
For example, imagine there are three main industries in country x, automotive, textile and min-
ing. It is certainly acceptable to present each industry as a competing hypothesis in a single ma-
trix instead of treating each industry as its own hypothesis within three different matrices.

D Step 5: Conduct an ACH of the new hypotheses against the old evidence. Collect additional
evidence as needed. Draw conclusions. Repeat until the question is fully answered.

This step includes substeps that are repeated as necessary. Analysts easily and frequently get
caught up in the process of gathering data at the expense of coming to a conclusion. The
SACH method is designed to test new hypotheses against old data to see if there is indeed
enough information to answer a question. In the above example, it is entirely possible that data
collected to determine if country x’s economy was stable may adequately serve to determine if
one or more of the industries in that country will benefit from that stability.

Even if there is insufficient data, going through the data already available puts any analyst in a
better position to conduct a more focused search or to task more efficiently any participants or
assistants with additional research. Once the new data are entered into the matrix, the analyst
is prepared to complete the ACH process for this iteration of the SACH process and then draw
conclusions.
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If the question has not been answered com- FIGURE 2. THE SACH PROCESS

pletely, then the analyst can alter the hypoth- :

eses once again to target another part of the ‘ Structured Analysis Of Competing Hypotheses ‘
question, test these new hypotheses against

this previously gathered information, collect Simple

additional information as needed and then Hypotheses
draw new conclusions.

It is worth noting two artifacts of this pro-
cess. First, as the list of evidence grows, it
is highly likely that much of the evidence
in the matrix is simply not applicable to the
hypotheses currently under consideration. (Yes = [Increase

This is normal. Second, the upside to col- N Complexity
lecting this large body of evidence is that the
range of possible questions expands along
with the data making it easier to achieve nu-
anced and well-supported analytic forecasts ‘ Source: author.
in significantly less time.

Tips and Best Practices
D “Train the process”. ACH and SACH are conceptually simple, but the devil is in the details.
Training analysts to use the process correctly pays for itself.

b Use the audit trail to improve the process. ACH and SACH not only improve forecasts but
also capture the analytic process. Examining these records for strengths and weaknesses can
lead to significant improvements in analytic performance over time.

D Make the analyst responsible for the analysis, not the tool. ACH and SACH should help an
analyst think through a problem. The ultimate responsibility for the forecast lies with the ana-
lyst, not the tool that helped produce it.

Errors to Avoid

D Expect great results from poor evidence. ACH and SACH are only as valuable as the evidence
they incorporate.

b Underthink or overthink the process! As with many analytic methods, one can be too casual
or mechanical in the application of the process. A balanced approach is best.

D Use ACH or SACH when objective probabilities are likely close to 51/49%. Experiments
have shown that the methods lack the resolution to produce useful forecasts when the odds
are about even.

Frequently Asked Questions (FAQs)

D How long does it take to train analysts on the methods?

It typically takes five to ten hours of training (including three to five exercises) to train analysts
to use ACH and SACH adequately. Even after this training, analysts should be supervised by
someone with experience in the method until they can reliably replicate the process.
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D Can I use this method in my discipline/industry/field of study?

One strength of ACH and SACH is that they can be used for any question where the data
available is unstructured, incomplete, ambiguous or potentially deceptive. These two methods
are inappropriate when the data are complete and of high quality and more accurate statistical
methods are available.

D How long should it take to complete an analysis using these methods?

The length of time for each analysis depends on the nature of the question, completeness
and availability of the data and skill of the analyst. Time required should decrease, however,
as analysts become increasingly used to the process. It is not unusual for teams of analysts
cooperating on quite complex problems to be able to generate a quality analysis in a relatively
short period of time.

SACH Case Study: Ghana Telecommunications

Note: The following case study conducted for a private client using SACH has been modified
to highlight the process. All facts and evidence are for illustrative purposes only.

Imagine that a small team of analysts has been asked to take a look at the telecommunications
situation in the country of Ghana in West Africa.

Specifically, the team was asked this question:

“Will the Chinese provide the equipment for the expansion of mobile cellphone services into
rural Ghanar”

Team members know little about telecommunications in Ghana but are quickly able to provide
the following details using open sources:

D Wireless seems the only realistic solution for phone access in Ghana, where connectivity
remains hampered by slow, unreliable landlines, so the country is rapidly shifting towards
wireless networks. Four operators are currently offering mobile services in Ghana’s highly
competitive market.

D The country offers great potential for mobile operators as current fixed services are concen-
trated in the capital and other major cities near the coast (The Golden Triangle) leaving the
rural areas, where nearly 70% of the population live, largely neglected.

D More mobile, particularly third generation mobile, also implies more fiber optic cable be-
tween cities in order to provide a “backbone”. While expanding the fiber optic backbone in
Ghana does not mean that mobile technology will necessarily follow, mobile technology cannot
go easily where there is no fiber to support it. The current coverage of the optical fiber network
does not support an expansion of mobile cell phone technology beyond the Golden Triangle.

Identify Assumptions and Check Them (Steps 1 and 2)

Clearly, the assumption embedded in this question is whether or not Ghana intends to expand
its mobile service at all. Formulating relevant hypotheses and utilizing the evidence already
gathered in the above three paragraphs generates a matrix similar to Figure 3, seen below.
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FIGURE 3. THE ACH MATRIX WITH ALL AVAILABLE EVIDENCE ENTERED

Source: author.

H: 1 H:2
Ghana will expand its Ghana will expand its
mobile coverage beyond the | mobile coverage but not
Galden Triangle beyond the Golden
Triangle
Weighted Inconsistency Score =» -0.0 -0.0
Enter Evidence
E4 The current coverage of the optical fiber network does not support an N N
extension of mobile technology beyond the Golden Triangle.
The country offers great potential for mohile operators as current fixed
3 senvices are concentrated mainly in the capital, Accra, and other majar N N
cities, leaving the rural areas (where around 70% of the population lives)
largely neglected.
E2 Mabile lines outnumber fixed seven to one and the demand for mobile is N N
growing.
1 Ghana's mohile market is highly competitive, with four operatars offering N
SErvices.

Note: Different analysts might divide the evidence in the above three paragraphs differently.

After some discussion, the team modifies the matrix to take into consideration their evaluation
concerning the diagnosticity of the evidence and draws the conclusion that Ghana does intend
to expand its mobile services.

FIGURE 4. THE COMPLETED ACH MATRIX

H:-1

H-2

Ghana will expand its
mohile coverage

Ghana will not expand
its mohile coverage

sernvices.

Inconsistency Score o> -1 -3
Enter Evidence
f 10t support an C
The country offers great potential for mohile operators as current fixed
£3 services are concentrated mainly in the capital, Accra, and other major c
cities, leaving the rural areas (where around 70% of the population lives)
largely neglected.
E2 Mobile lines outnumber fixed seven to one and the demand for mobile is c
growing.
Eq Ghana's mahile market is highly competitive, with four operators offering c

Source: author.

Once again, while all analysts are likely to assess that the assumption is correct; i.e., Ghana will
expand its mobile services somewhere within the country, it is possible that different teams
might come up with slightly different interpretations regarding the data. It is also possible that
different teams would feel more or less comfortable at this point making an analytic judge-
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ment based on the limited evidence available. For purposes of this case study, the analysts
presumably are willing to make a call at this point based on the evidence so far gathered.

Test the Old Evidence against New Hypotheses (Steps 3 and 4)

Having concluded that Ghana likely will expand its mobile coverage, the next question implied
in the previous question is “Where will this expansion take place?”; i.e., within the entirety of
the country or only within the “Golden Triangle” of cities near the coast.

Testing these new hypotheses against our current evidence leaves an unclear picture.

FIGURE 5. TESTING OLD EVIDENCE AGAINST A NEW HYPOTHESIS

(It is entirely possible that the analyst already has enough information
to answer this more robust hypothesis.)
H: 1 H:2
Ghana will expand its Ghana will expand its
mobile coverage beyond the | mobile coverage but not
Galden Triangle beyond the Golden
Triangle
Weighted Inconsistency Score o -1.0 -1.0
Enter Evidence
E4 The current coverage of the optical fiber network does not support an c
extension of mobile technology beyond the Golden Triangle.
The country offers great potential for mobile operators as current fixed
£ senices are concentrated mainly in the capital, Acecra, and other major c
cities, leaving the rural areas (where around 70% of the population lives)
largely neglected.
E2 MObI!E lines outnumber fixed seven to one and the demand for mobile is c c
growing.
E1 Ghana's mohile market is highly competitive, with four operators offering c c
sernvices,
Source: author.

Based on the team’s current evidence, members are unable to draw a conclusion, so they gather
additional relevant evidence:

D The President of Ghana has tasked the Minister of Communications to speed up the efforts
of the Ministry to “wire up” the entire country within the shortest possible time.

D The Chinese Premier and the Ghanaian President agreed to a low-interest loan of about
66 million US dollars for a number of projects, including a plan to upgrade Ghana’s commu-
nications network by increasing phone lines and improving the country’s cellular access.

P Ghana’s number one mobile phone network has relaunched a roadshow with the objective
of bringing its services and products closer to customers, particularly those in the rural areas.
It has just signed an agreement with a French company to provide new equipment to extend
its cellular network in Ghana.

b Itis the intention of the Government of Ghana to extend the optical fiber network to northern
parts of the country, indeed, to have nationwide coverage.
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FIGURE 6. WITH NO DEFINITIVE CONCLUSION FROM THE EXISTING EVIDENCE,

ADDITIONAL EVIDENCE IS COLLECTED AND ADDED TO THE MATRIX

Type |CredibilityRelevance H:1 H:2
Ghana will expand its Ghana will expand its
maobile technology beyond | mobile technology but
the Golden Triangle. not beyond the Golden
Triangle.
Inconsistency Score g -1 -5

Enter Evidence
It is the intention of GoG to extend the optical fiber netwark to reach the northern

MEDIUM MEDIUM |
parts of the country and indeed to have nation-wide coverage _:

Areeba, Ghana's number one mobile phone network has re-launched a road show
with the objective of bringing its senices and products closer to its customers
particularly those in the rural areas. Areeba has just signed an agreement with
Ericsson to provide new equipment to extend its GSM network in Ghana.

MEDIUM MEDIUM Cc

Chinese Premier Wen Jiabao and Ghanian President John Kufuor agreed to a low-
interest loan of about US$EE million for a number of projects, including a plan to
upgrade Ghana's communications netwark by increasing phone lines and improving
the country's cellular access.

MEDIUM MEDIUM

The President has tasked the Minister of Communications to speed up the efforts of

MEDIUM MEDIUM Cc
the Ministry “to wire" up the entire country within the shortest possible time.

The current coverage of the optical fiber network does not support an extension of

MEDIUM [MEDIUM [
maobile technology beyond the Golden Triangle.

The country offers great potential for mobile operators as current fixed services are
concentrated mainly in the capital, Accra, and other major cities, leaving the rural MEDIUM [MEDIUM B
areas (where around 70% of the population lives) largely neglected.

Mobile lines outnumber fixed seven to one and the demand for mobile is growing. MEDIUM [MEDIUM [ C

Ghana's mohile market is highly competitive, with four operators offering senices. MEDIUM MEDIUM C C

Source: author.

Inserting this evidence into the existing matrix and evaluating it for diagnosticity creates a
matrix that looks like the one below.

The team comes to the conclusion that Ghana not only intends to extend cellular coverage but
also to extend it into the country’s rural regions.

Continue until the Question Is Answered Completely (Step 5)

Now the team is ready to address the question of who will provide the equipment for the ex-
pansion. Testing the current evidence against new hypotheses yields the matrix in Figure 7.

Clearly the current evidence does not speak to the question of “who”. As with previous itera-
tions of the matrix, the team seeks additional relevant data regarding the expansion of mobile
services in Ghana with specific information on who will likely provide the equipment. This
additional research yields the following insights:

D A large Chinese company is the nominated contractor for the fiber optic expansion.

D Ghana is to receive its first advanced cellular communications network following a con-
tract signed by Ghana Telecom and China’s largest listed telecommunications equipment
manufacturer.

D Ghana will receive a concessionary loan equivalent to 20 million US dollars from the Chinese
Exim Bank to support the National Communication Backbone Infrastructure Project.

Inserting all of this information into the matrix and evaluating it for diagnosticity gives the
final result.
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FIGURE 7. TEST OLD EVIDENCE AGAI NEW HYPOTHESIS... AGAIN!

Type H: 1 H: 2
Ghana will expand its Ghana will expand its
mabile technology beyond | mobile technology
the Golden Triangle and beyond the Golden
Chinese companies will be | Triangle but Chinese
the primary providers of companies will not be
equipment. the primary providers of
equipment.
Weighted Inconsistency Score &> -1.0 -1.0
Enter Evidence
It is the intention of the Government of Ghana to extend the optical fiber network to c c

reach the northern parts of the country and indeed to have nation-wide coverage.

Ghana's number one mobile phone network has re-launched a road show with the
objective of bringing its services and products closer to its customers particularly | c
those in the rural areas. Areeba has just signed an agreement with a French
Company to provide new equipment to extend its cellular network in Ghana.

The Chinese Premier and the Ghanaian President agreed to a low-interest loan of
about US$EE million for a number of projects, including a plan to upgrade Ghana's c
communications network by increasing phone lines and improving the country's
cellular access.

The President has tasked the Minister of Communications to speed up the efforts of c c
the Ministry “to wire” up the entire country within the shortest possible time.

The current coverage of the optical fiber network does not support an extension of NA NA
mabile technology beyond the Golden Triangle.

The country offers great potential for mobile operators as current fixed senices are
concentrated mainly in the capital, Accra, and other major cities, leaving the rural C Cc
areas (where around 70% of the population lives) largely neglected.

Mabile lines outnumber fixed seven to one and the demand for mobile is growing.

Ghana's mobile market is highly competitive, with four operators offering serices.

Source: author.

Translate Results of the Analysis for the Decision-makers Who
Asked the Question (Step 5 - Continued)

Communicating the results of this type of analysis to the decision-makers who requested it is
yet another skill necessary for a successful analyst. Here, the team translated its results into
the following message:

“It is likely that Ghana will expand its mobile services beyond the Golden Triangle and that
China will be the primarily supplier of the equipment necessary to do so. A large Chinese
company is already working on the fiber optic expansion necessary to expand cellular services
and the Chinese government has already provided significant loans to Ghana complete the
expansion. These loans and bilateral cooperation dwarf the efforts of the only other identified
foreign equipment manufacturer in Ghana.”

As events develop in Ghana, the team would be able to revisit the analysis to see if their con-
clusions and their evaluation of the evidence was turning out as expected. This in turn, would
lead the team to either reinforce good practices or eliminate bad ones, netting an improvement
in forecasting accuracy over time.
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FIGURE 8. ADDITIONAL EVIDENCE IS COLLECTED AND ADDED TO THE MATRIX TO

CREATE AN AUDITABLE LOGIC CHAIN

H: 1 H:2
Ghana will expand its Ghana will expand its
maobile technology beyond | mobile technology
the Golden Triangle and beyond the Golden
Chinese companies will be | Triangle but Chinese
the primary providers of companies will not be
equipment. the primary providers of
equipment.
Inconsistency Score =» -1 -5
Enter Evidence
E9 | Alarge Chinese company is the nominated contractor for the fiber optic expansion. Il
E11 Ghana would receive a concessionary loan of 20 million dollars from the Chinese "
Exim Bank to support the National Communication Backbone Infrastructure Project.
Ghana is to receive its first advanced cellular communications network following a
E10 | contract signed by Ghana Telecorn and China's largest listed telecommunications
equipment manufacturer.
Ghana's number one mobile phone network has re-launched a road show with the
E7 objective of bringing its sernvices and products closer to its customers particularly c
those in the rural areas. It just signed an agreement with a French company to
provide new equipment to extend the cellular network in Ghana.
The CHinese Premier and Ghanaian President agreed to a low-interest loan of about
EG LIS$6E million for a number of projects, including a plan to upgrade Ghana's c
communications network by increasing phone lines and improving the country's
Internet-access.
It is the intention of Go to extend the optical fiber network with a National
E8 | Communication Backbone Infrastructural Project to reach the northern parts of the N N
country and indeed to have nation-wide coverage.
Es The President has tasked the Minister of Communications to speed up the efforts of N N
the Ministry “to wire" up the entire country within the shortest possible time.
E4 The current coverage of the optical fiber network does not support an extension of N N
mahile technology beyaond the Golden Triangle.
The country offers great potential for mobile operators as current fixed services are
E3 | concentrated mainly in the capital, Accra, and other major cities, leaving the rural N N
areas (where around 70% of the population lives) largely neglected.
E2 | Mabile lines outnumber fixed seven to one and the demand for mokile is growing. N N
E1 | Ghana's mobile market is highly competitive, with four operators offering services. N N

Source: author.
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Further Reading:
Alternative or Complementary Techniques

Scientific Method

ACH and SACH both derive much of their language and all of their logic from the scientific
method. The idea of formulating hypotheses and testing them against the evidence gathered
is core to both methods.

Differential Diagnosis

Differential Diagnosis is, perhaps, the most commonly used medical analytic procedure. De-
signed to differentiate diseases with similar symptoms from each other, the process used by
doctors bears a striking resemblance to the SACH procedure outlined above.

Multi-criteria Decision-making Models

These models are similar to ACH and SACH in that they both use matrices to organize the
information used for analysis. MCDM models are often better than ACH or SACH in that they
provide a wider range of options and have been more thoroughly studied.

Repeated Games

Repeated games (a subset of game theory) models the iterative process of ACH and SACH.
However, both ACH and SACH lack the mathematical precision and the large body of back-
ground research to support them.
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