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Abstract

In general. “Politography” refers to the study or portrayal of political events, figures, and systems. It
is used to analyze political trends, to visualize data, and create a data driven narrative. Decision
support tools (DST) tend to be narrowly defined in terms of specific domain applications, in contrast
to dashboards which ofer panoramic views of organizations or simple data sets with indicators.
Herer, we describe the design and construction of a DST for the Israeli-Palestinian conflict. It provides
a comprehensive data set and case study that can be generalized to other applications. The DST,
labeled T-Politography, that integrates over 11000 indicators organisedin a hierarchical structure that
includes a specific geographical area labeled A, B, and C in the West Bank and East Jerusalem. These
have distinct legal status specified in the 1993 Oslo Accords between Israel and the Palestinians
Authority (PA). The second level of the DST hierarchy consists of three domains that characterize
Israeli and Palestinian levels of control, in each one of the geographic areas: security, geo-spatial, and
economic. In addition, the T-Politography DST contains contextual data relevant to the extend of
Israeli and Palestinian control such as political, diplomatic, social, and legal domains. . Each category
is represented by a set of specific indicators, e.g., birth rates of Israelis in Area C. Section 1 provides
some background, section 2 identifies the DST user groups, section 3 covers methodological
components, section 4 is the DST data and case atudy covered in this paper and section 5 is a scenario
analysis using Bayesian networks. The paper concludes with a discussion.

Keywords: decision support tool; indicators; multivariate analysis; composite indicators; random
forests; Bayesian networks

1. Background

The Balfour Declaration of 1917 pledged to establish a national home for the Jewish people after
two millennia in exile. The national aspirations of Arab and Jewish sides, coupled with demographic
shifts, the Holocaust, and the aftermath of World War II, culminated in the UN Partition Plan of 1947,
proposing the creation of two states - one Jewish and one Arab. Several military conflicts followed
that UN declaration. The management of this conflict is characterized by a lack of tools to describe,
analyze, and evaluate possible trajectories towards various political, foreign and domestic options. A
data driven approach is needed for identifying and formulating and evaluating such trajectories.
Setting up a data driven framework for presenting the complex and evaluating alternative scenarios
was the irpose in this work. It shows how a wide angled data set can be organized and analyzed to
derive insights.

“Politography” is the study or portrayal of political events, figures, and systems. It is used to
analyze political trends, to visualize data and create a data driven narrative. Decision support tools
(DST) are designed for policy makers. They are distinguished from dashboards which are based only
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on descriptive statistics (Sprague, 1980, Bonczek et al., 2014, Kenett, 2025). In this paper, we describe
the design and construction of a DST related to intergroup conflict management and resolution,
focused on the Israeli-Palestinian conflict. It provides a case study that can be generalized to other
applications. The DST, labeled T-Politography, integrates over 9000 indicators pertaining to the
Israeli-Palestinian conflict, in a hierarchical structure that begins with the specific geographical areas
influenced by the Israeli-Palestinian conflict. These include geographical areas labeled A, B, and C in
the West Bank and East Jerusalem. The designated areas have distinct legal status specified in the
1993 Oslo Accords between Israel and the Palestinians Authority (PA). The second level of the DST
hierarchy consists of three domains that characterize Israeli and Palestinian levels of control, in each
one of the geographic areas: security, geo-spatial, and economic. In addition, the T-Politography DST
contains contextual data relevant to the Israeli and Palestinian control such as political, diplomatic,
social, and legal domains. Each domain is designated as influencing either Israeli or Palestinian
Authority (PA) control and is further subdivided into categories. For example, the geo-spatial domain
is covering Israeli demographics in Area C. Each category is represented by a set of specific indicators,
e.g., Israeli birth rates in Area C.

The extended dataset used here is collected by dedicated teams of defense, economics and media
experts working under the supervision of Reicmann University professors. Here we mainly focus on
the analyis of this data so as to provide decision makers, and researchers, with an effective DST. This
required the application of analytic methods including data standardization, composite indicators,
principal components, random forests and measures of variable importance feature selection.

DSTs are used in application domains such as web traffic analysis, mobility across transportation
options, public movement in shopping centers and agricultural domains. They provide the
equivalent of a digital twin of social and political systems (Kenett and Bortman, 2022). A general
hierarchical structure for designing a DST was proposed in Harel et al. (2018). Here we consider a
DST based on data that consists of official statistics and survey-based indicators. For methodologies
analyzing and displaying indicators in social and economic applications see Kenett and Maggino
(2021) and Kenett (2024).

To track trends of conditions in various geographical areas, we compiled a range of indicators
covering security, demographic, economic data, employment, population size, security events, and
media enticements to violence. In the T-Politography DST there are over 9000 indicators curated by
specialized teams. The data is derived either from official sources (e.g., Bank of Israel, Central Bureau
of Statistics), dedicated surveys, GIS analyses of aerial photographs, and media based textual
analyses of statements and declarations made by leading figures in the region and in major countries
and international institutions or NGOs. In general, the data we have covers ten years and is updated
on a yearly or quarterly basis, depending on how frequently changes occur.

In designing and implementing the DST, we considered two main target groups of users and
stakeholders defined in the next section. The DST is updated on a regular basis and provides
capabilities for generic and special purpose analyses. The T-Politography DST was developed with
JMP Pro, version 17.2 (www .jmp.com).

2. The DST Users

The analytic tools used in DST need to provide both high level perspectives and drill down
capabilities combined with an ability to examine alternative scenarios. The general challenge in DST
Politography is to provide an accessible data driven analysis of conflicts characterized by geo-spatial
boundaries and conflict domains.

The T-Politography DST was designed with two types of users, The first group consists of
decision makers that seek an up-to-date assessment of the situation and an ability to evaluate
hypothetical change scenarios. The second type of users consists of conflict analysis scholars who use
the DST to access and analyze data that is relevant to testing theoretical models of conflict and conflict
resolution.
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The first type of users is addressed by the T-Politography DST easy access to several analysis
panels that are preset. The second type of users get access to a versatile platform for investigating a
range of possibilities with miscellaneous tools both internal and external to the platform. An example
of the application of such tools in the COVID pandemic, the COVID DST, is provided in Kenett et al.
(2022) where the impact of ariport closures on hospital admission data . In th COVID DST, hospital
data from ministries of health and individual mobility data from Google mobility, were integrated
using Bayesian networks and structural equation models. The next section provides a description of
the methodology we developed and applied in designing and implementing the T-Politography DST.

3. The Methodology
The main steps iln developing a Politography DST include:

i) Integrating data from different sources with different update timings and measurement units
ii) Determining composite indicators that provide unified views
iif) Modeling trends at various levels of the system hierarchy

iv) Analyzing alternative scenarios for supporting decision makers

The methodology applied in designing and implementing the T-Politography DST involved four
parts: i) Map, ii) Construct, iii) Identify and iv) Analyze (MCIA).

I. Map control factors into economic, security and geo-spatial (demographic) domains. In this
phase, experts determine indicators reflecting domains of control by geographical area such as:
economic, security and geo-spatial domains. A methodology for supporting this part is the Goals-
Question-Metrics (GQM) approach presented in Van Solingen et al. (2002). The GQM steps are: 1)
Generate a set of goals, 2) Derive a set of questions relating to the goals and 3) Develop a set of metrics
needed to answer the questions. Data can be viewed using dynamic graphs with an ability of zooming
on any individual indicator and by navigating the data hierarchy.

II. Construct an integrated database combining indicators from different domains, by year or by
quarters. In this phase research teams load data into a database and compute indices relative to a
common annual baseline. The T-Politography DST updates a configuration file with indicator names
and identifies missing values and outliers. We determine data subsets for use in integration (by year
or quarter), conduct linkage analysis to get integrated data.

III. Identify trends in individual indicators and composite indicators and compute relative
control level by year by entity (Israel, PA) over one of the predetermined territories listed above. For
trend analysis, we compute composite indicators by domain using the median. We present bar charts
and trend charts and conduct variable cluster analysis to identify the most representative cluster
indicator. In addition, we combine all domains to compute an overall trend with a composite
indicator. The method applied to define composite indicators is by computing individual indicators
relative to a base year and then use the yearly median across indicators. In the T-Politography DST
we apply this approach with 2022 as baseline and label the yearly composite indicator, MEDIAN.

To compute the overall level of Israeli and Palestinian control, we derive combined composite
indicators. A feature selection preprocessing step in the T-Politography DST applies random forest
to select subset indicators based on 80% of their cumulated variable importance to the respected trend
(Kenett et al.l, 2022). To derive the combined composite indicators for each indicator, Yi(x), we define
a desirability function di(Yi) which assigns numbers between 0 and 1 to the values of Yi. The value
di(Yi)=0 represents an undesirable value of Yiand di(Yi)=1 represents a desirable or ideal value. The
individual desirabilities are then combined to an overall desirability index using the geometric mean
of the individual desirabilities:

Overall Desirability Function = [(d1(Y1) x d2(Y2))x ... dx(Yk))]'x
where k denotes the number of indicators. Notice that if any response Yi is completely undesirable
(di(Yi) = 0), then the overall desirability is zero. To account for this “zero control” we apply an
additional step that mitigates such cases and the desirability function is used as a composite Indicator
based on individual indicators. The final composite indicators, representing Israeli and PA control,
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are plotted on a Y by X graph, with four triangular quadrants. Each triangle represents a different
combination of Israeli and PA control level. For more on desirability functions see Derringer and
Suich (1980).

IV. Analyze scenarios by determining list and contribution of indicators affecting target
indicators. Map target indicators and affecting indicators followed by a PCA analysis of target
indicators. Use principal components that determine most of the variability. On the dimension Prinl
apply a random forest to determine indicators representing 80% of the cumulated variable
importance. Determine rules in decision tree of Prinl based on the subset of top 80% affecting
indicators.

The validation of the T-Politography DST is based on feedback sessions with domain experts
and triangulation of information from different sources.

4. The Decision Support Tool Elements

The T-Politography DST consist of various data sources, a configuration file and organized files
used in the data analysis. The front end of the Politography DST is shown in Figure 1. It provides
bilingual options (Hebrew, English) and access to several analytic tools.

T-Politography
Control Indices in Areas of Interest €§ rroiitography HKEKPA

|Language

|Launch The Dashboardl |Eva|uate Scenarios” Hebrew

oo JBE

ATools

|C0ntr0| Trends & Scenarios Creation - Areal

|Contro| Trends & Scenarios Creation - Conte)dl

Scenario Maintenance

Figure 1. The T-Politography DST front end screen (prepared with JMP 17.2).

The first level of data presentation is descriptive. The data is organized by geographical area
(e.g., Area C), by domain (e.g., geo-spatial), by group (e.g., Palestinian demographics), and then a
specific indicator is chosen (e.g., density of Palestinian residents in built-up areas). As an example,
Figure 2 shows the density of Palestinian residents in area C built-up area.
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Figure .2Yearly density of Palestinian residents in area C built-up area (prepared with JMP 17.2).

At the next level, we apply a control composite indicator that aggregates data from the three
domains of control: geo-spatial, economic, and security. This composite index enables decision-
makers to trace change in both Palestinian and Israeli control, in the four regions of interest. Note
that “control” is calculated in reference to the base year, 2022.

A trend of Israeli composite indicator affecting Area C, relative to base year 2022, is shown in
Figure 3. The filtering option of the dashboard, permits to consider different areas by highlighting
interactively an area on the top left.
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le]lem O~
Figure 3. Israeli indicators affecting Area C, relative to base year 2022 (prepared with JMP 17.2).

To better understand a change in control, users can examine change in each specific domain of
control. For instance, on can ask: “what accounts for the increase in Israeli control over Area C in the
past two decades as seen in Figure 3? “. Figure 4 shows change in each domain separately. As can be
seen, changes in security do not seem to account for the increase in Israeli control. It is primarily the
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geo-spatial and economic domains that are driving the observed change. A map of composite
indicators over time, by domain, is shown in Figure 4.

Geo-spatial AreaC Economic Area C

I MEDIAN Palestine I VIEDIAN Palestine
I MEDIAN lsrael I VIEDIAN srael

" 0%
0% %
| {r 0% ANz
ECEN i
45442 &
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-24% o X %
x w -30% - -28%
T Ao 5 - B 36% a7
gt -40% 5
N 1%
-45%
5 -50% o
5635695 5%
-60%
-60% -55%
4% -67%
-80% 70%
B e FEELEEESE LSS OSSP
Year [Palestine n=12] [Israel n=60] Vear [Palestine n=1] [Israel n=29]
Security Area C
I MEDIAN Palestine
100% I MEDIAN Israel
£8%
83% 83
69}
50 50%
| I
P Nk
2 | -3%
L

-100%

I S S PP T PP I P PP TDT
R L L O S M A R R

Vear [Palestine n=30] lisrael n=12]

Figure 4. Map of composite indicators over time, by domain (prepared with J]MP 17.2).

The map of indicator trends shown in Figure 4 provides a general picture of the sources of
control. To get more accurate information on the specific indicators that contribute to levels of control,
and the relative contribution of each indicator, we created a Scenario Maintenance screen (Figures 5
and 6). This screen enables users to run a random forest analysis predictive model and determine
from it the specific indicators that contribute to overall control in a designated area. It also permits to
analyze sources of control in specific domains (geo-spatial, economic, security).

) Process Scenarios - JMP Pro - X

Generic Scenarios | Specific Scenarios

Control 4 = Column Contributions - Social - Palestine - Pall
@® Palestine Cumulative
O lsrael Term Portion Portion
Palestine Index Tarek Ziad Bakri political activism 0.21465 0.21465
Avrea / Sphere Palestine Index Najwan Simri Diab political activism 0.11131 0.325%
O Gaza ©® General Palestine Index Rami Aman popular activism 010755 043352
@i @ v Palestine Index Ala Hamdan popular activism 0049590 048311
O AreaA + B O Economic Palestine Index Rami Aman media activism 0.04652 0.52962
® Area C O Security Palestine Index alaa k remawi media activism 0.04447 0.57409

Palestine Index lyad bozom cultural activism 0.04393 0.61802
0.04123 0.65925

Palestine Index Najwan Simri Diab cultural activism

Context Palestine Index Rabeea Fid political activism 002092 068917

Palestine Index Najwan Simri Diab popular activism  0.02645  0.71562
;Q e lofgankaticn Palestine Index Najwan Simri Diab media activism 002562 074124
O Social - Istael social media Palestine Index Hamza almasri media activism 002489 076614
Ol Suey Palestine Index Hanin Majadli political activism 002247 078861

O Social - Jewish survey
O Social - Settlers Survey
O Sodial - Arab survey

Palestine Index Tarek Ziad Bakri popular activism 0.0215 0.81011
Palestine Index Najwan Simri Diab military activism  0.02078 0.83089

® SRR QwEy Palestine Index Muna Hawwa popular activism 001733 084822

® Social - Palestine 4 = Bootstrap Forest for MEDIAN Palestine

O Diplomatic International

O Diplomatic Arab 4 Specifications

O Legal Target MEDIAN Palestine  Training Rows: 14

Stz oo 0

- Number of Trees in the Forest: 100 TestRows: 0

Number of Terms Sampled per Split: 149 Number of Terms: 194
Bootstrap Samples: 14
Minimum Splits per Tree: 1
Minimum Size Split: 1

4 Overall Statistics

Individual
Trees RASE
In Bag 0.0090721

Outof Bag 0.2007628

evaluations done ‘Q ‘1\ v

Figure 5. T-Politography DST generic scenario based on indicators with ~80% of the contribution to Palestinian
social impact (prepared with JMP 17.2).
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What are the Palestinian Authority's abilities/capabilities in governance and security? 2000 2024 2000 2024

What are the factors influencing Israeli or Palestinian contrel over area C7 ‘Column Contributions - What are the factors influencing Israeli or Palestinian control over area C?

What are the factors influencing an lsraeli decision to renew the political process for a two-state solution? Cumulative
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00034 lsrael Index Jewish locales - 20+ km from Green Line 008633 0.37543 Geo-spatial AreaC Jewish Settement System
00040 Israel Index Jewish outposts - 3-5 km from Green Line 008385 045928 Geo-spatial AreaC Jewish Settlement System
00065 Israel Index Israeli quarries (sq.km.) 0.0777 0.53608 Geo-spatial AreaC Israeli infrastructures
00043 lsrael Index Jewish outposts - 20+ km from Green Line 004%27  0.58625 Geo-spatial AreaC Jewish Settlement System
00039 lsrael Index Jewish outposts - 1-3 km from Green Line 004924 0.63349 Geo-spatial AreaC Jewish Settlement System
00025 lsrael Index Proportion of Religious Zionists in lsraeli population in Judea and Samaria 003818 0.67367 Geo-spatial AreaC Israeli Demographics
00033 Israel Index Jewish locales - 10-20 ke from Green Line 002971 (0.70338 Geo-spatial AreaC Jewish Settlement System
00036 lsrael Index Jewish locales - 5000+ 002878 0.73716 Geo-spatial AreaC Jewish Settement System
00062 lsrael Index lsraeli building permit applications 002733 0.75049 Geo-spatial AreaC Israeli infrastructures
00029 lsrzel Indiex Jewish locales 002725 0.78674 Geo-spatial AreaC Jewish Settlement System
00042 lsrael Index Jewish outposts - 10-20 km from Green Line 002464  0.81138 Geo-spatial AreaC Jewish Settlement System
00035 lsrael Indiex Jewish locales - up to 1 km from Green Ling 001958 0.83095 Geo-spatial AreaC Jewish Settlement System
00006 lsrael Index Percentage of Israelis in Area C age 10-14 001447 0.84542 Geo-spatial AreaC Israeli Demographics

Hierarchical Clustering by Portion (missing imputation)
Method = Ward, Standardized by Column
Dendrogram

Figure 6. T-Politography DST scenario answering the question: What are the factors influencing Israeli or

Palestinian control over area C? (prepared with JMP 17.2).

The scenario function also enables users to examine contextual influences on control. Figure 5
presents an example of which indicators in the Palestinian social domain (i.e., Palestinian influencers
on social media) exert the most influence on Palestinian control in Area C. The analysis presents
indicators explaining up to 85% of the variance in descending order. In this example, we see that
influencers, discussing political, popular, and media activism, contribute more to PA control than
discussants of military activism. The Scenario Maintenance screen is shown in Figures 5 and 6.

The Scenario Maintenance screen has an additional use: answering user-specific questions and
queries. Users may want to know who is gaining more control in a specific area of the West Bank,
Israelis or Palestinians (as displayed in Figure 6)? They might have other questions pertaining to the
issue of control such as predicting Palestinian and/or Jewish settlers’ violence in the West Bank. This
enables us to generate user-tailored responses to specific queries.

Ultimately, users may want to not only understand which factors contribute to control, but to
determine the current state of the balance of control between the conflicting parties and how that
balance changes over time. Using a desirability function, we compute the ratio of Israeli and
Palestinian control and map it on a two-dimensional space with the X-axis representing Israeli control
and the Y-axis representing Palestinian control. The two diagonals traversing this space create four
quadrants of control that indicate who is the dominant party and whether they have high or low
levels of control: 1. Palestinian control — high; 2. Israeli control — high; 3. Israeli control — low; and 4.
Palestinian control -low.

Figure 7 provides an overall perspective combining Israeli and Palestinians indicators using the
desirability function introduced above. The top triangle (1) represents full control by PA, the right
triangle (2) corresponds to full control by Israel, the lower triangle represents partial control by Israel,
the left triangle (4) consists of partial control by the PA.
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Figure 7. For illustration only — Relative control levels determined by composite indices calculated by desirability
functions (prepared with JMP 17.2).

5. The Decision Support Dynamic Scenario Analysis Tool

As a next step conducted offline, we apply Bayesian network analysis in order to understand
links between indicators from the same or different domains, and how changes in the level of one
indicator influences the other indicators. Bayesian networks consist of a graph structure called
directed acyclic graph (DAG) and an estimation step (see Kenett 2016, 2024). This provides the ability
to run what-if scenarios to assist policymakers in making informed decisions that account for
consequences of policy decisions. Here we use GeNle 2.0 from the University of Pittsburgh.

To present an application of a Bayesian network, and preserve confidentiality, we demonstrate
below an application to a subset of 18 indicators labeled I1-I16 over 12 years (2010-2021). The data
analyzed is calibrated to the year 2022 as base line (see Table 1). The last column, labeled MEDIAN,
is the median of the row used as a composite indicator representing the specific year.

Table 1. Data analyzed with Bayesian network.

Y 11 12 13 14 15 16 17 18 19 110 111 112 113 114 115 116 MEDIAN
2010 -0.46 0.69 -0.18 -0.03 -0.07 -0.33 13.96 4.47 -0.26 -0.4 -0.3 -0.18 -0.07 -0.01 -0.33 -0.08 -0.25
2011 -0.47 0.53 -0.16 -0.03 -0.07 -0.33 12.12 4.04 -0.29 -0.4 -0.3 -0.23 -0.07 0 -0.32 -0.08 -0.232
2012 -0.42 0.68 -0.13 -0.01 -0.03 -0.28 14.58 5.24 -0.3 -0.2 -0.24 -0.26 -0.06 0.01 -0.29 -0.08 -0.204
2013 -0.4 0.42 -0.11 -0.01 -0.03 -0.28 11.55 5.44 -0.31 -0.2 -0.3 -0.26 -0.06 0.03 -0.28 -0.08 -0.196
2014 -0.4 0.35 -0.09 -0.01 -0.03 -0.22 11.84 3.67 -0.31 -0.2 -0.32 -0.23 -0.06 0.05 -0.26 -0.08 -0.2
2015 -0.33 0.37 -0.08 -0.01 -0.03 -0.22 11.41 3.5 -0.31 -0.2 -0.32 -0.23 -0.06 0.01 -0.2 -0.08 -0.158
2016 -0.34 0.18 -0.06 0 -0.03 -0.22 7.18 3.95 -0.31 -0.2 -0.35 -0.23 -0.06 0.04 -0.2 -0.06 -0.141
2017 -0.32 0.2 -0.05 0.01 0 -0.22 6.38 228 -0.26 -0.1 -0.27 -0.21 -0.05 0.05 -0.18 -0.06 -0.104
2018 -0.27 0.18 -0.1 0.01 0 -0.17 4.74 1.9 -0.22 0 -0.27 -0.13 -0.05 0.07 -0.16 -0.06 -0.055
2019 -0.29 0.09 -0.02 0.02 0 -0.17 3.78 141 -0.1 0.1 -0.11 -0.13 0 0.08 -0.15 0 -0.02
2020 -0.28 -0.23 -0.01 0.01 0 -0.17 -1.7 0.18 -0.03 0.1 -0.05 0 0 0.08 -0.13 0 -0.027
2021 -0.22 0.02 0 0.01 0 -0.11 212 1.07 0.02 0.1 0 0.03 0 0.05 -0.07 -0.03 0

To analyze this data with a discrete Bayesian network, one needs to first discretize the data as
shown in Table 2. In this example the indicator data was classified into 3 groups of equal width.
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Y n 12 13 14 15 16 17 18 9 110 111 112 13 114 115 116 MEDIAN
s1_below_2011|s1_below _0:s6_0_up s1_below_0 s1_below_0 s1_below 0 s1_below 0s3 9 up s5 4 4 s2 0.0 s1_below_0s2 0.0 s3 .00 s1_below_0's1_below_0 s1_below_0 s1_below_0
s1_below_2011 s1_below_0:s5_0_0 s2 0.0 s1_below_0 s1_below_0 s1_below 0s3 9 up s4. 2 4 s1_below_0s1_below 0s2 00 s2 00 s1_below_0's1_below_0 s1_below_0 s1_below_0
s2_2011_2013 s2_0_0 s6_0_up s3.00 s2_0_0 s2 00 s1_below_0s3_9_up s6_4_up s1_below_0s2_0_0 s3_0_0 s1_below_0:s2_0_0 s2_0_0 s2_ 00 s1_below_0
s2_2011_2013 s3 0.0 s4 00 s4 0.0 s2_ 00 s2 .00 s1_below 0s3 9 up s6 4 up sl _below 0s2 00 s2 00 s1_below_0s2 00 s3 00 s2.00 s1_below_0
53_2013_2015 s3 0.0 s4 0.0 s4 0.0 s2 0.0 s2.00 s2 0.0 s3 9up s424 s1_below_0s2 00 s2 0.0 s2. 0.0 s2_0_0 s5 0.0 s2 00 s1_below_0
s3_2013_2015 s4 0.0 s4 0.0 s4 0.0 s2 0.0 5200 s2 0.0 s3 9 up s424 s1_below 0s2 00 s2 0.0 s2 00 s2 0.0 s2 0.0 s3.00 s1_below_0
s4_2015_2017 54 0.0 s3 .00 s5 00 52 00 5200 5200 5209 s4. 2 4 s1_below 052 0 0 s1_below 052 0 0 52 00 s4 00 s3.00 s1_below_0
s4_2015_2017 s4_0_0 s3_00 s5 0.0 s3 O up s30up s200 5209 s3_1.2 s2_ 00 5200 s3. 0.0 5200 s2_ 0.0 s5_0_0 s3._0.0 s1_below_0
s5_2017_2019 's5 0.0 s3 0.0 s4 0.0 s3_0_up s3_0_up s2 0.0 s209 s3_1.2 s3 0.0 s3_0_up s3 0.0 s4 0.0 s2 0.0 s6_0_up s4 0.0 s1_below_0
s5_2017_2019 s5 0.0 s2 0.0 s6_0_up s3_0_up s3_0_up s2 0.0 s2.09 s2 01 s4 0.0 s3_0_up s4 0.0 s4 0.0 s3_0_up s6_0_up s4 00 s3_0_up
62019 up  s500 sl _below 0s6 0 up s3 0 up s30up s200 sl below Osl below 0500 3 0up s500 s500 s30up s60up 1s500 s30up
s6_2019_up s6_0_up s2 0.0 s6_0_up s3_0_up s3_0_up s3_0_up s2. 09 s2 01 s6_0_up s3_0_up s6_0_up s6_0 up s3 0_up s5 0.0 s6_0_up s2 0.0

Figure 8. Bayesian network of data in Table 1 (prepared with GeNlIe 2.0).

In Figure 9 we show the DAG, conditioned on the year 2010 and, in Figure 10, the data is
conditioned on years above 2019. In Figure 9 we see that indicator I10 is, with a probability of 60% ,
in the lowest category and in Figure 10, 10 years later, this probability drops to 20%.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Figure 9. Bayesian network from Table 1, conditioned on year 2010 (prepared with GeNle 2.0).
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Figure 10. Bayesian network from Table 1, conditioned on years above 2019 (prepared with GeNlIe 2.0).

These model driven estimates provide probabilistic statements to changes over time or on
conditioning the Bayesian network on any of its variables. This Bayesian network analysis provides
the DST with an ability to consider future looking alternative scenarios.

6. Discussion

A DST is designed to provide a data driven wide angle view. Decision makers can use it to
manage planned and unplanned events, such as the Taleb black swans (Kenett and Taleb, 2009).

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202409.1869.v2
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 February 2026 d0i:10.20944/preprints202409.1869.v2

11 of 12

6. Discussion

The T-Politography DST described in this paper is a decision support tool instrumental in
analyzing and understanding complex conflicts such as the Israeli-Palestinian conflict. This general
DST structure may prove valuable for scholars of conflicts, that have access to a comprehensive
database, and for decision makers that want to make data driven decisions. The Bayesian network
analysis in section 5 highlights consequences of decisions by enabling conditioning of indicator
values. This type of DST is organized in a hierarchical manner such that users can examine the data
at a descriptive level systematically. Then, they can examine more complex questions such as impact
of changes in the level of control, questions about the sources of control, specific scenarios pertaining
to control, the ratio of control between conflicting parties and how all this changes over time. Finally,
they may examine what-if scenarios in a network of control indicators. The general methodology for
designing and implementing the DST presented here consists of Map, Construct, Identify and
Analyze (MCIA).

A Politography DST contributes to the field of conflict resolution studies in several important
ways. Most of the literature on intergroup conflict resolution is domain-specific. Some studies focus
on geographical or demographic aspects of the conflict (Leuenberger and Schnell, 2020; Wallach,
2011), whereas others focus on public opinion (Hirschberger and Hirsch-Hoefler, 2024), or on elite or
leader opinion (Lazin, 2023). The T-Politography DST integrates the data of different domains and
presents an integrative approach to intergroup conflict resolution. Conflict resolution is also often
conceptualized in unidimensional terms (e.g., one-state solution — two-state solution). The T-
Politography DST conceptualizes intergroup conflict as an array of control ratios between parties, in
different geographical regions and in different domains. This multidimensional understanding of
intergroup conflict provides a unique perspective on the nuances and specific features of conflict that
are often overlooked (Kenett, 2024). It offers new policy opportunities that may ultimately advance
conflict resolution. For example, increasing Palestinian economic control in the West Bank and Gaza
would facilitate independence in the long run. Most importantly, the T-Politography DST identifies
the indicators influencing control and predicts the consequences of change in such indicators. It is
based on the JMP Pro version 17.2 platform.

These advanced capabilities reduce the reliance on beliefs, biases, and feelings, and increase the
possibility for stakeholders to make informed decisions that are based on state-of-the-art analytic
tools. They can be used also in a didactic context for supporting academic courses and programs on
conflict resolution (Whitaker and Whitaker, 2024). Using this type of DST does not imply a guarantee
of success in conflict resolution. The T- Politography DST assistance in decision making processes
significantly supports informed decisions and increases the chances of finding the right path to peace.
In general, the structure of a DST described in the paper can be used in general conflict resolution
initiatives. It can be considered a social digital twin mirroring a conflict with data driven indicators
covering an array of conflict specific domains.
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