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ABSTRACT

The objective of this project is to analyze data from the Southern Philippines
Public Perception Survey (SPPPS) collected under the auspices of the Joint Special
Operations Task Force — Philippines (JSOTF-P) and provide key and relevant insights to
the sponsor. The team applied factor analysis in order to infer latent variables, those
variables not directly observable via individual survey questions, that provide key
insights into the phenomenon of interest and to reduce the dimensionality of the survey
data. Regression models fit to the survey data, using the factors as both the dependent and
independent variables, indicate how particular dependent variables are associated with
various sets of independent variables. Dependent variables of interest include those
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SECTION 1. THE SOUTHERN PHILIPPINES PUBLIC PERCEPTION
SURVEY (SPPPS) EXPLORATION AND ANALYSIS PROJECT

1.1. BACKGROUND

As efforts in Afghanistan draw down, and in order to maintain the momentum gained in
the past decade against terrorist and Violent Extremist Organizations (VEQOSs) around the world,
the National Command Authority (NCA) has looked to the western Pacific as the new strategic
focus and important locus of future efforts. The new strategy announced by President Obama in
the fall of 2011 has been titled the “pivot to the Pacific.” The fundamental goal underpinning the
shift is to devote more effort to influencing the development of the Asia-Pacific’s norms and
rules, particularly as China emerges as an ever-more influential regional power (Manyin et al.,
2012). In keeping with this new direction, the strategic guidance issued by Admiral Willard,
Commander, U.S. Pacific Command (USPACOM), outlines countering transnational threats as
one its primary focus areas. Specifically, it calls for U.S. Forces to work with Allies and partners
to build capacity and share information to counter violent extremism, transnational crime, and
proliferation of weapons of mass destruction, and to disrupt violent extremist organization
networks and defeat the threats they pose (United States Pacific Command, 2012).

The primary difference, however, between President Obama’s goals and those of the
previous administration is in the expanded role of the military in the region. The President
announced plans in November 2011 to expand military cooperation in the Philippines, among
other initiatives, in order to increase the United States’ influence in shaping the region (Manyin
et al., 2012). Even in the face of budgetary constraints in the coming months, the President
remarked, “Our new focus on this region reflects a fundamental truth — the United States has
been, and always will be, a Pacific nation. As we end today’s wars, | have directed my national
security team to make our presence and mission in the Asia-Pacific a top priority. As a result,
reductions in U.S. defense spending will not - | repeat, will not - come at the expense of the
Asia-Pacific” (Obama, 2011).

This pivot, however, mostly represents an expansion of previous initiatives already in
place in the region. Some papers have referred to this action as more of a rebalancing after more
than a decade of focus in the Middle East. The Chief of Naval Operations, Admiral Jonathon

1



Greenert remarked that “the U.S. Navy has had more than 40 ships deployed to the region for the
past ten years and that the U.S. would be increasing that number up to 60 ships by the end of the
decade.” (Linder, 2013).

In recent years, Combatant Commanders have sponsored surveys of indigenous
populations in countries around the world. The purpose of these surveys is to better understand
the population’s attitudes about terrorism, particular groups associated with extremism, their
government and government policies, as well as attitudes towards other governments including
the United States. In particular, the Joint Special Operations Task Force — Philippines (JSOTF-
P) has been conducting surveys in the Philippines since December 2011. They are interested in
transforming this data into useful information to help guide the allocation of resources in their
Area of Responsibility (AOR). Important problems include understanding how to use survey
data to model the relevant populations’ beliefs, attitudes, intentions and behaviors. And, an
important application is modeling those indirect and asymmetric approaches designed to erode

an adversary’s power, influence, and will that are outlined in US doctrine.

1.2. PROBLEM STATEMENT

To analyze survey data from the Southern Philippines Public Perception Survey (SPPPS)
collected under the auspices of the Joint Special Operations Task Force — Philippines (JSOTF-P)
using a variety of statistical techniques to include Factor Analysis and linear regression models
in order to provide key and relevant insights to the sponsor.

1.3. RESEARCH OBJECTIVE

To understand the most significant factors affecting trust in the Philippine insurgency.

1.4,  CONSTRAINTS, LIMITATIONS, & ASSUMPTIONS
Constraints limit the study team’s options to conduct the study.
e The project will be completed by 30 September 2013.

e The data is provided from only six locations (Basilan, Cotabato, Isabela, Marawi,

Sulu, and Zamboanga).

Limitations are a study team’s inability to investigate issues within the sponsor’s bounds.
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e The study team has no ability to impact the quality of previously collected data.
Assumptions are study specific statements that are taken as true in the absence of facts.

e The quality of data is sufficient to provide useful insights with respect to the

proposed analytic techniques.
e The data is representative of a simple random sample.

e Translations into local Philippine dialects are assumed to be accurate.

1.5. APPROACH
The approach that the study team will take includes:

1) Conduct factor analysis on the data at both the micro and macro levels in order to
determine and understand the underlying latent variable structure. Micro level factors are derived
by combining waves 3 and 4 data by Conflict Affected Area (CAA) and then conducting factor
analysis, while the macro level factors are gleaned from first combining waves 2-4 into one data
set containing 9000 observations from all CAAs and then executing the factor analysis. Both
“looks” will provide slightly different insights into phenomenon not directly observable via

individual survey questions and provide key insights to the sponsor.

2) Fitting linear regression models, again both at the micro and macro levels, which
include both temporal and spatial aspects of the survey data, in order to provide insight into how
some factors affect trust in the insurgency (the response variable). The factors that result from
the first step will act as both the response and explanatory variables.

1.6. STUDY TEAM
e MAJ Tom Deveans, Combat Analyst, TRAC-MTRY.
e LCDR Ben Cipperley, Student, Naval Postgraduate School.

e Dr. Ron Fricker, Professor, Naval Postgraduate School.



1.7.  ORGANIZATION OF THIS DOCUMENT

The remainder of this document will focus on describing the survey instrument, fielding,
data collection, and data cleaning and imputation. Chapter Two will break down how the survey
was conducted in the Philippines, including concessions made for the security situation in highly
contested areas. Chapter Three discusses the results of the factor analysis, including determining
the appropriate type of factor analysis, calculating the number of factors, and deciding on an
appropriate factor rotation. It also describes in detail the resulting factors for each conflict-
affected area at the micro level, as well as the aggregated factor analysis at the macro level.
Chapter Four discusses modeling the factors at the macro and micro levels for each of the
conflict affected areas and the significant variables involved in a linear regression model for trust
in the insurgency, and identify actionable results that JSOTF-P and the MWG can influence to
potentially decrease citizen’s trust in the insurgents in the six conflict affected areas. Chapter
Five discusses Key Driver Analysis and the development of a comprehensive decision aid to
convey the results of the factor analysis and fitted models, survey instrument recommendations,
as well as opportunities for future research.



THIS PAGE INTENTIONALLY LEFT BLANK



SECTION 2. THE SURVEY DATA

2.1. BACKGROUND

Beginning in November 2011, the Mindanao Working Group (MWG) contracted with a
survey company, Taylor, Nelson, and Sofres (TNS) Philippines, a subsidiary of Kantar Inc., to
conduct the SPPPS in the 6 CAAs, given as Cotabato City, Isabela City, Marawi City, Sulu,
Southern Basilan, and Zamboanga. Brief descriptions of the areas follow:

1) Cotabato City — Cotabato is a bifurcated city with both a strong Catholic and Muslim
representation which must both be satisfied by the local government. It is described as a “fairly
functional society”. Checkpoints all over the city are manned by the PNP and AFP on the
periphery. The area is subject to infrequent improvised explosive device (IED) attacks that cause
some damage, but these are mostly intended to intimidate the population. As with all of the
conflict-affected areas, corruption is rampant and somewhat tolerated, albeit not welcome.

2) Marawi City — Marawi City is described as a homogeneous society in which almost
the entire population identifies as Muslim. It is largely an agrarian society with very little police
presence. The justice system is a confluence of national, religious, and tribal law and frequent
clan-on-clan disputes arise over land disputes. The population does not trust the Philippine
government due to the belief that the state has stolen their land and robbed them of their
livelihood due to the development of Lake Lanao for power generation. Both the U.S. Embassy
and JSOTF-P consider the area to be high risk to U.S. personnel.

3) Isabela City — Isabela is also a bifurcated city with about half of its population
identifying as Roman Catholic and the other half Muslim. It is the most developed city in
Basilan, but its major concern is power generation. Currently, power barges are the only source
of distribution other than individual generators. Isabela City has the potential to be rich with
rubber plantations, but it suffers from a capacity to distribute the raw or even processed materials
to the markets in Zamboanga City and beyond. Isabela City sees infrequent IED attacks and
although kidnappings and extortion do happen, they occur at a lower rate than other conflict
affected areas.

4) Jolo (Island of Sulu) — Currently the JSOTF-P main effort, the island of Sulu has a

wide array of development and governance issues, but the eastern side is relatively peaceful due
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to a number of strong personalities that control violence. These issues include widespread
nepotism, corruption, and violence. The main city on the island is Jolo, which is the focus of the
MWG. It has an airport which was funded and built by USAID. Sulu has a large AFP presence
and recent operations have worked to disrupt extremist ASG and JI elements from the island.

5) Zamboanga City — Zamboanga City has diverse population in terms of religion, tribe,
and even dialects spoken. It is one of the most developed conflict affected area in terms of
industry, tourism, security, etc. It is home to Western Mindanao Command and some of the
Philippine Air Forces. It also enjoys reliable power most of the time. Infrequent IEDs,
kidnappings, extortion do occur, but at a much lower rate than other conflict-affected areas.
Zamboanga City is also part of Region IX.

6) Southern Basilan — Southern Basilan is characterized by disjointed communities that
the U.S. Government, including both the U.S. Embassy and JSOTF-P, have been trying to unite
for several years. The southern and eastern portions of the area are characterized by corruption
and violence. Southern Basilan was the initial focus of JSOTF-P during the initial phases of
OEF-P. The initial push in 2002-2003 squeezed JI and ASG mostly onto Mainland Mindanao,
Sulu and Tawi-Tawi. ASG continues to maintain a strong hold on the island and enjoys
sanctuary provided by the MILF in many locations. The population, however, largely regards the
ASG as misfit bandits, which are more criminal than ideological. Violence is frequent and is

considered somewhat normal in these areas.
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Figure 1. Conflict Affected Areas (CAAs) Designated by the Mindanao Working Group
(MWG).

One of the principle directives for the SPPPS was to quantify the level of support or
empathy for VEOSs operating in the southern Philippines (U.S. Mission Manila, 2011). The
SPPPS focuses on the six most influential separatist/insurgent groups operating in Mindanao.
Specifically it collects opinion data for the ASG, JI, the NPA, the MNLF, the MILF, and the
BIFF.

1) Abu Sayyaf Group — According to the National Counterterrorism Center (NCTC) 2013
Calendar, the ASG is regarded as the most violent of the Islamic separatist groups operating in
the southern Philippines (National Counterterrosism Center, 2013a). It originated as a faction of
the MNLF which split off in the early 1990’s and now is suspected of ties to Al Qaida-linked
Jemaah Islamiyah. Since that time, it has claimed responsibility for acts of terrorism across the
southern Philippines including bombings, kidnappings, extortion, and assassinations. ASG is
prevalent in Basilan, Sulu, and Tawi-Tawi provinces and its stated goal is to promote an
independent Islamic state in western Mindanao and the Sulu Archipelago (National

Counterterrosism Center, 2013a).



2) Jemaah Islamiya — JI is an Indonesia-based terrorist organization that was discovered
when plans to attack the U.S. Navy were disrupted by Singaporean authorities in 2001. It further
increased its notoriety when it claimed responsibility for the bombing of a nightclub in Bali in
2002 that killed more than 200 people. Its goal is to include the southern Philippines as part of a
widespread Islamic state which would span Indonesia, Malaysia, southern Thailand, Singapore,
Brunei, and the southern Philippines (National Counterterrosism Center, 2013b).

3) National People’s Army — The NPA is one of the oldest insurgent groups operating in
the southern Philippines. It was established in 1969 as the militant wing of the Communist
Party of the Philippines and was modeled after the agrarian revolution in China. Its goal is to
overthrow the Government of the Philippines using guerilla warfare, but the NPA lost the
support of the Chinese Communist Party in 2011. In the 2000’s, the Philippine
Government attempted to reconcile with the NPA, but was unsuccessful after the U.S. included
the NPA on its List of Foreign Terrorist Organizations (BBC News, 2012).

4) Moro National Liberation Front — The MNLF was established in 1971 with the goal of
fighting the Philippine Government for the establishment of an independent Moro nation.

While unsuccessful in achieving this endstate, in 1989 the Philippine Government signed a law
establishing the ARMM, which gave the predominantly Muslim people in the region a degree of
self-rule (BBC News, 2012). Throughout the 1990’s the leadership of the MNLF gained
legitimacy including signing a peace treaty with the government in 1996. Following a failed
uprising in 2001, however, the group descended into violent clashes with the Philippine Armed
Forces. Since 2008, the MNLF is believed to have become weaker, and many factions have
splintered from the group (BBC News, 2012).

5) Moro Islamic Liberation Front — The MILF was formed in 1978 after its leader,
Salamat Hashim, split from the MNLF in 1978. Today, it is considered to be the country’s
largest Muslim rebel group. It has been engaged in peace talks with the Philippine Government
since the mid-1990’s and had successfully signed a peace treaty in 2008 designating boundaries
for a Muslim homeland (BBC News, 2012). This treaty, however, was declared unconstitutional
and the MILF renewed fighting with the AFP. Presently, the government is negotiating a new
treaty with the MILF. Provisions of this treaty include expanding the boundaries of the ARMM

in exchange for decommissioning of MILF forces, a guarantee of democratic and human rights,



and the expansion of Sharia courts for Muslim residents (Muzaffar, 2012). The leadership of the
MNLF, however, does not favor this agreement (Estoquia, 2012).

6) Bangsamoro Islamic Freedom Fighters — Comprised of only about 1000 fighters, the
BIFF split from the MILF in 2010 with the intention largely of destroying the peace process
between the MILF and the Philippine government. As a result, there have been several clashes
with the MILF and the BIFF as the BIFF has attempted to gain control over MILF-held territory
(Cox, 2011).

As stated above, while the main goal of this survey was to measure the perception of the
level of support toward VEOSs and insurgent groups in the areas, attempts were also made to
measure the capacity of the Philippine Security Forces, the overall perceptions of economic
conditions, governance and rule of law, and social justice and conflict mitigation in the conflict
affected areas of Mindanao (U.S. Mission Manila, 2011). Since November 2011, four iterations
of this survey have been completed. In order to capture and model the most relevant information,
the research sponsor, the Center for Army Analysis, directed this analysis (at the micro level) to
focus on the two most current waves of the SPPPS, Waves 11 and IV. Wave Il was collected in
June 2012 and Wave IV was collected in September 2012. The macro level analysis will take

into account waves Il — IV in order to incorporate as much of the data as possible.

2.2. SURVEY DESIGN

In order to meet the stringent requirements set forth by the MWG, TNS Philippines
developed a process to collect, analyze, and present the data in such a manner as to ensure the
highest degree of fidelity. They used a complex survey design, developed a detailed sampling
plan to minimize the estimated margin of error, and implemented several control measures to
ensure the highest degree of fidelity in the data. The survey instrument is comprised of 114
questions, each with several subparts, divided across 13 sections. Each section addresses a
specific requirement as set forth in the MWG guidance. The 13 sections of the survey are:

I. Quality of Life Trends

I1. General Socio-Economic Situation

I11. Awareness and Trust Ratings of Institutions, Organizations, and Groups in Society
IV. Performance of the Government / Philippine Security Forces

V. Assessment of Basic Services
10



VI. Employment / Livelihood
VII. Credit
VIII. Governance and Politics
IX. Security Issues
X. Justice System and Social Relations
XI. Presence of the Philippines and U.S. Forces
XII. BALIKATAN Exercises
XI11. Demographics
Because this analysis focuses on modeling trust and support for VEOs, Section VII (Credit) and

section VIII (Migrations) were not considered.

2.3. SAMPLE DESIGN AND SELECTION

For analysis purposes, we assumed a simple random sample. This implies that the survey
sample is a perfect representation of the population for purposes of hypothesis testing which in
all likelihood is probably not true. The actual complex survey design is a clustered, stratified
sample and here are the descriptions of the clusters and strati. Also we probably have a quota
sample based upon the requirement to interview exactly half male and half female respondents.
A total of 3000 respondents were interviewed during each wave of the survey with an equal
number drawn from each of the six conflict affected areas. Based upon the proportion of the
sample size to the population size, TNS estimated the margins of error +/- 4% in each of the
CAAs, and +/- 2% total. Using a sample spot map, interval sampling was used to draw 10
sample households using a starting street corner, which is also drawn at random. The first sample
household was randomly selected from the houses nearest to that street corner. In urban
environments, subsequent samples households were chosen using a fixed interval of five
households; i.e. every sixth household. In rural environments, every other household was
sampled (sample interval of one) (Taylor, Nelson, 2012). Once a household was selected for an
interview, a respondent was chosen at random from among the adults age 18 and older living in
the home using a probability selection table. In order to meet the design requirements of half
male and half female respondents, only males were listed on the probability selection tables for
odd-numbered interviews, and only females were listed on the probability selection tables for

even-numbered interviews. In cases where no qualified respondent of the correct gender was
11



available, a new household was selected per the household interval sampling process until ten

interviews were complete (Taylor, Nelson, 2012).

24. DATA RECODING

For this analysis, all data was coded in the R statistical package using the recode function
in the car package. Following the precedent set by Moeller (2010), Rix (2011), and Kulzy
(2012), data was recoded into an integer scale from positive to negative two. This scale serves
two purposes. First, it allows ordinal responses to be converted into numerical values to enable
modeling. Second, it enables all of the questions to be analyzed on the same scale.

In the SPPPS, data was collected using a mixture of three-point, four-point, and five-
point scales. Response data was coded per the scheme shown in Table 1. To determine which
response was “most desirable” we continued the Kulzy (2012) convention. Questions that fell
into this category represented a positive impact for the Philippine Government, such as a
respondent’s level of trust in the Armed Forces, were assigned a value of positive two.
Conversely, questions where the least desirable value represented a positive impact for the

government were assigned a value of negative two.

Recoded Value

Question Most Somewhat Less Least Don’t

Scale Desirable | Desirable Neutral Desirable | Desirable Know Refused

3-point +2 0 -2 NA NA
4-point +2 +1 -1 -2 NA NA
5-point +2 +1 0 -1 -2 NA NA

Table 1. Recoding scheme used for 3,4, and 5-point Likert scale questions.

We used a 3-point recoding scheme when the data clearly segregated into three distinct
categorical responses. The 3-point scale allows for equal distance between the response
categories, and respondents who answered “Don’t Know” or “Refused” on any 3-point scale

questions were coded as NA in preparation for imputation.

The difficulty in coding the 4-point scale responses is the comparison in value between
the four categories. Because these questions employ an even number of categories, we had to
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make concessions on the numerical scale to maintain distance between the responses, so there

was essentially no “Neutral” or zero value in the recoding scheme.

The majority of the data used in this analysis employs a 5-point response scale. While not
coded as a traditional Likert scale which ranges from “Strongly Agree, Agree, Neither Agree nor
Disagree, Disagree, Strongly Disagree”, the data does follow the bipolar positive to negative
response scale. For these questions, the most desirable response from the Philippine
Government’s perspective was assigned a value of positive two, and the least desirable response
was assigned a value of negative two. The most-central answer was coded as zero. Like the 3-
point scale, the odd number of response categories allowed for equal distance between the five

recoded numerical values.

The R code, as well as the survey questions that were recoded, is given in Appendix A.

2.5. MISSING DATA IMPUTATION

Missing data occurred in the SPPPS in one of two ways. Responses were either left
blank, or a respondent either refused to answer a question or replied “Don’t Know.” To deal with
this issue, we considered several options. Because the data is relatively complete, we considered
case-wise deletion of all of the respondents who answered “Don’t Know” or “Refused” to at
least one survey question. This, process, however, was rejected on the grounds that the discarded
portion of the population might affect the representativeness of the sample to the population and
thus induce bias in the resulting models. In particular, case-wise deletion would result in more

than 30% of the respondents in each wave being eliminated from the analysis.

In order to use as much of the raw data as possible, the primary method of dealing with
missing data was to impute the missing information. Imputation is the process of replacing
missing data with acceptable values based upon data from the sample. In this analysis, we used
hotdeck imputation in order to best estimate to fill in the gaps. The RANDwWNND.hotdeck
function in the StatMatch package performs hotdeck imputation by calculating a set of donors
who match a set of given criteria and then using that donor information to populate the missing
responses. The respondents with missing information are called receivers. The software

calculates a “distance” measurement in order to match donors and receivers. A match is
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represented by the minimum distance between the two. For this analysis we elected to use the

Manhattan distance.

The RANDwWNND.hotdeck function allows alternate distance measurements, but the
choice of distance did not have a measurable effect on the factor analysis results discussed in the
following chapter. This set of donors, called the donor class, is created based upon a categorical
identifier. For the micro level factor analysis, we elected to use Religion as the donor class
identifier, meaning that in order to determine the appropriate fill for missing information, the
function will select all respondents of the same religion from which to compare. In the SPPPS
data, respondents identified with 40 unique religions. The RandwNND.hotdeck function requires
at least one donor for every recipient, so we simplified the Religion category into Islam, Roman
Catholic, and Other. For the macro level analysis, however, we used Location, meaning one of
the six conflict affected areas, as the donor class. The next step in the process is for the function
to then compare a set of match variables in order to get as much similarity to the chosen
categorical characteristics as possible. We used slightly different match variables for the micro
vs. macro level factor analysis, using Gender, Economic Class, Age Group, Civil Status, and
Homeownership Status for the micro, and Gender, Age Group, Economic Class, Religion, and

Wave for the macro analysis.

The R code and algorithm for the conduct of the imputation is given in Appendix B.
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SECTION 3. FACTOR ANALYSIS

One of the major challenges with large surveys is reducing the mass of data into useful
information. Another challenge with surveys aimed at understanding the human terrain,
particularly when applied to irregular warfare, is that the population characteristics of interest
may not be directly measured via single questions. Factor analysis helps address both of these

issues.

Critics of factor analysis argue that its inherent subjectivity and flexibility allows analysts
to manipulate the output. The non-unique solution of the factor loadings is often a particular
focus of this criticism. However, all mathematical and statistical models can be manipulated, and
most involve making numerous subjective choices (choice of variables, model parameterization,
etc). In this sense, factor analysis is no different. As with those methods, and research in general,
it is incumbent on the researcher to ensure his or her results are not sensitive to, or dependent on,
modeling choices. That said, remember that the goal of factor analysis is to create factors that are
both statistically and substantively meaningful, and the latter implies -- perhaps requires -- a

degree of subjectivity.

Factor analysis is a hybrid of social and statistical science. First conceived in the early
1900s, the goal was multivariate data reduction, but data reduction of a very specific type.
Essentially the idea is to explain the correlation structure observed in p dimensions via a linear
combination of r factors, where the number of factors is smaller than the number of observed
variables, and where the factors achieve both “statistical simplicity and scientific
meaningfulness" (Harman, 1976).

Figure 2 illustrates the idea of factor analysis with six observed variables (i.e., survey
question responses) that can be effectively summarized in terms of two latent variables (factors).
Note that the survey question responses are observed with error (denoted by the ¢; terms) and the
question responses are weighted linear combinations of the factors (where the weights are the
2ij8). What factor analysis does is model the p observed variables as linear combinations of r
factors, where the analyst has to pre-specify r, such that the model covariance matrix closely

matches the sample covariance matrix of the observed variables.
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Latent variables (factors):

Observed
variables:

X 1 Xz X 3 X4 Xﬁ X6
y, W, W, W, W Vs
Error terms:

Figure 2. An illustrative example of factor analysis with six observed variables that can be
effectively summarized in terms of two latent variables (factors).

An alternative to factor analysis is principal components which uses orthogonal
transformations to convert a set of possibly correlated variables into a reduced set of uncorrelated
variables that capture most of the variation in the original data. The transformation is defined so
that the first principal component accounts for as much of the variability in the data as possible,
and each succeeding component has the highest variance possible under the constraint that it be
orthogonal to the preceding component or components. A principal components analysis, while
useful for efficiently summarizing data, does not necessarily result in factors with scientifically

meaningful interpretations (DeCoster, 1998).

In contrast, factor analysis is specifically designed to look for meaningful commonality in
a set of variables (DeCoster, 1998). There are two types of factor analysis: exploratory factor
analysis (EFA) and confirmatory factor analysis (CFA). EFA looks to explore the data to find an
acceptable set of factors. In this sense, it is much like exploratory data analysis. The goal is not
so much to formally test hypotheses as it is to discover likely factors that will account for at least
50 percent of the common variation in the observed factors. CFA, on the other hand, begins with
a theory or hypothesis about how the factors should be constructed and seeks to test whether the

hypothesized structure adequately fits the observed data.
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3.1. THEFACTOR ANALYSIS MODEL

Consider a survey consisting of p questions given to n respondents, where respondent i's
responses are denoted y; = {yl-l, ...,yip}. From the data, a sample covariance matrix S is

calculated in the usual way for the set of centered variables,
xi 2 {yi — Vi, Vip — Mo},

where y; = % i=1Yij- Thatis, the j(K)™ entry of S is calculated as Sji = il 1 Xi Xk

n
je{1,2,..,p}and k € {1,2, ..., p}.

The fundamental assumption of factor analysis is that, for some r < p, each of the p
centered variables ( X = {Xl, ...,Xp}) can be expressed as the sum of r common factors (F =
{F,, ..., E.}) multiplied by their loadings (4, ..., A;-) plus a unique factor (E = {ey, ..., &, })
multiplied by its associated loading (4, ..., ),

X1 2Y, —uy = 41 F + ApF + -+ A B+ g

Xy 2Y, =y = 51 Fy + A55F, + -+ Ay B + 56,

Xp — Yp - ﬂp = A‘plFl + Aszz + -+ /1er; + l/)p(":p (1)

where u; = E(Y;). Now, while the above formulation looks similar in many respects to a series
of linear models, note that everything on the right-hand side of the p equations is unobserved. In
spite of that, the goal is to estimate the loadings from the data so that the modeled covariance

matrix R is “close to” the observed sample covariance matrix S.
Using matrix notation, Equation (1) can be expressed compactly as
X = AF + WE, )

where A is the matrix of the loadings for the common factors of dimension p x r and ¥ is a
matrix of dimension p x p with 14, ..., ¥,, on the diagonal and all off diagonal entries zero.
Assuming E(E) = 0, we get to the whole point in fitting the factor analysis model, which is that

we can use the estimated common factor loadings 4 to express the factors in terms of their

constituent parts:
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E(F) = A7 'E(X). (3)

One of the most common uses of exploratory factor analysis is to “determine what sets of
items hang together in a questionnaire” (DeCoster, 1998). Thus, assuming Equation 1 is an
appropriate model, via Equation 3 we can determine which of the survey questions are most
related and, as desired, use them to estimate the underlying latent factor for any respondent as a
linear combination of their responses to the survey questions. Furthermore, if the scientific
meaningfulness goal is achieved, the latent variables will have useful and interpretable meanings

that provide additional insight into the characteristics of the populations being studied.

Of course, at this point it should be evident that there will be no unique solution to this
problem. There are simply too many degrees of freedom in the problem formulation and, even
after some assumptions to make the problem solvable, there will still be an infinite set of
solutions. This, along with the fact that the choice of solution is subjective, is one of the frequent
criticisms of factor analysis. Nonetheless, as we will show, we have found the results to be quite
informative and useful in our survey analyses, and there are ways to minimize the number of
subjective modeling choices that must be made. There are three critical steps in fitting a factor
analysis model: (1) Determining the number of factors, (2) fitting the model in order to estimate
the common factor loadings, and (3) rotating the loadings to find the preferred solution. We

discuss each of these in turn.

3.2 DETERMINING THE NUMBER OF FACTORS

To conduct factor analysis, one must pre-specify the number of factors r to fit. In so
doing, it is crucial not to underestimate or overestimate the number of factors. If too few factors
are chosen then the fitted factors become overloaded with irrelevant variables. On the other hand,
with an excessive number factors the variables may be spread out too much over the fitted
factors. In either case, the result is likely to be that meaningful factors are never properly

revealed.

This seems like a catch-22: To determine the correct factors, one must first know how
many factors there are. However, over the years a number of solutions have been proposed, some

that work better than others.
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One early solution is the Kaiser rule which stipulates that the number of factors used in
the model should equal the number of eigenvalues for the original data matrix that are greater
than one. Another is to use a Scree plot to graph successive eigenvalues versus the number of
factors and then setting r to the number of factors where the plotted line visually levels out

(indicating that the remaining factors have little explanatory power).

Parallel Analysis Scree Plots

x —>*= PC Actual Data
- PC Simulated Data
A ---- PC Resampled Data
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Figure 3. Example Scree Plot that shows 19 factors as the “correct” choice.

The difficulty with the Kaiser rule and the Scree plot is they are heuristics. The Kaiser
rule was designed to help the analyst of the early- to mid-1900s get “into the ballpark” with
respect to an acceptable number of factors, but then the analyst was supposed to further refine
the acceptable number of factors through trial and error. The Scree plot is also a heuristic
because it allows for subjectivity in interpreting the plotted line where, to determine the number

of factors, the analyst must visually determine when the line in the Scree plot levels out.

An alternative to these methods, which only became feasible with the widespread

availability of significant computing power, is parallel analysis. Parallel analysis involves the
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construction of multiple correlation matrices from simulated data, where the average eigenvalues
from the simulated correlation matrices are then compared to the eigenvalues from the real data
correlation matrix. The idea of parallel analysis is that factors derived from the real data should
have larger eigenvalues than equivalent factors derived from repeatedly resampled or simulated
data of the same sample size and number of variables. Then r is set to the number of factors in
the actual data that are greater than the average of the equivalent simulated data factor

eigenvalues (Hayton, Allen, & Scarpello, 2004).

3.3. FITTING THE MODEL

Given that by definition E(X) = 0, and assuming that the common factors are
independent of the unique factors, it is straightforward to show that the covariance matrix for X

from Equation 2 is
R = ARpA' + W2, 4)

where R is the covariance matrix of the factors (Mulaik, 2009). Further assuming that E(F) = 0
and cov(X) = I, where the former condition follows because the factors can always be rescaled

and the latter because we assume the factors are independent, Equation 4 simplifies to
R = AN + W2, (5)
Then from Equation 5, A and ¥ are estimated via maximum likelihood.
Note that the maximum likelihood estimators (MLEs) are not analytically derivable and
must be solved for numerically using an iterative approach. Under the assumption that F and E
are jointly normally distributed, the calculations essentially follow the usual estimation methods

with an additional uniqueness condition added because of the indeterminacy of the factor

analysis model.

3.4. CHOOSING THE PREFERRED ROTATION

Maximum likelihood estimation results in a non-unique solution for how the variables
load onto the factors. That is, for any estimated common factor loading matrix A there are
infinitely many other matrices that will fit the observed sample covariance matrix S equally well

since
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AF = ATT'F = A*F", (6)
where A* = AT and F* = T~1F for some transformation matrix T.

Thus, after an initial solution is found, the final step in factor analysis is to rotate the
variables to simplify their factor loadings. The rotation process is critical to factor analysis
because it allows the analyst to identify the desired factor constructs, usually in terms of a simple
structure of substantively interesting variables. However, this procedure is susceptible to
criticism because all rotations are mathematically equivalent and thus the final choice is

subjective.

There are two main types of rotation: (1) oblique, and (2) orthogonal. Orthogonal rotation
is most commonly associated with what is called the “varimax” method, and oblique rotations
are most commonly associated with what is called the “promax” method. The distinction
between the two rotations is whether the factors are assumed to be correlated or not; orthogonal
rotations are uncorrelated while oblique rotations may be correlated. Kline says the most
accepted method for creating factors with simple structure is varimax (Kline, 1994). On the other
hand, the oblique method is recommended by Costello & Osborne because it can account for
both correlated and uncorrelated factors (Costello & Osborne, 2005). We used the varimax
rotation on our survey data and found it to work well. As defined in Johnson & Wichern, the

varimax procedure finds an orthogonal transformation matrix T that maximizes
= 1 5 \2
V= Xjm [Zfﬂ b ;(Z?ﬂ 0 ] (7)

where /Tl-j = /Tij/ ;zlil?j (Johnson & Wichern, 2002). Equation 7 is akin to calculating the

sum of the variances of the factor loadings across the r factors. What varimax does is find the
rotation that makes the high loadings as high as possible while simultaneously making the low

loadings as low as possible on each factor. In this project, we will use only varimax.

3.5. FACTOR ANALYSIS OF THE SPPPS DATA

The factor analysis models are derived in order to help answer, from both a micro as well
as a macro perspective, the research question of what are the key factors that most affect trust in
the Philippine insurgency. The micro level factor analysis will create six different factor
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constructs, one for each conflict affected area, combining waves Il1 and IV. The product of this
action is that the factors are built from 1,000 observations per conflict-affected area, effectively
removing the (potential) temporal effect of modeling 500 observations collected 90 days apart.
This decision is further supported by an independent assessment of factor trends showing almost
no change between the two waves. The macro level factor analysis imposes a common factor
structure across location and time, building a single set of factors by combining waves Il — IV
across all 6 locations into a single data set consisting of 9,000 observations, and subsequently
conducting the factor analysis.

To build the factors, at both the micro and macro levels, we established several rules in
order make the results as interpretable as possible. First, we established a minimum correlation
for a question to load onto a factor. There are several opinions discussing the proper cutoff point
to use for a minimum correlation, but we elected to use Kulzy’s (2012) convention and consider
questions whose loadings are greater than 0.4 or less than -0.4. The greater the loading, the more
the variable is a pure measure of the factor, and the choice of the cutoff for size of loading to be
interpreted is a matter of researcher choice (Tabachnik & Fidell, 2007), though 0.4 is considered
“fair” (Comrey & Lee, 1992). Additionally, we did not allow a question to load onto multiple
factors, and eliminated questions from a factor that were irrelevant based upon the overwhelming
composition of that particular factor. We subsequently performed sensitivity analysis on the
proposed number of factors using the factanal function from the psych package by varying the
number of factors by two in each direction while looking at the output for differences in factor
composition. Because of the moderately high factor loading cutoffs, varying the number of

proposed factors did not cause a significant departure from the recommended number.

While the individual factor loadings are informative, the purpose of the factor analysis is
to determine how the data conforms to the estimated latent variable structure. We will
subsequently show the results of the factor analysis for each conflict affected area and
demonstrate how the factor scores now represent the raw data. Additionally, it highlights unique
aspects of the factors in each conflict-affected area, and how they may be interpreted to
determine the local population’s level of support to either the insurgency or the government.

The factor scores are the result of multiplying each area’s factor loadings by the original

data matrix. In Zamboanga, for example, using the combined Wave I11/1V data, the data (minus
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demographics) is 1000 respondents x 133 questions. The factor loadings matrix is 133 questions
x 15 factors. This is a sparse matrix with the only non-zero values being the factor loadings
which satisfy the +/- 0.4 cutoff. After multiplying the two matrices, the data matrix is now 1000
x 15, representing only the loaded factors as factor scores. The values for any entry in the matrix,
however, are not comparable because of the different number of questions for each factor. At the
conclusion of the modeling phase, in order to have meaningful and interpretable results that were
easily conveyed to a decision maker, we scaled the data so that the resulting sign and magnitude
of the regression coefficients were directly comparable against each other. We accomplished this
rescaling by dividing the total factor score by the number of non-zero entries in the factor
loadings matrix, which represents the number of questions in that factor. The result of this action

is that the coefficients scaled back to the original +/- 2 scale.

3.5.1. Micro Level Analysis

Table 2 shows the number of factors we used in the micro level analysis after the rules

described above were applied.

Number of Factors by Location
CAA Wave Il1 Wave IV Combined Waves
Cotabato 12 11 13
Isabela 13 12 14
Marawi 10 11 12
Southern Basilan 12 11 14
Sulu 10 12 13
Zamboanga 12 14 15

Table 2: Proposed Number of factors for each conflict affected area.

A complete list of factors and their respective loadings is found in Appendix D. The
factors appear to be remarkably consistent across both waves indicating that the underlying

factor structure is valid. In addition, the factors can be grouped together into three general

23



categories; common factors with common constructs, common factors with unique constructs,

and unique factors.

Common factors with common constructs refer to those factors in each of the conflict
affected areas that grouped together with more than 80% similar component questions. In
general, eight of the factors emerged across all six conflict-affected areas as common factors
with common constructs. They are Trust in/Performance of the GRP, Trust in/Performance of
the AFP, Trust in/Performance of the PNP, Trust in/Performance of the Citizens Armed Forces
Geographical Unit (CAFGU) Government Corruption, Confidence in Government Institutions,
Approval of Family Members Joining the Government/Military, Satisfaction with Basic Services,
and Safety Provided by Lesser Groups. One interesting phenomenon is how in Cotabato City, the
Trust in/Performance of the GRP, Trust in/Performance of the AFP, and Trust in/Performance of
the PNP combined to form a single factor with 45 component questions. This did not occur in
any other of the conflict-affected areas. It suggests that in Cotabato, the population views these
three organizations as a single unit whereas in the other surveyed locations, each organization is
viewed independently of the other two. Despite this difference, we elected to consider these three
factors as having a common construct due to their near identical factor loading for the other five

conflict-affected areas.

The second subset of factors derived from the factor analysis is common factors with
unique constructs. These factors are Trust in Insurgency, Threats to Peace, and Approval of
Family Members Joining the Insurgency. These are factors that appear in most, if not all, of the
survey locations, but they are too varied in their component questions to be considered to have a
common construct. This can be a result of one of two phenomenon. First, if the awareness of a
certain insurgent group was not high enough to be considered in a given survey area, it was
eliminated from the data set in order to avoid excessive imputation. Second, if the correlation of
a given guestion with a factor was not high enough to meet the 0.4/-0.4 threshold, it was
eliminated from the factor construct. Three of the common factors across the six survey areas

met the criteria to be a common factor with a unique loading.

The last and smallest subset of factors is unique factors. These are the relatively few
instances of single factor identification where a unique factor emerges either for a single, or at

most two, conflict-affected areas. Some are easy to interpret based upon their loadings, but most
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do not conform to a simple interpretation. They do, however, contribute to the model building
process and therefore we retained them in their original form.

3.5.1.1 Cotabato Factors

The factor analysis for Cotabato resulted in 12 interpretable factors as shown in
Table 3. Of these 12 factors, seven were Common Factors with Common Constructs, three were
Common Factors with Unique Constructs, and the three remaining factors were Unique Factors.
As discussed above, one of the Unique Factors was a result of all of the questions concerning the
level of trust and performance of the Philippine government, AFP, and PNP all grouped together
into a single factor, which we named Trust in/Performance of the GRP, AFP, and PNP.

Resulting Factors for Cotabato

1 | Performance of the Philippine Government, Armed Forces, Police

2 | Trustin the Philippine Government

3 | Trust in the AFP

7 | Trust in Insurgency

8 | Approval of Family Members Joining the Insurgency

Table 3. Factor Analysis Results for Cotabato. The dark shaded region of the tables indicates common
factors with common loadings, the lighter shaded region indicates common factors with unique loadings,
and the unshaded region indicates unique factors.

Additionally, I looked at how the raw survey data was now represented by the
factors in each conflict-affected area. Figure 4 shows a boxplot of each factor in Cotabato.

Analysis of this plot shows that all of the factor means are positive. Additionally, the lower
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quartile is still positive for all but two factors, Trust in Insurgency and Trust in/Performance of
the CAFGU. Looking deeper at the Trust in Insurgency factor, the average feeling of the
Cotabato population toward trust in the insurgency is slightly better than neutral at 0.11 with a
variance of 0.43. With a sample size of 1000, a 95% confidence interval for the mean value is
[0.08, 0.16]. Although the confidence interval does not contain zero, it may indicate that there is
not a strong enough popular consensus for Trust in Insurgency in either the positive (low trust) or

negative (high trust) direction.

Boxplot of the Cotabato Factors
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Figure 4. Boxplot of the Cotabato Factors.

3.5.1.2. Isabela Factors

The factor analysis in Isabela resulted in 14 factors as shown in Table 4. Eight
factors were Common Factors with Common Constructs, three were Common Factors with
Unique Constructs, and three were Unique Factors. Isabela was the only conflict-affected area
for which a Confidence in Religious Leaders/Non-Governmental Orgnanizations (NGOs)
emerged.
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Resulting Factors for Isabela City

5 | Trust in Insurgency

6 | Threats to Peace

11 | Approval of Family Members Joining the Insurgency

12 | Confidence in Religious Leaders/NGOs

13 | Awareness of Al-Qaida and its Affiliates

14 | Overall Awareness

Table 4. Factor Analysis Results for Isabela.

From the boxplot of the factors in Figure 5, it appears that the level of public
opinion toward the GRP, AFP, and PNP is relatively favorable, and that the value for Trust in
Insurgency is high. In fact, Isabela’s Trust in Insurgency factor has the highest value and
smallest variance of any of the six conflict-affected areas. A 95% confidence interval for the
mean of the factor is [1.21, 1.27], potentially indicating that Isabela is fairly stable and possibly
only a sustaining effort is required to maintain this favorable opinion. This also implies that
money and other resources could be better applied in a less-favorable location.
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Boxplot of the Isabela Factors
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Figure 5. Boxplot of the Isabela Factors

3.5.1.3. Marawi Factors

The factor analysis for Marawi resulted in only 12 factors. The most interesting
aspect of the factor analysis in Marawi is the grouping of the Trust in Insurgency questions
together with the Approval of Family Members Joining the Insurgency questions into a single
factor. The Trust in Insurgency/Approval of Family Members Joining the Insurgency is
comprised of the questions concerning the BIFF, the MILF, and the MNLF as seen in Table 5.
As discussed above, even though the ASG and the NPA were part of the analysis for this area,
neither group emerges as part of the combined factor. This does not indicate a lack of support for
either group in Marawi, only that the correlation with this factor is not strong enough for these
groups to hang together on the same factor with the other three. The implications of this

grouping to the MWG and JSOTF-P are discussed below.

Resulting Factors for Marawi

1 | Trust in/Performance of the Philippine Government

2 | Trust in/Performance of the Armed Forces of the Philippines
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3 | Trust in/Performance of the Philippine National Police

4 | Government Corruption

5 | Threats to Peace

6 | Confidence in Government Institutions

7 | Trust in/Performance of the CAFGU

8 | Satisfaction with Basic Services

9 | Approval of Family Members Joining the Government/Military

10 | Approval of Family Members Joining the Insurgency

11 | Trust in Lesser Groups

12 | Overall Awareness

Table 5. Factor Analysis Results for Marawi.

The 95% confidence interval for mean of the Trust in Insurgency/Support to
Family Members response variable is [-0.11, -0.06]. This negative value indicates that the overall
feeling of the population toward trust in the insurgency leans in the direction of the insurgency,
but is very close to neutral. Additionally, the variance for this factor is relatively high compared
to the other six conflict-affected areas. This corresponds directly to the assessment from Section
1 that the population is not friendly toward the government and its representatives. With the
relatively small magnitude of the mean value, however, Marawi is similar to the other conflict-
affected areas in that the population’s opinion is vulnerable to influence in either direction. The
slightly negative value for the mean response for Trust in Insurgency is in contrast, however, to
the fact that the mean and lower quartile responses for the Trust in/Performance of the AFP and
Trust in/Performance of the PNP factors are positive as seen in Figure 6. The mean response for
Trust in/Performance of the GRP is positive, but the lower quartile is slightly below zero. This
seemingly contradictory condition may be an artifact of the way the factors are formed, however,
in that only two (questions seven and 15) of the 18-19 questions for each group address trust

while the rest address the ability of these groups to perform their assigned missions.
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Boxplot of the Marawi Factors
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Figure 6. Boxplot of the Marawi Factors.

3.5.1.4. Southern Basilan Factors

Southern Basilan has one of the largest numbers of factors at 15. Nine of the
factors are Common Factors with Common Constructs, three are Common Factors with Unique
Constructs, and three are Unique Factors. One of the Unique Factors is Fairness of the Courts.
This factor only appeared twice across all six conflict-affected areas. The other area that had a

Fairness of the Courts factor was Zamboanga.

Resulting Factors for Southern Basilan




5 | Threats to Peace

10 | Trustin Insurgency

11 | Approval of Family Members Joining the Insurgency

13 | Trust in Lesser Groups

14 | Awareness of Al-Qaida and its Affiliates

15 | Fairness of the Courts
Table 6. Factor Analysis Results for Southern Basilan.

The mean value for the Trust in Insurgency factor in Southern Basilan is
moderately favorable with a 95% confidence interval for the mean of [0.70, 0.75]. This
moderately high value indicates an overall opinion that does not support the insurgency.
Moderately high positive ratings for Trust in/Performance of the GRP, Trust in/Performance of
the PNP, and Trust in/Performance of the AFP as shown in Figure 7 also indicate that the

population’s opinions are generally favorable toward the government.
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Figure 7. Boxplot of the Southern Basilan Factors.

3.5.1.5. Sulu Factors

The factor analysis in Sulu resulted in 12 factors. Nine of the factors were

Common Factors with Common Constructs, two of the factors were Common Factors with

Unique Constructs, and one factor was a Unique Factor. Sulu is the only one of the six conflict-

affected areas which did not have an Approval of Family Members Joining the Insurgency factor.

This is most likely because the correlation between the different insurgent groups in Sulu was

not high enough to form a factor.

Resulting Factors for Sulu
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Threats to Peace

Trust in Insurgency

12 | Awareness of Al-Qaida and its Affiliates

Table 7. Factor Analysis Results for Sulu.

The average feeling of the Sulu population toward trust in the insurgency is
moderately high with a 95% confidence interval for the mean of [0.32, 0.38] indicating that
overall the population of Sulu does not support the insurgency, but it also can still considered to
be a vulnerable population. It has moderately high positive ratings for Trust in/Performance of
the GRP, Trust in/Performance of the PNP, and Trust in/Performance of the AFP with
comparatively small amounts of variability, as shown in Figure 8, which indicate the population

does have favorable opinions of these groups.
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Boxplot of the Sulu Factors
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Figure 8. Boxplot of the Sulu Factors.
3.5.1.6. Zamboanga Factors

In Zamboanga, nine of the factors are Common Factors with Common Constructs,
three are Common Factors with Unique Constructs, and two are Unique Factors. As discussed

above, only Southern Basilan and Zamboanga formed a Fairness of the Courts factor.

Resulting Factors for Zamboanga

Threats to Peace




Satisfaction with Basic Services

Approval of Family Members Joining the Government/Military

10

Approval of Family Members Joining the Insurgency

11

Trust in Insurgency

12

Safety Provided by Lesser Groups

13

Trust in Lesser Groups

14

Fairness of the Courts

The average feeling of the Zamboanga population toward trust in the insurgency
is moderately high with a 95% confidence interval for the mean of [0.85, 0.92] indicating that
overall the population of Sulu does not support the insurgency. The area also has moderately
high positive ratings for Trust in/Performance of the GRP, Trust in/Performance of the PNP, and
Trust in/Performance of the AFP as shown in Figure 9 indicating that this measurement is not an

artifact of the factor analysis and that the opinion of the population toward the insurgency can

Table 8. Factor Analysis Results for Zamboanga.

indeed be perceived as favorable from the government’s point of view.
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Boxplot of the Zamboanga Factors
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Figure 9. Boxplot of the Zamboanga Factors.

3.5.2. Micro Level Factor Analysis Summary

It is clear that factor analysis provides unique perspectives on how the local population

perceives the government and the insurgency that were previously undetectable in the raw survey

data. The results of the factor analysis are best interpreted in the context of the decision maker.

Based upon the purpose and scope of the SPPPS, there are two decision makers involved. At the

strategic level, the MWG and the U.S. Embassy are responsible for advising and influencing the

Philippine government in both international relations and domestic policy, while at the

operational level, JSOTF-P is responsible for aiding and assisting the AFP and PNP in reaching

out to the population and presenting a competent and confident military and police force.

Because of this distinction, we evaluated each model and determined which factors were

actionable at their respective levels. The term actionable refers to those factors which are subject

to direct and indirect influence by either the MWG or JSOTF-P. The remainder of the analysis
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focuses on the median value of the factors instead of the mean value. This is important because
counterinsurgency doctrine focuses effort on the typical resident. Because of the distribution of
responses within each category is more than likely asymmetric and the factor scores can be
sensitive to outliers, medians give a better indication of the typical population opinion.

At the strategic level, we assessed the effects of the Government Corruption and the
Confidence in Government Institutions. These two factors consist of national and provincial-level
government organizations and therefore are mostly actionable through diplomatic strategy
changes and policy recommendations. Figure 10 attempts to graphically consolidate the factor
analysis results for Government Corruption and Confidence in Government Institutions. The area
of the circle is proportional to the factor’s median value. Green shading indicates that the median
value is positive which favors the government. Red shading indicates the median value is
negative which favors the insurgency. This plot shows that the median values for these two
factors are relatively high, but that the median value for Government Corruption is slightly lower
that the median level for Confidence in Government Institutions in most of the conflict-affected

areas.

Actionable Strategic Factor Medians
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Figure 10. Plot of the median value for Government Corruption and Confidence in Government
Institutions for all six conflict-affected areas. The left circle represents Government Corruption. The right
circle represents Confidence in Government Institutions.
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At the operational level, we evaluated the Approval of Family Members Joining the
Government and Approval of Family Members Joining the Insurgency factors. These two factors
fall under the doctrinal Special Operations missions of civil affairs and information operations.
In their advise and assist capacity, it is within the purview of JSOTF-P to support the AFP in
their counterinsurgency mission by reducing the appeal of the insurgency and improving the
image of the government and armed forces within the local population. Figure 11 shows that the
median values for both Approval of Family Members Joining the Insurgency and Approval of
Family Members Joining the Government/Military strongly favor the government. Also, the
population generally has a more strongly favorable of their family members not joining the
insurgency than it does of their family members joining the GRP, AFP, or PNP. Sulu does not
show a result for Approval of Family Members Joining the Insurgency because no factor
emerged from the factor analysis. Similarly, in the factor analysis for Marawi, Approval of
Family Members Joining the Insurgency resulted in only a single factor combining Trust in
Insurgency with Approval of Family Members Joining the Insurgency. As discussed earlier, this
is the factor we chose as the dependent variable in the regression modeling which will be
discussed in detail in the following chapter.

Actionable Operational Factor Medians
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Figure 11. Plot of the median value for Approval of Family Members Joining the Insurgency and
Approval of Family Members Joining the Government/Military for all six conflict-affected areas.

38



3.5.3. Macro Level Analysis

When we apply factor analysis at the macro level, that is to say, on the combined data set
of waves Il — IV (only on common questions among waves), using the exact same rules and
procedures described in section 3.5, we get somewhat similar results (see Appendix E and Table
5 below), particularly to the factor structure in the conflict affected area of Zamboanga, though
not an exact replication. However, while the number of factors are the same and differ in make-
up by only a single factor (Zamboanga has the Fairness of Courts factor while the combined
factors have Awareness of Groups in its place), the survey question composition of the factors, as
well as the loadings, are different. This is not surprising, and on the contrary is to be expected, as
one would hypothesize that each of the conflict affected areas would have its own unique factor
structure, meaning that in each area different factors are more/less important to the population,

and an “overall” / combined factor structure would be different still.

Resulting Factors Across Wave & CAA

1 | Government Corruption

2 | Trust in Insurgency

3 | Trust in/Performance of the Armed Forces of the Philippines

4 | Threats to Peace

5 | Confidence in Government Institutions

6 | Trust in/Performance of the Philippine National Police

7 | Satisfaction with Basic Services

8 | Trust in/Performance of the CAFGU

9 | Trust in/Performance of the Philippine Government

10 | Approval of Family Members Joining the Insurgency

11 | Awareness of Groups

12 | Trust in Lesser Groups

13 | Approval of Family Members Joining the Government/Military

14 | Safety Provided by Lesser Groups

Table 9. Factor Analysis Results at the Macro Level.
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Boxplot of the Macro Level Factors
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Figure 12. Boxplot of the Macro Level Factors.

Analysis of the boxplot above shows that for all but three factors, Approval of Family
Members Joining the Insurgency, Awareness of Groups (Government and Insurgent), and
Approval of Family Members Joining the Gov/Mil, the inter-quartile range contains the “neutral”,
or zero factor score. Almost all of the average factor scores are not significantly different from
zero, while these three factors are the most positive in the sense that their median values are the
highest, and the average feeling of all of the respondents across all three waves and locations
regarding approval of a family member joining the insurgency is only slightly better than neutral
at 0.23.
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SECTION 4. MODELING TRUST IN INSURGENCY

The selection of a dependent variable in this analysis proved more difficult than expected
a priori. Very few of the factor results described at the end of the last chapter included a factor
that specifically addressed trust in the government. In fact, only in Cotabato did Trust in the GRP
separate from Performance of the GRP during the factor analysis. In all other conflict affected
areas, these two factors combined together into the single factor Trust in/Performance of the
GRP making it difficult to determine what the relationships affect which components of the
factor. A strong Trust in Insurgency factor emerged from the factor analysis for each conflict
affected area. Because of this fact, and it its applicability toward strategic and operational
decision making, we decided to use Trust in Insurgency as the response variable for the modeling

process.

The resulting factors from Section 3, excluding Trust in Insurgency, form the basis for
the independent regression variables used in the SPPPS modeling. We did not use any individual
questions as explanatory variables, but rather only factor constructs in both the micro and macro

level modeling efforts.

In order to maintain as much of the original information as possible in determining the
significant influences on trust in the insurgency for different segments of the population, we
included the demographic indicators of Gender, Economic Class, and Religion (Wave was also
used as a categorical variable in the macro level models) back into the data prior to conducting
the regression analysis. This provides a possible indication of whether the different levels within
each of the demographic has a different opinion toward trust in the insurgency. If the
demographic term appears in the regression model, it indicates that there is a difference in
opinion of how the different segments of the population view their level of trust in the
insurgency. In order to detect as much difference as possible and still maintain interpretability,
we consolidated each of these categorical variables to just two levels. For gender, the levels are
self-explanatory. For religion, we separated the groups into Islam and non-Islam (a combination
of “Roman Catholic” and “Other”), and for economic class, we separated the groups into upper,
which consists of class A, B, and C, and lower class, which consists of class D1, D2, and E as

defined in section 2.
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The results of the factor analysis and model building are best interpreted in the context of
the decision maker. Based upon the purpose and scope of the SPPPS, there are really two
decision makers involved. At the strategic level, the MWG and the U.S. Embassy are responsible
for advising and influencing the Philippine Government in both international relations and
domestic policy, while at the operational level, JSOTF-P is responsible for aiding and assisting
the AFP and PNP in reaching out to the population and presenting a competent and confident
military and police force. Because of this distinction, we evaluated each model (micro level) at
the strategic and operational levels and determined which factors best represented the possibility
of influence by at their respective levels. First, we examined the relationship of Trust in
Insurgency at the strategic level by comparing it with the Government Corruption and the
Confidence in Government Institutions factors. We then looked at the relationship of Trust in
Insurgency at the operational level by evaluating it against the Approval of Family Members
Joining the Government/Military and Approval of Family Members Joining the Insurgency
factors. At the macro level, we looked only at those factors which had the greatest influence on

Trust in Insurgency.

41. MICRO LEVEL

In order to maximize the power of the model, we aggregated the Wave 11l and Wave IV
data from each conflict-affected area and conducted factor analysis. This served to double the
sample size for each area. With the two waves being collected only 3-4 months apart, and with
each being treated as a simple random sample of their area based upon the sampling plan
interpretation in section 2, we determined that by aggregating the data, the resulting models
amplify as much of the true underlying variable structure in the data as possible while

simultaneously suppressing noise that could be exhibited from wave to wave.

We decided to fit models for each conflict-affected area with up to third-degree
polynomial terms and all two-factor interactions. We used the JMP 10 software package from
SAS to fit a model with all first, second, and third order terms for each of the demographics and
main effects and all two-factor interactions. We then used backward step-wise regression based
upon Akaike’s Information Criterion with a Finite Population Correction (AICc) to determine

which effects and interactions should be included in the model. JMP 10 uses AICc which applies
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a finite population size correction, meaning it uses the traditional AIC to reduce information loss,
but also applies a penalty for including extra parameters. Using the reduced model, we then
removed insignificant terms based upon p-value. This procedure had the effect of further
reducing model complexity, but at the cost of a (slightly) lowered R-squared. Using JMP, we
iterated through the model building process by removing the polynomial term or interaction with
the highest p-value. For simplicity, we used the default type I error probability of 0.05 to
determine significance. We did, however, preserve hierarchy in the models meaning that we did
not remove a (potentially) insignificant lower-order term from the model if a higher-order term
for the same factor was significant. Similarly, we did not remove a (potentially) insignificant
main effect from the model if it appeared as part of a significant interaction. This step concluded

once all of the terms in the model were significant subject to these criteria.

4.1.1. Modeling Results for Cotabato

The sample representing Cotabato is economically poor with more than 98% of the
respondents coming from the lower three economic classes. Interestingly, with only 19
respondents coming from the upper three economic classes, the response differences are
significant enough that the regression analysis for Trust in the Insurgency showed up in the final
model as significant for this demographic. The difference in the mean response for the two
groups is almost 0.25. On the +/- 2 scale, this is a difference of almost 6%. The Cotabato sample
does have some religious diversity, however, with two-thirds of the sample reporting as Muslim
and the remaining third as non-Muslim. Surprisingly the responses provided by these different
groups were not significant in the final model. Additionally, the third demographic, Gender, also
does not seem to have a significant difference on the population’s opinions toward trust in the

insurgency.

Looking at a plot of Trust in Insurgency as a function of Government Corruption and
Confidence in Government Institutions in Figure 13 yields some interesting insights. The black
line indicated the model results for measuring trust in the insurgency as a function of
Government Corruption and Confidence in Government Institutions respectively with all other
factors held at their median values. In addition to the median response, we also examined the

extremes of both scales. The red line is the same function except the other factors are set at the
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0.05 quantile and the blue line represents the other factors held constant at the 0.95 quantile. In
the plot of Trust in Insurgency as a function Government Corruption, the upper extreme very
closely follows the median response, albeit with a slightly negative slope, while the lower
extreme seems to have the opposite opinion trend for Trust in Insurgency. These respondents
have a more typical straightforward tendency to have a positive rating for Trust in Insurgency
when they exhibit a positive rating for Government Corruption. Closer examination of the plot of
Trust in Insurgency as a function of Confidence in Government Institutions, shows that at the
median response level, opinion levels for Trust in Insurgency are independent of opinion levels
for Confidence in Government Institutions. At the extremes, however, the slopes are similar in
that the lower extreme has a slightly positive slope and the upper extreme has a negative slope.
These phenomena a particularly interesting because Confidence in Government Institutions
appears as a main effect in the model as well as in interaction terms with Performance in the
GRP, AFP, and PNP and Safety Provided by Lesser Groups.
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Figure 13. Trust in Insurgency as a function of strategic influence factors in Cotabato.
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At the operational level, it appears that the population of Cotabato has a generally stable
relationship between those who support the insurgency and those who support their family
members joining the insurgency. Those who are strongly against their family members joining
the insurgency (positive end of the scale) generally have a neutral opinion toward their level of
Trust in Insurgency and those who actually support their family members joining the insurgency,
have a generally favorable opinion toward their level of Trust in Insurgency. From an operational
decision making paradigm, this is definitely an area that requires further investigation. Approval
of Family Members Joining the Government does not appear in the final regression model.
Examining the data for Approval of Family Members Joining the Government, however, can
provide some insights into the level of support to the insurgency. The mean value for the
Approval of Family Members Joining the Government is above 1.0 with the lower quartile being
0.7, this indicates a relatively high level of support for family members joining the military. This
could indicate that only a small amount of effort is required to extend this level of positive
support allowing more focus to be applied to public support for people who support their family

members joining the insurgency.

4.1.2. Modeling Results for Isabela

The sample representing Isabela is again economically poor with 98% of the respondents
coming from the lower three economic classes. In the Isabela model, however, the economic
class of the respondents did not have an effect on their responses for Trust in Insurgency. As
described in Section 2, Isabela is more religiously diverse than some of the other conflict-
affected areas. In order to capture that difference in the survey, the sample for this area is
comprised of almost exactly equal numbers of Muslim (503) and non-Mulsim (497) respondents.
Even though religion emerged as a significant factor in the final regression model though, the
mean response for each religious category for level of Trust in Insurgency is almost equal and
fairly high, indicating a low level of trust in the insurgency for all residents in Isabela, not just
those who identify as a certain religion. Like Cotabato, gender, did not have a significant
influence on the population’s opinions toward trust in the insurgency. The difficulty in Isabela
comes from the interpretability of the resulting regression model for Trust in Insurgency. Isabela
has the most complicated regression model (48 terms) among the six conflict-affected areas and

more than half of the significant terms being quadratic, cubic, or two-factor interactions.
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Among the strategic influences in Isabela, there is a neutral to slightly positive slope in
the curves for both Government Corruption and Confidence in Government Institutions as seen
in Figure 14. This indicates that both components share positive correlation with the population’s
rating of Trust in Insurgency. What is interesting in these plots is the high positive value of the
responses in each category. All three respondent classifications (median, upper extreme, and
lower extreme) share very high opinions of all three Trust in Insurgency as a function of the
Government Corruption and Confidence in Government Institutions factors. Additionally, the
curvature of the two plots for the bulk of the data appears to be almost linear indicating that the
higher order terms could be estimated with main effects. This would dramatically simplify the
model or possibly even remove either one or both Government Corruption or Confidence in
Government Institutions from the regression model. This would have the additional benefit in

making the model more readily explainable to a decision maker downrange.
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Figure 14. Trust in Insurgency as a function of strategic influence factors in Isabela.
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At the operational level, the slopes of the two curves for both Approval of Family
Members Joining the Insurgency and Approval of Family Members Joining the
Government/Military as seen in Figure 15, are nearly horizontal indicating that potentially
neither factor has an individual effect on influencing the population’s trust in the insurgency.
This may not be significant however, because the both factors present in several of the model’s
two-factor interactions. Also of note, there is a clearly higher deflection of the upper extreme
respondents from the median, while the lower extreme more closely parallels the median
response. This reinforces the intuitive response that those who have favorable views for both
Approval of Family Members Joining the Insurgency and Approval of Family Members Joining
the Government/Military tend to have favorable responses toward Trust in Insurgency.
Additionally, there are only two negative values in the factor scores for Trust in Insurgency in
Isabela which may explain the erratic behavior near the negative end of the plot.
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Figure 15. Trust in Insurgency as a function of operational influence factors in Isabela.
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4.1.3. Modeling Results for Marawi

The Marawi sample is more than 96% Muslim and more than 97% of the respondents are
from the lower economic classes. This homogeneity could be a possible explanation of why
neither of these demographic indicators emerged as significant in the model. Additionally, just

like the previous two models, gender does not appear as a significant factor in the model.

As previously discussed, the response variable in Marawi is Trust in Insurgency/Approval
to Family Members Joining the Insurgency. Examining the graphs for the strategic influence
factors in Marawi shows near-zero slopes for both Government Corruption and Confidence in
Government Institutions as evidenced in Figure 16. This may indicate that neither factor is a
significant “lever” or influence point from the population point of view, however, the fact the
slopes are opposite for the two extremes for Government Corruption is interesting because it
means that the median is not a good overall predictor for the range of responses included in this
factor. In the plot of Trust in Insurgency as a function of Government Corruption, there is an
obvious non-linear effect. This is most likely the result of the Government Corruption factor
appearing in the model as a third-order term as well as interaction terms. What is interesting in
these two curves is the amount of deflection that the lower extreme response has from both the
median and the upper extreme. The lower extreme seems to be reasonably positive for both
influence factors while the median and upper extremes show a negative value for Trust in
Insurgency. This may indicate a higher influence from the upper extreme values on the median
response. This is quite counterintuitive though, as a respondent with a favorable opinion of both
Government Corruption and Confidence in Government Institutions would be expected to also
have a favorable opinion toward Trust in Insurgency. The large number of higher-order effects
present in the model could possibly be overfitting a model which is incorrectly trying to show

this relationship.

48



Trust in Insurgency as a function of Government Corruption

Level of Suppart 1o the
j /
)
/

—  median
==+ (.05 quantile
o ===+ (.95 quanlile

-2 -1 0 1 2

Maodel Value with Variable level of Government Corruption in Marawi
Trust in Insurgency as a function of Confidence in Govt Institutions
o
A || R e R R N
5
g2 o
= = —ama
B — e
& ——m—
a s
B
3 v
o r
= —— median
==+ (.05 quantile
o ===+ (.95 quanlile
-2 -1 o 1 2

Model Value with Variable level of Confidence in Govt Institutions in Marawi

Figure 16. Trust in Insurgency / Approval of Family Members Joining the Insurgency as a function of
strategic influence factors in Marawi.

At the operational level, we only looked at Approval of Family Members Joining the
Government/Military because the other operational influence factor, Approval of Family
Members Joining the Insurgency was included in the response variable Trust in
Insurgency/Approval of Family Members Joining the Insurgency as a product of the factor
analysis. Looking at Figure 17, the plot demonstrates the same effect as in Figure 16. The slope
is also near zero indicating that it may also be a poor indicator of the population’s opinion of
trust in insurgent groups, but also that the lower extreme has a much larger deflection from the
median response. There is also some erratic behavior that could potentially be the effect of this
variable only taking on 13 unique values. The jumps in the curve appear to occur when the value

for Approval of Family Members Joining the Government/Military changes.
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Figure 17. Trust in Insurgency / Approval of Family Members Joining the Insurgency as a function of
operational influence factors in Marawi.

4.1.4. Modeling Results for Southern Basilan

The sample representing Southern Basilan is again economically poor with 98% of the
respondents coming from the lower three economic classes. It is also fairly homogenous with
more than 81% of the sample respondents identifying as Muslim, but not nearly as homogeneous
as most of the other conflict-affected areas. Despite this difference, none of the demographic
characteristics of the area had a significant enough response difference to appear as a term in the

final regression model.

The strategic factors in Southern Basilan continue to corroborate the ideas from the
previous section that the overall opinion of the population is favorable for Trust in Insurgency.
Additionally, based on the overall shape of the curves in Figure 18, both Government Corruption
and Confidence in Government Institutions are subject to influence for strengthening this
relationship. This means that there is evident a positive correlation between the levels of popular
opinion toward Government Corruption and Confidence in Government Institutions and the level

of popular opinion of Trust in Insurgency.
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Figure 18. Trust in Insurgency as a function of strategic influence factors in Southern Basilan.

At the operational level, there is not much indication that either Approval of Family
Members Joining the Insurgency or Approval of Family Members Joining the
Government/Military has influence on the population’s support toward Trust in Insurgency. As
seen in Figure 19 the slopes are extremely close to zero indicating that a change in either will
potentially not cause a change in the population’s opinion toward Trust in Insurgency.
Additionally, there is more erratic behavior toward the negative end of the response scale for
Approval of Family Members Joining the Insurgency. This may be a result of large jumps in the
factor scores. Only 20 of the 1000 scores are negative and of the twenty scores, there are only

three unique values. This is most likely the cause of this “jump” effect.
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Figure 19. Trust in Insurgency as a function of operational influence factors in Southern Basilan.
4.1.5. Modeling Results for Sulu

The sample representing Sulu is also economically poor with 97% of the respondents
coming from the lower three economic classes. It is also religiously homogenous with more than
98% of the sample respondents identifying as Muslim. Once again, this homogeneity is a strong
indication of why none of the demographic differences have a significant difference in opinion to

appear as a distinction in the resulting regression model.

The results for measuring Trust in Insurgency as a function of Government Corruption
and Confidence in Government Institutions in Sulu are shown in Figure 20. Government
Corruption has a slightly positive slope for both the median and upper extreme respondents and
a mostly neutral slope for the lower extreme respondents. This may indicate that public opinion
toward corruption is a good indicator of public opinion toward trust in the insurgency. While a
causal relationship cannot be concluded from this model, it is reasonable to assume that as the
perceived level of corruption in the government goes down, the support for the insurgency will
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also decrease. Unfortunately, the slope of the curve for Confidence in Government Institutions is
near zero for all three respondent categories despite the fact that the factor appears as a third
order term in the model. This slope indicates that public opinion toward Trust in Insurgency is
more than likely independent of the level of Confidence in Government Institutions.
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Figure 20. Trust in Insurgency as a function of strategic influence factors in Sulu.

As discussed in the previous chapter, Approval of Family Members Joining the
Insurgency factor did not emerge from the factor analysis in Sulu. Trust in Insurgency, however,
does not appear to share any significant correlation Approval of Family Members Joining the
Government even though it appears in the final model as a significant main effect and as part of a
two-factor interaction. The near-zero slope of the curve in Figure 21 indicates that any change,
either favorable or unfavorable, in public support for their family members joining the GRP,
AFP, or PNP does not share a relationship one way or the other with level of trust in the
insurgent organization in Sulu. This is unfortunate considering the fact that this Sulu is currently

JSOTF-Ps main effort as discussed previously.
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Figure 21. Trust in Insurgency as a function of operational influence factors in Sulu.
4.1.6. Modeling Results for Zamboanga

The sample representing Zamboanga is also economically poor with 93% of the
respondents coming from the lower three economic classes, but it is unique among the six
conflict-affected areas in that it is more than 72% non-Muslim. Despite this obvious difference in
the sample characteristics, again none of the demographic terms appear in the final regression
model for this area. The regression model for Zamboanga is unique, however, in the terms that
emerged as significant. The model is made up of mostly main effects and two-factor interactions.
Only one factor Approval of Family Members Joining the Insurgency emerged individually as a
higher order term in the final model.

Figure 22 shows the relationship of the Trust in Insurgency factor as a function of
Government Corruption and Confidence in Government Institutions. The slopes of the curve
indicate neutral to positive relationships with both factors. The slope associated with Confidence
in Government Institutions, however, is the most positive association of any of the six conflict-

affected areas for that factor.
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Figure 22. Trust in Insurgency as a function of strategic influence factors in Zamboanga.

At the operational level, the relationships are even more insignificant for Trust in
Insurgency as a function of both Approval of Family Members Joining the Insurgency and
Approval of Family Members Joining the Government, as seen in Figure 23. There is very little,
if any, indication of a positive or negative slop in the curves indicating that the level of support
for either factor is not a good predictor for Trust in Insurgency. This is not to say that they are
not significant in the presence of the other factors and interactions in the model, only that
considered independently with all other factors being held constant, they do not appear to offer
an explanation either way. One takeaway from these plots, however, is that the level of Trust in
Insurgency is generally favorable when plotted against these factors and the amount of deflection
between the median response and the two extreme responses generally trends together.
Additionally, the erratic behavior in the Approval of Family Members Joining the Insurgency
may be explained by the fact that there are only eight negative scores for that factor.
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Figure 23. Trust in Insurgency as a function of operational influence factors in Zamboanga.
4.1.7. Micro Level Summary

In order to consolidate the information from each conflict-affected area, we used the
color-coded circle plot shown in Figures 24 and 25 to display the strategic and operational
modeling results. In the context of the fitted regression models, the size and color of the circle
represents the magnitude of the effect and whether the relationship between Trust in Insurgency
and the specific influence factor favors the government or the insurgency. A government-
favoring relationship is defined by an improvement in a given factor causing a subsequent
improvement in Trust in Insurgency. Conversely, an insurgency-favoring relationship is defined

by an improvement in a given factor resulting in a decline in Trust in Insurgency.

In a main effects model, the circles would represent the magnitude and sign of the
regression coefficient of the fitted model. Because the selected strategic and operational
influence factors appear in every model as higher order terms or as part of interaction terms, we
used the fitted models to calculate the difference in Trust in Insurgency at two levels, slightly
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above and slightly below the median value. We then used the change in Trust in Insurgency and
the change in the specific influence factor to measure the slope or relationship between the two
factors. Positive slopes indicate a favorable change in the level of Trust in Insurgency and
negative slopes indicate an unfavorable change. In the plot, the size the circle represents the
magnitude of the effect and the color represents whether it is favors the government or the
insurgency. Green shading indicates a relationship which favors the government, and red shading

indicates a relationship which favors the insurgency.
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Figure 24. Plot of the effect for Government Corruption and Confidence in Government Institutions for
all six conflict affected areas.

For the strategic influence factors, Cotabato, Marawi, and Zamboanga all show an
insurgency favoring relationship with Government Corruption. This could indicate that the level
of corruption in these areas bears investigation and that there may be an opportunity for strategic
influence by the national government advised by the MWG and the U.S. Embassy. All six
conflict affected areas demonstrate a government favoring relationship for Confidence in

Government Institutions.

At the operational level, it is clear from these plots that most of the conflict affected areas

measured by the SPPPS have a government-favoring relationship with Approval of Family
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Members Joining the Insurgency. Only Isabela has a negative slope associated with this factor
indicating an effect which favors the insurgency. This relationship, however, may not be correct.
While there is evidence of a negative correlation between these two factors, the calculated
correlation is almost zero. This negative slope relationship is may be due to multicolinearity in

the fitted model and not a true insurgency-favoring relationship within the population.

The effects associated with Approval of Family Members Joining the
Government/Military are slightly different. Marawi, Southern Basilan, and Zamboanga all
exhibit a slightly insurgency favoring relationship for this factor and Cotabato exhibits a neutral
relationship. It is clear from the plot, however, that the magnitude of the effects from this factor
are, in general, much smaller that the effect for Approval of Family Members Joining the
Insurgency, indicating that Approval of Family Members Joining the Government/Military does

not have much power in estimating a population’s level of Trust in Insurgency.
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Figure 25. Plot of the effect for Approval of Family Members Joining the Insurgency and Approval of
Family Members Joining the Government/Military for all six conflict affected areas.

42. MACRO LEVEL

For the macro level analysis, that is, the analysis that combined waves 2-4 into a single

data set and then imposed a single factor structure across location and time, we present the
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modeling results in a slightly different manner. The graphs presented below in Figure 26 are
called Influence Plots, and show, for each of the conflict affected areas, the relationship between
each significant factor and Trust in Insurgency. These plots tell us which factors have the most
“leverage” when it comes to influencing a respondent’s trust in the insurgency. The significant
factors are shown on the x-axis (each CAA has a different number because a different number of
factors show up as significant in each of the models), and the strength and direction of
relationship is shown on the y-axis. The strength of relationship, or the magnitude of the bar, is
really the slope, or value of coefficient(s) in the model, and whether this value is positive or

negative determines if the bar is above (green) or below (red) the zero line.
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Figure 26. Influence Plots for all six conflict affected areas.

We see some interesting results in Figure 26. In each of the six conflict affected areas
(except Cotabato, where it is the second largest) we see Approval of Family Members Joining the
Insurgency as the single factor that has the largest influence over Trust in Insurgency. The
troubling aspect of this result is that the relationship is negative, meaning that as a respondents
approval level of one of their family members joining the insurgency decreases, their trust in the
insurgency increases, which intuitively makes no sense, and is contrary to the findings in the

micro level analysis. While this requires some additional investigation, our initial thought is that
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this is an instance of Simpson’s Paradox, in which the aggregation of the data into a single data

set of 9000 respondents has in effect reversed the results of the micro level analysis.

Other factors that have a strong influence over Trust in Insurgents at the macro level
include Awareness of Groups and Government Corruption, both in positive direction, which can
be interpreted as an increase in the awareness of certain groups or an increase in government

corruption will lead to an increase in the trust of the insurgency.
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SECTION 5. KEY DRIVER ANALYSIS AND CONCLUSIONS

The objective of this research was to determine what are the significant factors affecting
the population’s level of trust in the insurgency. This chapter brings together the factor analysis
results from Section 3 and the fitted models from Section 4 for each of the six conflict-affected
areas (micro level) and the combined locations (macro level) into some simple graphical decision
aids in an attempt to answer this question. It also highlights our conclusions from this research

and analysis, and finishes with recommendations for further research.

5.1. KEY DRIVER ANALYSIS

Key Driver analysis is the process of evaluating each factor’s effect on Trust in
Insurgency and determining which factor or factors have the strongest relationships with that
level of trust. Using the factor scores from Section 3 and the fitted models from Section 4, we
evaluated each of the independent variable factors individually in order to determine their
relationship with Trust in Insurgency. Using the methodology discussed at the end of the
previous section, we plotted the effects for each factor against the factor median value in a Key
Driver plot. The interpretation of these plots is shown in Figure 27. Quadrant | captures those
factors that have a positive median value and a positive regression coefficient. This indicates a
favorable opinion of that factor and a positive or government-favoring relationship with Trust in
Insurgency. Conversely, quadrant 11 captures those factors that have an unfavorable median
value and an insurgency-favoring relationship with Trust in Insurgency. Quadrants Il and IV are
more difficult to explain, as these quadrants capture mixed relationships. In these quadrants, the
sign of the median response for that factor has the opposite relationship with Trust in
Government. Ideally, if a factor falls in one of these two quadrants, the magnitude of the

coefficient is small indicating that it is not a key driver for Trust in Insurgency.
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Figure 27. Explanation of Key Driver Plot.

5.1.1. Cotabato Key Driver Analysis

Figure 28 clearly shows that Approval of Family Members Joining the Insurgency is the
key driver for estimating the Cotabato population’s level of Trust in Insurgency. Intuitively, this
conclusion makes sense. If a population has a low level of trust in insurgent groups, they
generally do not favor of their family member joining the insurgency. In contrast, the local
population in Cotabato has a very favorable opinion of Approval of Family Members Joining the
Government/Military, but this factor does not have a strong influence in estimating the level of

Trust in Insurgency.

At the strategic level, Government Corruption has a slightly positive median value, but

appears to exhibit an insurgency-favoring relationship with Trust in Insurgency, namely a more
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favorable opinion of Government Corruption pushes the level of public opinion toward Trust in
Insurgency in a less favorable direction. This relationship is counterintuitive and may be an

artifact of the factor analysis. In either case, the effect of Government Corruption is small when
compared to Trust in Insurgency and it is therefore not considered to be a key driver for Trust in
Insurgency in Cotabato. The effect of Confidence in Government Institutions is extremely close

to zero and therefore it is also not considered to be a key driver in Cotabato.
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Figure 28. Key Driver Plot for Cotabato.

5.1.2. Isabela Key Driver Analysis

In Isabela, the key drivers are not as clear. Figure 29 shows that strongest positive
indicator in Isabela is Overall Awareness. This is one of the Unique Factors in Isabela and its
construct really provides no insight as to its relationship with Trust in Insurgency. Similarly,
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Approval of Family Members Joining the Insurgency has the highest median value of all of the
factors, but as discussed in the previous chapter, it exhibits a negative effect on Trust in
Insurgency. Government Corruption and Confidence in Government Institutions both have
positive median values and government-favoring relationships with Trust in Insurgency.
Approval of Family Members Joining the Government has a strong positive median value, but

only has a small favorable relationship with Trust in Insurgency.
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Figure 29. Key Driver Plot for Isabela.

5.1.3. Marawi Key Driver Analysis

As shown in Figure 30, all of the factor coefficients are relatively small indicating there
are no evident key drivers for Trust in Insurgency in Marawi. Similarly to Isabela, the largest

regression coefficient for Marawi is Overall Awareness. Because of the construct of this factor, it
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does not offer much explanatory power for estimating the population’s opinion toward Trust in
Insurgency. As was discussed in Sections 3 and 4, Marawi demonstrates unique characteristics in
both the factor analysis and modeling results. This may be a representation of its population
characteristics, or simply that no element of the SPPPS survey instrument accurately measures
the opinion of the population’s support to insurgent organizations. In either case, the population
has relatively favorable opinions for all of the factors with the exception of Trust in/Performance
of the CAFGU. For the strategic and operational influence factors, Government Corruption has a
slightly insurgent-favoring model coefficient, while Confidence in Government Institutions
shows an equally small government-favoring relationship. At the operational level, Approval of
Family Members Joining the Government/Military has a small positive median value and a small
government-favoring relationship. Despite these relationships, none of the factors has a
regression coefficient large enough to be considered a key driver for Trust in Insurgency.
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Figure 30. Key Driver Plot for Marawi.
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5.1.4. Southern Basilan Key Driver Analysis

Similar to Cotabato, Figure 31 shows that Approval of Family Members Joining the
Insurgency is the key driver for Trust in Insurgency. A strongly positive median value coupled
with the largest regression coefficient show that more than any other factor, Approval of Family
Members Joining the Insurgency is the best estimator for the population’s level of Trust in
Insurgency. The two strategic influence factors, Government Corruption and Confidence in
Government Institutions both have positive median values and weak government-favoring
relationships with Trust in Insurgency. The remaining operational influence factor, Approval of
Family Members Joining the Government/Military has a positive median value, but an almost
zero regression coefficient. Fairness of the Courts has a strong insurgency-favoring effect, but
because of the magnitude of the coefficient, it is not a key driver for estimating Trust in

Insurgency in Southern Basilan.
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5.1.5. Sulu Key Driver Analysis

The Key Driver plot for Sulu, shown in Figure 32, has similar characteristics to the Key
Driver plot for Marawi. Because of the relatively small magnitude of the factor coefficients, none
of the factors are strong indicators one way or the other for Trust in Insurgency. Government
Corruption and Confidence in Government Institutions both have positive median values, but
very small government-favoring regression coefficients. Approval of Family Members Joining
the Government has the highest median value, but only a small government-favoring regression
coefficient. Only one factor, Trust in/Performance of the AFP, had a decently negative
regression coefficient in Sulu, but because of its relatively small coefficient, | didn’t consider any

of them as key drivers for Trust in Insurgency.
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5.1.6. Zamboanga Key Driver Analysis

The Key Driver plot for Zamboanga is ideally what each of six areas should look like.
There is one clear key driving factor for estimating Trust in Insurgency with the rest of the
factors contributing little or no effect. Figure 33 is strongly related to the Key Driver plots in
Cotabato and Southern Basilan in that once again Approval of Family Members Joining the
Insurgency is the dominant factor in estimating the population’s level of Trust in Insurgency. All
of the other factors reside very close to the axis indicating that they have only marginal influence

in estimating Trust in Insurgency.
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5.1.7. Micro Level Summary

In three of the six conflict-affected areas, Approval of Family Members Joining the
Insurgency emerged as the key driver in estimating the local population’s level of Trust in
Insurgency. This intuitive relationship definitely falls within the scope of the MWG and JSOTF-
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P and may offer new insights to the task force on how to focus efforts to continue to improve the
public’s favorable opinions for this factor. Similarly, in four of the models, both Government
Corruption and Confidence in Government Institutions emerged with government-favoring
relationships indicating that as the public’s opinion toward these factors improves, it is highly
likely that the level of Trust in Insurgency will also become more favorable. The median value
for Approval of Family Members Joining the Government/Military across all six conflict-affected
areas remains relatively positive, but this factor does not appear to share a strong relationship

with Trust in Insurgency.

5.1.8. Macro Level Key Driver Analysis

At the macro level, Approval of Family Members Joining the Insurgency emerged as the
key driver in estimating a respondent’s level of trust in the insurgency in five out of the six
CAAs as we can see in Figure 34. Only in Cotabato was this not the case, where Awareness of
Groups was the key driver. Also of note, Government Corruption showed up in the majority of

the conflict affected areas as a secondary key driver of Trust in Insurgency.
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5.2.  CONCLUSIONS

It is clear from the SPPPS data, the factor analysis, and the resulting models that each
conflict affected area has its own unique social, economic, and religious identity. The U.S.
Government, particularly the U.S. Embassy and JSOTF-P, has invested more than 10 years in
supporting and assisting the Philippine Government and its armed forces in combatting the
influence and spread of VEOSs that have antagonized the country for almost a half-century. Even
as the country moves forward with reconciliation with groups formerly identified as threats such
as the MILF an MNLF, there appears to be strong evidence that the population still associates
these groups with the insurgency and as a threat to the peace and stability of their barangays and
neighborhoods. This section presents conclusions and identifies opportunities for further

research.

5.2.1. Survey Instrument Recommendations

Several recommendations have already been conveyed to the Center for Army Analysis
concerning survey instrument changes, survey fielding, and data collection procedures (see
Appendices G and H). We will highlight two recommendations which we believe will have the

maximum effect on the data.

e Survey Length — If response data is going to be consolidated into a factor
analysis, the influence of an individual question diminishes as the number of
questions relating to that factor increases. For example, in all six models, at least
18 of the 19 questions concerning the trust and ability of the AFP to perform its
mission grouped together as a factor. Considering the same results for the GRP
and PNP, almost one third of the survey grouped together into reasonable factors.
With the factors being rescaled in order get a direct comparison in magnitude of
the resulting regression coefficient, more questions grouping together does not
necessarily change its influence in the resulting model. As a result of this, we
recommended reducing the number of questions in these areas and including
additional questions concerning benevolence and the population’s propensity to
trust these organizations and institutions. This effect would be two-fold in that it

would (hopefully) force the underlying factor structure to more closely mirror the
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components of theoretical trust mdoels which would in turn lend credence to
causal relationships among the regressors with the Trust in Insurgency response

variable.

Survey Periodicity — As of April 2013, the four waves of the SPPPS have been
completed, the fifth wave currently being collected in the field, and a sixth wave
has been funded for future work. Based upon my detailed analysis of Waves IlI
and 1V, we recommended that the periodicity of the survey be extended past the

current 90 days.

5.2.2. Future Research / Analysis

There are several opportunities for further analysis of this data and future waves of the

SPPPS. This list is not exhaustive and only incorporates concepts that we did not have the time

or resources to explore further.

By using a continuous scale to recode ordinal survey response data, we assumed
that the distance between each response category was meaningful and measurable,
i.e. that a response of “Very Big” to a question about how much trust an
individual had in an organization was twice as favorable as a response of “Big.”
By forgoing this assumption, the data can be ranked and analyzed separately from
the constraints imposed by normality and homoscedasticity.

The primary mission of JSOTF-P is to operate “by, with and through” the AFP as
discussed in Section 1 to combat the spread of violent extremism in the region and
establish a reputable fighting force capable of dealing with both internal and
international threats. By modeling the significant relationships with Trust
in/Performance of the AFP, the analysis can potentially provide JSOTF-P with
tactical insights into how to better prepare the AFP to deal with these threats.

Incorporating friendly-force significant activity (SIGACT) data into the modeling
process has the benefit of getting closer to establishing causal relationships
between friendly force actions and the subsequent effect of public opinion toward

both the government and the insurgency. Using data from the Consolidated
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Information Data Network Exchange (CIDNE) or similar database will
demonstrate how the levels of Trust in Government or Trust in Insurgency vary in

relation to friendly force level of effort in an area.

An equally important facet of counterinsurgency is determining the significant
factors involved in measuring a population’s trust in the government. The same
factors, modeling, and key driver analysis can be used to model the level of Trust
in/Performance of the GRP or in the case of Cotabato, just Trust in the GRP. If
the recommended survey changes are implemented in later survey waves, it is
possible that the two facets, trust and performance of the GRP, could load onto
different factors, enabling a separate trust model to be analyzed. If the changes are
not implemented, the individual question concerning level of trust in the GRP can

be used a standalone response variable.

On several occasions in this effort, we have noted similarities between the six
conflict affected areas in terms of the factor analysis, modeling results, and key
driver results. We think it would be informative to decision makers at all levels to
see if these similarities are significant when determining the relationships of each

area with respect to trust in insurgency.
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APPENDIX A. R CODE FOR DATA RECODING

library(xlsx)
library(car)

#1. Binary aware/not aware
recodeBinary <- function(x){
recode(X,
"AWARE" = 1;
"Aware" =1,
"Not aware" = 0;
"NOT AWARE" =0;',
as.factor.result=FALSE)

}

#2. Two point question where "No" is preferred (negative)
recodeTwoNeg <- function(x){
recode(X,
"NO" =2;
"YES" =-2;",
as.factor.result=FALSE)
}

#2a. Two point question where "No" is preferred (positive)
recodeTwoPos <- function(x){

recode(X,
"NO" =-2;
"YES" =2;",

as.factor.result=FALSE)
}

#3. Three point question where "Most" is preferred (positive)
recodeThreePos <- function(x){
recode(X,
"BETTER NOW" = 2;
"Better now" = 2;
"Gotten better" = 2;
"NO CHANGE" = 0;
"No change" = 0;
"WORSE NOW" = -2;
"BETTER THAN NOW" = 2;
"Better than now" = 2;
"SAME AS NOW" =0;
"Same as now" = 0;
"Same as then" = 0;
"Stayed the same" = 0;
"WORSE THAN NOW" = -2;
"Worse than now" = -2;
"Worse now" = -2;
"Gotten worse" = -2;
"FOLLOWING PROCESSES GOVERNED BY PHILIPPINE LAWS" = 2;
"FINANCIAL SETTLEMENT" =0;
"THROUGH A MEDIATOR" = 0;
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"FOLLOWING PROCESSES GOVERNED BY RELIGIOUS LAWS/ISLAMIC LAW" = -2;

"THE GOVERNMENT COURTS IN OUR COUNTRY ARE USUALLY FAIR, PUNISHING THE GUILTY
AND FREEING THE INNOCENT" = 2;

"The government courts in our country are usually fair, punishing the guilty and freeing the innocent" = 2;

"THE RELIGIOUS COURTS (I.E SHARIA COURT) IN OUR COUNTRY ARE USUALLY FAIR,
PUNISHING THE GUILTY AND FREEING THE INNOCENT" = 2;

"The religious courts (i.e Sharia Court) in our country are usually fair, punishing the guilty and freeing the
innocent™ = 2;

"NEITHER" =0;

"Neither" = 0;

"THE GOVERNMENT COURTS IN OUR COUNTRY USUALLY FAVOR PEOPLE WITH MONEY AND
CONNECTIONS" = -2;

"The government courts in our country usually favor people with money and connections™ = -2;

"THE RELIGIOUS COURTS (I.E SHARIA COURT) IN OUR COUNTRY USUALLY FAVOR PEOPLE
WITH MONEY AND CONNECTIONS" = -2;

"The religious courts (i.e Sharia Court) in our country usually favor people with money and connections” = -2;

"DONT KNOW" = NA,;

"Dont know" = NA,;

"Refused” = NA;

"REFUSED" = NA; ',

as.factor.result = FALSE)

}

#4. Three point question where "Least" is preferred (negative)
recodeThreeNeg <- function(x){
recode(X,

"GOTTEN WORSE" =-2;
"Gotten worse" = -2;
"STAYED THE SAME" =0;
"Stayed the same" = 0;
"GOTTEN BETTER" = 2;
"Gotten better" = 2;
"DONT KNOW" = NA;
"Dont know" = NA,
"Dont Know" = NA,;
"REFUSED" = NA,;
"Refused" = NA,;
"NOT AWARE" = NA;
"Not Aware" = NA,
"Not aware" = NA,
"WOULD APPROVE" = -2;
"Would approve"” = -2;
"HAVE MIXED FEELINGS" = 0;
"Have mixed feelings" = 0;
"Would disapprove" = 2;
"WOULD DISAPPROVE" = 2;
"Don\'t know" = NA; ',
as.factor.result=FALSE)

}

#5. Four point question where "Most" is preferred (positive)
recodeFourPos <- function(x){

recode(X,
"VERY EASY" = 2;
"Very easy" = 2;
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"FAIRLY EASY" =1,

"Fairly easy" = 1;

"FAIRLY HARD" = -1,

"Fairly hard" = -1,

"VERY HARD" = -2;

"Very hard" = -2;

"DEFINITELY AGREE" = 2;

"Definitely Agree" = 2;

"Definitely agree" = 2;

"SOMEWHAT AGREE" =1,

"Somewhat Agree” = 1;

"Somewhat agree” = 1;

"SOMEWHAT DISAGREE" = -1;

"Somewhat Disagree"” = -1;

"Somewhat disagree” = -1;

"Somewhat disagree " = -1;

"DEFINITELY DISAGREE" = -2;

"Definitely Disagree" = -2;

"Definitely disagree" = -2;

"GREAT DEAL" =2;

"Great deal" = 2;

"FAIR AMOUNT" =1,

"Fair amount” = 1;

"NOT VERY MUCH" =-1,

"Not very much" = -1;

"NONE AT ALL" =-2;

"None at all" = -2;

"VERY SAFE" = 2;

"Very safe" = 2;

"FAIRLY SAFE" =1;

"Fairly safe" = 1;

"NOT VERY SAFE" = -1;

"Not very safe" = -1;

"NOT SAFE AT ALL" =-2;

"Not safe at all" = -2;

"THE AFP IS MAKING THE SECURITY SITUATION A LOT BETTER" = 2;
"The AFP is making the security situation a lot better" = 2;

"THE AFP IS MAKING THE SECURITY SITUATION A LITTLE BETTER" = 1;
"The AFP is making the security situation a little better" = 1;

"THE AFP IS HAVING NO IMPACT ON THE SECURITY SITUATION" = -1;
"The AFP is having no impact on the security situation” = -1,

"THE AFP IS MAKING THE SECURITY SITUATION WORSE" = -2;

"The AFP is making the security situation worse™ = -2;

"THE PHILIPPINE NATIONAL POLICE IS MAKING MY COMMUNITY A LOT SAFER" = 2;
"The Philippine National Police (PNP) are making my community a lot safer" = 2;
"THE PHILIPPINE NATIONAL POLICE IS MAKING MY COMMUNITY A LITTLE SAFER" =1,
"The Philippine National Police (PNP) are making my community a little safer” = 1,
"THE PHILIPPINE NATIONAL POLIVE IS HAVING NO IMPACT ON SAFETY IN MY COMMUNITY"

"The Philippine National Police (PNP) are having no impact on safety in my community" = -1;
"THE PHILIPPINE NATIONAL POLICE IS MAKING MY COMMUNITY LESS SAFE" = -2;
"The Philippine National Police (PNP) are making my community less safe” = -2;

"A LOT SAFER" = 2;

"A lot safer" = 2;

"ALITTLE SAFER" =1,
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"A little safer" = 1;

"NO IMPACT" = -1;
"No impact" = -1;
"LESS SAFE" = -2;
"Less safe" = -2;
"DONT KNOW" = NA;
"Dont know" = NA;
"Dont Know" = NA;
"Don\'t know" = NA;
"Don\'t Know" = NA;
"NOT AWARE" = NA;
"Not Aware" = NA;
"Not aware" = NA;
"Refused" = NA;

"= NA;

"Not present" = NA;
"NOT PRESENT" = NA; ',
as.factor.result=FALSE)

}

#6. Four point question where "Least" is preferred (negative)
recodeFourNeg <- function(x){
recode(X,

"DEFINITELY AGREE" = -2;
"Definitely agree" = -2;
"SOMEWHAT AGREE" = -1;
"Somewhat agree" = -1;
"SOMEWHAT DISAGREE" = 1;
"Somewhat disagree" = 1;
"DEFINITELY DISAGREE" = 2;
"Definitely disagree" = 2;
"= NA;
"DONT KNOW" = NA;
"Dont know" = NA,;
"DONVT KNOW" = NA;
"Don\'t know" = NA;
"Don\'t Know" = NA,
"Refused" = NA,;
"REFUSED" = NA, ',
as.factor.result=FALSE)

}

#7. Five point question where "Most" is preferred (positive)
recodeFivePos <- function(x){
recode(X,
"VERY BIG" = 2;
"Very big" = 2;
"BIG" =1,
"Big" = 1;
"SOMEWHAT BIG / SOMEWHAT SMALL" = 0;
"Somewhat big / somewhat small” = 0;
"MAY BE BIG AND MAY BE SMALL" =0;
"SMALL" =-1;
"Small" = -1;
"VERY SMALL/NONE" = -2;
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"Very small/None" = -2;
"EXCELLENT" =2;

"Excellent" = 2;

"VERY GOOD" =1,

"Very Good" = 1;

"NEITHER GOOD OR POOR" =0;
"Neither Good or Poor" = 0;

"FAIR" = -1,
"Fair" = -1,
"POOR" = -2;
"Poor" = -2;

"EXTREMELY STRONGLY" = 2;
"Extremely Strongly"” = 2;

"VERY STRONGLY" = 1;

"Very Strongly” = 1;

"NEITHER STRONG OR NOT STRONG" =0;
"Neither Strong or Not Strong" = 0;
"Neither strong or not strong” = 0;
"NOT VERY STRONGLY" =-1;
"Not Very Strongly" = -1;

"NOT STRONGLY AT ALL" =-2;
"Not Strongly at All" = -2;

"VERY WELL" = 1;

"Very Well" = 1;

"Neither good or poor" = 0;
"NEITHER WELL OR NOT WELL" =0;
"Neither Well or Not Well" = 0;
"Neither well or not well" = 0;
"NOT VERY WELL" = -1,

"Not Very Well" = -1;

"NOT WELL AT ALL" =-2;

"Not Well at All" = -2;

"VERY EFFECTIVE" = 2;
"EFFECTIVE" = 1,

"MAY BE EFFECTIVE/MAY BE INEFFECTIVE" = 0;
"INEFFECTIVE" = -1;

"VERY INEFFECTIVE" = -2;
"VERY SATISFIED" = 2;
"SATISFIED" = 1,

"SOMEWHAT SATISFIED/SOMEWHAT DISSATISFIED" = 0;
"DISSATISFIED" = -1;

"VERY DISSATISFIED" = -2;
"VERY DISSATISFIED " = -2;
"= NA;

"NOT AWARE" = NA;
"REFUSED" = NA,;

"REFUSE" = NA;

"Refuse" = NA;

"Don\'t know" = NA;

"Don\'t Know" = NA,;

"DONT KNOW" = NA;,
as.factor.result=FALSE)

}

#8. Five point question where "Least" is preferred (negative)
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recodeFiveNeg <- function(x){
recode(X,

"VERY BIG" =-2;
"Very big" = -2;
"BIG" = -1;
"Big" = -1;
"SOMEWHAT BIG / SOMEWHAT SMALL" = 0;
"Somewhat big / somewhat small" = 0;
"MAY BE BIG AND MAY BE SMALL" =0;
"SMALL" = 1;
"Small" = 1;
"VERY SMALL/NONE" = 2;
"Very small/None" = 2;
"GREAT DEAL" = -2;
"Great deal” = -2;
"FAIR AMOUNT" = -1;
"Fair amount" = -1;
"HAVEN\'T HEARD ENOUGH TO SAY" = 0;
"Havent heard enough to say" = 0;
"Haven\'t heard enough to say" = 0;
"NOT VERY MUCH" =1;
"Not very much" = 1;
"NONE AT ALL" =2;
"None at all" = 2;
"= NA;
"REFUSE" = NA;
"Refuse" = NA,;
"REFUSED" = NA;
"Refused" = NA;
"DONT KNOW" = NA;
"Dont Know" = NA,
"Dont know" = NA,;
"Don\'t know" = NA;
"Don\'t Know" = NA,;
"Not Aware" = NA,
"NOT AWARE" = NA; ',
as.factor.result=FALSE)

}

#9. Question 44/62 is scaled 1-10 with 1 being preferred (positive)
recodeTenPos <- function(x){
recode(x,
"1t =2;
"1 Very Clean" = 2;
"1 Very clean" = 2;

"" = 1.5;
"3 =1
"4" = 0.5;
"5" = 0;
"6" = 0;
"' =-0.5;
"g" =-1;
"9" = -1.5;
"10" = -2;

"10_Very Corrupt" = -2;
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"10 Very corrupt” = -2;
"DONT KNOW" = NA;
"Dont know" = NA,;
"Refused" = NA;

"= NA;

"REFUSED" = NA; ',
as.factor.result=FALSE)

}

#10 Location
recodelLoc <- function(x){
recode(X,

""'COTABATO" = "Cotabato";
"ISABELA" = "lIsabela";
"MARAWI" = "Marawi";
"SOUTHERN BASILAN" ="Southern Basilan";
"SULU" ="Sulu";
"ZAMBOANGA" = "Zamboanga"; ',
as.factor.result=TRUE)

}
#11 Gender
recodeGen <- function(x){
recode(X,
"MALE" = "Male";
"FEMALE" = "Female"; ',
as.factor.result=TRUE)
}
#12 Agegroup
recodeAge <- function(x){
recode(X,
"Age 18-19 years old" = "18-19";
"Age 20-24 years old" = "20-24";
"Age 25-29 years old" = "25-29";
"Age 30-34 years old" = "30-34";
"Age 35-39 years old" = "35-39";
"Age 40-44 years old" = "40-44";
"Age 45-49 years old" = "45-49";
"Age 50-54 years old" = "50-54";
"Age 55-59 years old" = "55-59";
"Age 60-64 years old" = "60-64";
"Age 65 & up years old" = "Over 64";
"65 YEARS & UP" ="Over 64"
"65 years & up" = "Over 64"; ',
as.factor.result=TRUE)
}
#13 Religion
recodeRel <- function(x){
recode(x,

"ISLAM" = "lIslam";

"ROMAN CATHOLIC" = "Roman Catholic";
"AGLIPAYAN" = "Other";

"Aglipayan" = "Other";

79



"ALIANCE" = "Other";

"Aliance™ = "Other";

"ALLIANCE BAPTIST CHURCH" = "Other";
"Alliance Baptist Church" = "Other";
"BIBLE BAPTIST" = "Other";

"Bible Baptist" = "Other";

"Baptist" = "Other";

"BORN AGAIN" = "Other";

"Born Again" = "Other";

"BUDDHIST" = "Other";

"Buddhist" = "Other";

"Church of Christ" = "Other";

"Church of Jesus Christ" = "Other";
"CHURCH OF GOD" = "Other";
"Christian™ = "Other";

"CHRISTIAN MISSIONARY ALLIANCE CHURCH (AMACOP)" = "Other";
"EPISCOPAL" = "Other";

"Episcopal™ = "Other";
"EVANGELICAL" = "Other";
"Evangelical" = "Other";

"IGLESIA NI CRISTO" = "Other";
"lglesia ni Cristo" = "Other";
"INDEPENDENT BAPTIST CHURCH" = "Other";
"Is" ="Other";

"JEHOVAHS WITNESS" = "Other";
"Jehovahs Witness" = "Other";
"Jehovah\'s Witness" = "Other";

"JIL Christian Fellowship" = "Other";
"KRISTOHANON" = "Other";

"Later Day Saints" = "Other";
"METHODIST" = "Other";

"Methodist" = "Other";

"Mormones" = "Other";

"None" ="Other";

"ORTHODOX CATHOLIC" ="Other";
"Pagan" = "Other";

"PENTECOSTAL" = "Other";
"Pentecostal" = "Other";
"PROTESTANT" = "Other";
"Protestant” = "Other";

"Religion Alliance Christian” = "Other";
"Seventh Day Adventist" = "Other";
"THE WAY OF SALVATION CHURCH" = "Other";
"REFUSED" = "Other";

" ="Other"; ',

as.factor.result = TRUE)

}

#14 Class
recodeClass <- function(x) {
recode(X,
"EXCLUSIVE" = "ABC";
"Exclusive" = "ABC";
"NON-EXCLUSIVE" ="ABC";
"Non-exclusive" = "ABC";
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"Cl"="ABC";
"C2" ="ABC";
"D1 (own lot)" = "D1";
"D1 (OWN LOT)" ="D1";
"D2 (not own lot)" = "D2";
"D2 (NOT OWN LOT)" = "D2";
S =
as.factor.result = TRUE)
}

## Add in the Wave variable

Wave2 <- data.frame(rep(2,nrow(wave2)))
names(Wave2) <- c("WAVE")
Wave3 <- data.frame(rep(3,nrow(wave3)))
names(Wave3) <- c("WAVE")
Wave4 <- data.frame(rep(4,nrow(wave4)))
names(Wave4) <- ¢("WAVE")

w2data <- chind(w2data,Wave2)
w3data <- chind(w3data,Wave3)
wédata <- chind(w4data,Wave4)

w2data$WAVE <- as.factor(w2data$WAVE)
w3data$WAVE <- as.factor(w3data$WAVE)
wédata3WAVE <- as.factor(w4data$WAVE)

## Getridof " " "with"'"

w3data$Q88B <- gsub(*’",""",w3data$Q88B)
wA4data$Q66 <- gsub(*"’","",widata$Q66)

wA4data$Q68.NPA <- gsub("","" w4data$Q68.NPA)
wA4data$Q68.MILF <- gsub("’","" w4data$Q68.MILF)
w4data$Q68.BIFF <- gsub(""","" w4data$Q68.BIFF)
w4data$Q68.ASG <- gsub("","" ,w4data$Q68.ASG)
w4data$Q68.ALQAIDA <- gsub("’","" ,w4data$Q68.ALQAIDA)
w4data$Q68.J1 <- gsub("™",""", w4data$Q68.JI)
w4data$Q68.MNLF <- gsub("™","" ,w4data$Q68.MNLF)

w4data$Q77.NPA <- gsub("™","" wadata$Q77.NPA)
w4data$Q77.MILF <- gsub("™" "™ w4data$Q77.MILF)
w4data$Q77.BIFF <- gsub("™","" wadata$Q77.BIFF)
w4data$Q77.ASG <- gsub("’","" wadata$Q77.ASG)
w4data$Q77.ALQAIDA <- gsub("™","" w4data$Q77.ALQAIDA)
w4data$Q77.J1 <- gsub("™",""",w4data$Q77.JI)
w4data$Q77.MNLF <- gsub(""","" w4data$Q77.MNLF)

w4data$Q80.CAFGU <- gsub(""","" ,w4data$Q80.CAFGU)
w4data$Q80.CVO <- gsub(""","" wA4data$Q80.CVO)

w4data$Q82 <- gsub(*™",""" ,w4data$Q82)

## Recode wave 2 questions
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w2data$Q1 <- as.numeric(recodeThreePos(w2data$Q1))

w2data$Q2 <- as.numeric(recodeThreePos(w2data$Q2))

#w2data$Q6.A <- as.numeric(recodeBinary(w2data$Q6.A)) # Abu Sayyaf
w2data$Q6.B <- as.numeric(recodeBinary(w2data$Q6.B)) # Al Qaida

#w2data$Q6.C <- as.numeric(recodeBinary(w2data$Q6.C)) # AFP

w2data$Q6.D <- as.numeric(recodeBinary(w2data$Q6.D)) # AusAID

w2data$Q6.E <- as.numeric(recodeBinary(w2data$Q6.E)) # BIFF

#w2data$Q6.F <- as.numeric(recodeBinary(w2data$Q6.F)) # CAFGU

#w2data$Q6.G <- as.numeric(recodeBinary(w2data$Q6.G)) # Govt of the Philippines
w2data$Q6.H <- as.numeric(recodeBinary(w2data$Q6.H)) # JICA

w2data$Q6.1 <- as.numeric(recodeBinary(w2data$Q®6.1)) # Jemaah Islamiya
#w2data$Q6.J <- as.numeric(recodeBinary(w2data$Q6.J)) # MILF

#w2data$Q6.K <- as.numeric(recodeBinary(w2data$Q6.K)) # MNLF

#w2data$Q6.L <- as.numeric(recodeBinary(w2data$Q6.L)) # New People's Army (NPA)
#w2data$Q6.M <- as.numeric(recodeBinary(w2data$Q6.M)) # Philippine Air Force
#w2data$Q6.N <- as.numeric(recodeBinary(w2data$Q6.N)) # Philippine Marines
#w2data$Q6.0 <- as.numeric(recodeBinary(w2data$Q6.0)) # PNP

#w2data$Q6.P <- as.numeric(recodeBinary(w2data$Q6.P)) # PNP - Special Action Force
w2data$Q6.Q <- as.numeric(recodeBinary(w2data$Q6.Q)) # USAID

w2data$Q6.R <- as.numeric(recodeBinary(w2data$Q6.R)) # U.S. Govt/U.S. Forces
w2data$Q7.A <- as.numeric(recodeFiveNeg(w2data$Q7.A)) # Abu Sayyaf
w2data$Q7.B <- as.numeric(recodeFiveNeg(w2data$Q7.B)) # Al Qaida

w2data$Q7.C <- as.numeric(recodeFivePos(w2data$Q7.C)) # AFP

w2data$Q7.D <- as.numeric(recodeFivePos(w2data$Q7.D)) # AusAID

w2data$Q7.E <- as.numeric(recodeFiveNeg(w2data$Q7.E)) # BIFF

w2data$Q7.F <- as.numeric(recodeFivePos(w2data$Q7.F)) # CAFGU

w2data$Q7.G <- as.numeric(recodeFivePos(w2data$Q7.G)) # Govt of the Philippines
w2data$Q7.H <- as.numeric(recodeFivePos(w2data$Q7.H)) # JICA

w2data$Q7.l <- as.numeric(recodeFiveNeg(w2data$Q7.1)) # Jemaah Islamiya
w2data$Q7.J <- as.numeric(recodeFiveNeg(w2data$Q7.J)) # MILF

w2data$Q7.K <- as.numeric(recodeFiveNeg(w2data$Q7.K)) # MNLF

w2data$Q7.L <- as.numeric(recodeFiveNeg(w2data$Q7.L)) # New People's Army (NPA)
w2data$Q7.M <- as.numeric(recodeFivePos(w2data$Q7.M)) # Philippine Air Force
w2data$Q7.N <- as.numeric(recodeFivePos(w2data$Q7.N)) # Philippine Marines
w2data$Q7.0 <- as.numeric(recodeFivePos(w2data$Q7.0)) # PNP

w2data$Q7.P <- as.numeric(recodeFivePos(w2data$Q7.P)) # PNP - Special Action Force
w2data$Q7.Q <- as.numeric(recodeFivePos(w2data$Q7.Q)) # USAID

w2data$Q7.R <- as.numeric(recodeFivePos(w2data$Q7.R)) # U.S. Govt/U.S. Forces
w2data$Q14.GRP <- as.numeric(recodeFivePos(w2data$Q14.GRP)) # GRP
w2data$Q14.AFP <- as.numeric(recodeFivePos(w2data$Q14.AFP)) # AFP
w2data$Q14.PNP <- as.numeric(recodeFivePos(w2data$Q14.PNP)) # PNP
w2data$Q14.CAFGU <- as.numeric(recodeFivePos(w2data$Q14.CAFGU)) # CAFGU
w2data$Q15.GRP <- as.numeric(recodeFivePos(w2data$Q15.GRP)) # GRP
w2data$Q15.AFP <- as.numeric(recodeFivePos(w2data$Q15.AFP)) # AFP
w2data$Q15.PNP <- as.numeric(recodeFivePos(w2data$Q15.PNP)) # PNP
w2data$Q15.CAFGU <- as.numeric(recodeFivePos(w2data$Q15.CAFGU)) # CAFGU
w2data$Q16.GRP <- as.numeric(recodeFivePos(w2data$Q16.GRP)) # GRP
w2data$Q16.AFP <- as.numeric(recodeFivePos(w2data$Q16.AFP)) # AFP
w2data$Q16.PNP <- as.numeric(recodeFivePos(w2data$Q16.PNP)) # PNP
w2data$Q16.CAFGU <- as.numeric(recodeFivePos(w2data$Q16.CAFGU)) # CAFGU
w2data$Q17.A <- as.numeric(recodeFivePos(w2data$Q17.A)) # Education Services
w2data$Q17.B <- as.numeric(recodeFivePos(w2data$Q17.B)) # Health/Medical Services
w2data$Q17.C <- as.numeric(recodeFivePos(w2data$Q17.C)) # Livelihood Services
w2data$Q17.D <- as.numeric(recodeFivePos(w2data$Q17.D)) # Water Services
w2data$Q17.E <- as.numeric(recodeFivePos(w2data$Q17.E)) # Electricity Services
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w2data$Q17.F <- as.numeric(recodeFivePos(w2data$Q17.F)) # Transportation Services
w2data$Q17.G <- as.numeric(recodeFivePos(w2data$Q17.G)) # Security Services
w2data$Q27 <- as.numeric(recodeFourPos(w2data$Q27))

w2data$Q28.A <- as.numeric(recodeFourPos(w2data$Q28.A))

w2data$Q28.B <- as.numeric(recodeFourPos(w2data$Q28.B))

w2data$Q28.C <- as.numeric(recodeFourPos(w2data$Q28.C))

w2data$Q39.A <- as.numeric(recodeFourPos(w2data$Q39.A)) # President and his Cabinet
w2data$Q39.B <- as.numeric(recodeFourPos(w2data$Q39.B)) # Senate

w2data$Q39.C <- as.numeric(recodeFourPos(w2data$Q39.C)) # Congress

w2data$Q39.D <- as.numeric(recodeFourPos(w2data$Q39.D)) # Legal System/Courts
w2data$Q39.E <- as.numeric(recodeFourPos(w2data$Q39.E)) # Provincial Government
w2data$Q39.F <- as.numeric(recodeFourPos(w2data$Q39.F)) # City/Town Government
w2data$Q39.G <- as.numeric(recodeFourPos(w2data$Q39.G)) # Barangay
w2data$Q40.A <- as.numeric(recodeFourPos(w2data$Q40.A)) # GRP

w2data$Q40.B <- as.numeric(recodeFourPos(w2data$Q40.B)) # AFP

w2data$Q40.C <- as.numeric(recodeFourPos(w2data$Q40.C)) # PNP

w2data$Q43 <- as.numeric(recodeThreeNeg(w2data$Q43))

w2data$Q44.A <- as.numeric(recodeTenPos(w2data$Q44.A)) # National Government
w2data$Q44.B <- as.numeric(recodeTenPos(w2data$Q44.B)) # Provincial Government
w2data$Q44.C <- as.numeric(recodeTenPos(w2data$Q44.C)) # City/Town Government
w2data$Q44.D <- as.numeric(recodeTenPos(w2data$Q44.D)) # Courts

w2data$Q44.E <- as.numeric(recodeTenPos(w2data$Q44.E)) # President

w2data$Q44.F <- as.numeric(recodeTenPos(w2data$Q44.F)) # President's Family
w2data$Q44