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Abstract  

Do individuals update their opinions when faced with new information? More 

specifically, does media coverage affect factual beliefs on foreign policy issues? These questions 

are directly related to theories of information processing, like Bayesian updating or motivated 

reasoning, which I plan to address in two empirical studies. First, using cross-sectional survey 

data from 2003 and 2004 Gallup polls, I conduct an over time study of public opinion on Iraq’s 

Weapons of Mass Destruction (WMD) program. Next, I use a technique known as within-

survey/within-subjects counterfactual comparisons (Barabas and Jerit 2009) on the same dataset 

to study the effects of media coverage on the public’s perceptions about many different aspects 

of the Iraqi WMD program (everything from nuclear devices, to chemical and biological 

weapons, and potential links to al Qaeda).  All of these analyses are possible thanks to a unique 

set of questions that capture opinions, the certainty with which individuals hold their belief, and 

a collection of media data surrounding the survey. Overall, the results suggest that individuals 

tend to revise their beliefs in a manner consistent with the Bayesian theoretical perspective.  



 
THE FLORIDA STATE UNIVERSITY 

COLLEGE OF SOCIAL SCIENCE AND PUBLIC POLICY 

 

THE MEDIA, BELIEF UPDATING, AND IRAQ’S MISSING WEAPONS OF MASS 

DESTRUCTION (WMD) PROGRAM 

By 

SAMANTHA SANFILIPPO 

 

 

 A Thesis submitted to the  

Department of Political Science 

in partial fulfillment of the requirements for graduation with  

Honors in the Major  

 

 

 

Degree Awarded:  

Spring Semester, 2011 



 

 

The members of the Defense Committee approve the thesis of Samantha Sanfilippo 

defended on April 15, 2011. 

 

 

______________________________  

 Dr. Jason Barabas 

 Thesis Director 

 

 

______________________________  

 Dr. Jennifer Jerit  

 Committee Member 

 

 

______________________________  

 Dr. Deana Rohlinger  

 Outside Committee Member 

 

 

______________________________  

      Dr. Mark Souva 

Committee Member 

 

  



1 

 

Introduction  

Problems can arise in a society if people do not update their views when they encounter 

new information.  Particularly in the United States, our democratic system relies on an 

individual’s ability to voice their opinion through voting, referenda, and political participation, 

all of which are expected to have an impact on public policy. If we believe that individuals are 

not continually refining their beliefs based upon new information, it would challenge the notion 

that the public’s voice is informed and, ultimately,  may lead some officials to ignore public 

input (e.g., Page and Shapiro 1992; Jacobs and Shapiro 2000). Within the field of public opinion 

two lines of reasoning dominate the discussion of how individuals update their opinions:1) 

Bayesian updating, and 2) motivated reasoning (i.e. biased reasoning). Bayesian proponents turn 

to the work of Gerber and Green (1998,1999) as justification that individuals revise prior 

opinions when faced with new information, thus producing a posterior opinion combining old 

and new information equally (also see Barabas 2004; Bartels 1993). On the other hand,  

motivated reasoning literature in political science rest on the work of Lodge and Taber (2006) 

and Redlawsk (2002) among others (e.g., Kunda 1990; Fischle 2000),  and finds that  individuals 

only have a limited ability to integrate new information in an unbiased fashion. Given the 

scholarly debate, this paper attempts to test the Bayesian understanding of opinion formation, by 

examining the degree to which individuals update their beliefs regarding Iraq’s alleged WMD 

program.  

One of the overall strengths of utilizing the Bayesian theory to explain when an 

individual will modify their beliefs is that the model accounts for the impact of varying message 

certainty. Accordingly, I am interested in how the changing media message content, particularly 

the certainty associated with the facts in the media coverage, affects beliefs about Iraq’s WMD 
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program. Although the media were  first thought to only create minimal attitudinal effects 

(Klapper 1960; Berelson, Lazarsfeld, and McPhee 1954), today media sources are the major 

distributor of political information for citizens (e.g., Bennett 2001; Graber 2001; Leighley 2004). 

However, researchers are not always able to discern the effects of the media because of faulty 

measurement techniques, including a reliance on self-reported media data (Bartels 1993; Price 

and Zaller 1992; Prior 2009). Prior (2009) has shown in detail that self-reported media data, 

especially related to overall exposure measures and source selection, are  prone to over-reporting 

and bias problems. This project seeks to avoid measurement error by utilizing content analysis 

counts instead of self-reports about media usage. Also, this study strives to simulate how 

individuals interact with the media on a daily basis, instead of relying on a forced media 

exposure variable that occurs in a lab setting (Barabas and Jerit 2009, 2010).  

Finally, this study is unique because it incorporates intra-individual comparisons to study  

belief updating (i.e., I compare the responses of individuals on multiple questions concerning the 

same topic in much the same fashion as Barabas and Jerit 2009 do). Furthermore, when studying 

foreign policy, individuals face situations in which there is no clear cut right or wrong answer on 

the topic at any given time. Foreign policy issues offer an interesting area in which to study 

belief updating because most people have no first-hand access to information; hence, individuals 

are particularly reliant on the media messages for information. Media messages convey 

information about the state of the world, which individuals then use to create their opinions. 

Thus, media message content has significant and lasting implications on foreign policy issues, 

which needs to be understood in greater detail.  
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Existing Literature 

 This study relies on numerous strains of existing literature to strengthen the theoretical 

assumptions of the proposed hypotheses. The hypotheses are primarily derived from predictions 

generated by a Bayesian updating model, so a review of past relevant work explaining the theory 

is discussed below. As a comparison point to the unbiased updating Bayesian argument, this 

study also seeks to test expectations generated from the motivated reasoning theory. To 

understand the predictions of this theory, past important motivated reasoning works are also 

discussed in detail below. Finally, since media messages are considered a crucial component of 

this study, a review of past works which try to utilize a measure for message content is also 

provided.  

Literature Review of Past Bayesian Updating Research  

The theory of Bayesian updating comes from the work of 18
th

 Century philosopher Rev. 

Thomas Bayes and offers an overall prediction of how individuals include new information into 

their existing beliefs. This theory suggests that individuals are able to incorporate new 

information in an unbiased fashion, thus creating a posterior opinion that is a weighted 

combination of old and new messages based upon their precision (or certainty). In recent 

political science research, Gerber and Green (1999) have used the Bayesian updating model to 

study presidential approval across a twenty year time span. Their study found that irrespective of 

political party identification, the aggregate approval trend lines run parallel with one another, 

suggesting that individuals are modifying their opinions over time in response to new 

information.  Furthermore, Page and Shapiro (1992) have shown that the American public tends 
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to update their beliefs, regardless of partisanship, for policy issues as well (also see Barabas 2004 

or Bartels 1993 for more evidence on belief updating).  

Finally, in regards to updating theory, Bullock’s (2009) piece offers an interesting 

discussion of some of the misconceptions surrounding predictions generated by the Bayesian 

model. He states that, “A common claim is that Bayesians must agree more as they learn and that 

the failure of partisans to do the same is evidence of bias in their responses to new information” 

(1109) (sentiment stated in Gaines 2007). However, Bullock concludes that this convergence is 

not an underlying assumption of the Bayesian model. This is an important distinction, 

particularly for this study, because the Iraq weapons of mass destruction issue was highly 

partisan in nature. Thus, the simple fact that partisan individuals do not converge to the same 

opinion point overall is not justification that biased learning is occurring. Bullock (2009, 1109) 

states, “Learning need not create total agreement among Bayesians”, primarily because 

individuals might begin at different starting levels of consensus or disagreement (prior opinions) 

on the issue.  

Literature Review of Past Motivated Reasoning Research 

Next, past psychology studies show that individuals readily accept evidence consistent 

with their preferences and resist evidence which goes against their beliefs (Lord, Ross, Lepper 

1979; Kunda 1990), supporting a motivated reasoning or biased learning argument. Building off 

of earlier fundamental works (Kunda 1990), Lodge and Taber (2006) conducted an experimental 

study searching for motivated reasoning trends, which they measured by a confirming bias, a 

disconfirming bias, and partisan attitude polarization across individuals. Using various 

manipulations in their experiment the authors find support for all three of their hypotheses and 
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finally conclude that “especially among those with the strongest priors and highest levels of 

political sophistication,” motivated reasoning was occurring (755). In 2002, Redlawsk’s 

experimental study found that individuals take much longer to process information that is 

incongruent with their original opinions, thus he concluded that individuals were taking part in 

biased learning patterns. Even though Redlawsk did not directly study how individuals update 

beliefs, if people are biased in selecting which information to view as creditable then this will 

have implications on their perceptions. 

Literature Review of Past Media Usage Measurement Techniques  

Besides having an understanding of the Bayesian updating and motivated reasoning 

theories, it is also critical for this study to have a strong internally and externally valid design to 

study the effects of media content. However, past projects that have attempted to study the causal 

effects of media exposure are fraught with problems. Most observational research studying the 

media simply rely on proxy questions to identify exposure instead of acquiring actual media 

content data. Thus, the self-reported media exposure measures in observational studies are 

typically biased due to social desirability problems (Prior 2009).  Also, as Barabas and Jerit 

(2009) state, because most of these studies use cross-sectional survey data, “omitted variable bias 

becomes a concern” (74). When studying the media, omitted variable bias is particularly 

troublesome because of the potential for an endogenous relationship to exist between an 

individual’s media usage and overall knowledge level. This knowledge level might be correlated 

with factors not included in the model (ie. occupation requirement or general level of “interest in 

politics”) (Barabas and Jerit 2009, 74). Since these factors are not accounted for in the model 

depicting the impact of media usage on an individual’s belief updating, scholars who study the  
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media have generally found mixed results—i.e., positive, negative, and even null findings--when 

it comes to the effects of media exposure (Barabas and Jerit 2009).   

Likewise, lab experiments that attempt to study the media encounter a different set of 

methodological problems. Experimental settings allow researchers the hope of establishing 

causality (i.e., they have  a high degree of internal validity); however, experiments often fall 

short when it comes to  simulating how individuals interact with the media on a day-to-day basis. 

In other words, experimental studies can help reveal causality, but the findings often lack 

external validity in the sense that it is hard to know if the processes uncovered in the lab would 

look the same in the real world (see Barabas and Jerit 2009 or Barabas and Jerit 2010 for more). 

This study utilizes a diverse sample of media message content surrounding the survey, thus it 

strives to limit the impact of flaws in the past research due to a reliance on self-reported media 

use measures or the limitations inherent in many experimental studies.  

Theoretical Predictions from the Bayesian and Motivated Reasoning Models 

 With an understanding of the Bayesian and motivated reasoning arguments, I can use 

these theories to make predictions about an individual’s willingness to update their beliefs 

regarding the Iraqi foreign policy issue (i.e., my hypotheses).  In many instances, the Bayesian 

and motivated reasoning theories would predict different sets of outcomes about an individual’s 

ability to integrate new information presented by the media. A Bayesian model would suggest 

that any message would play a role in impacting belief updating (conditional on receiving a new 

message rather than one including information someone already believed), while a motivated 

reasoning argument would predict that individuals would resist non-preferred beliefs. Also, both 

models would offer different potential outcomes regarding the impact that messages will have on 
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individuals after they receive them from the media. A Bayesian model would suggest that there 

would be no subgroup differences (i.e., once the message is received all individuals are impacted 

the same by the message), while motivated reasoning would assume that partisan individuals 

would react differently as messages change in favor or against their political party’s stance. 

Finally, Bayesian updating and motivated reasoning would offer different predictions about the 

potential impacts that specific media sources (who delivers the message) can have on 

individuals. A Bayesian model would predict that media source difference would not influence 

the effect a message has on individuals; however, a motivated reasoning argument would predict 

that a given source might play a large role in influencing an individual’s updating.  

Hypotheses 

For the purpose of conducting this study, two hypotheses, stemming from the Bayesian 

updating model, are advanced. Together they predict that as the media’s message content 

changes beliefs held by the public will be impacted in predictable ways.   

H1- If the media presents messages that suggest that one state of the world exists, then 

individuals will revise their beliefs towards that proposed state of the world. 

This hypothesis may sound straightforward, but recall that predictions generated by 

motivated reasoning would suggest the opposite. The motivated reasoning argument would 

suggest that in some cases individuals might have a hard time believing media messages that run 

contrary to their views. However, the Bayesian perspective predicts that media messages and 

prior views combine to produce a new set of beliefs; thus, revised beliefs are a weighted average 

of the prior opinions, the new information, and the certainty of each (e.g., Barabas 2004; Leamer 

1978). All of this gives rise to a second, more specific hypothesis: 
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H2- When given new media messages, individuals from all partisan subgroups will update their 

beliefs in the same direction. 

The Bayesian model predicts attitudinal movement for all individuals based upon new 

messages, while still recognizing that some individuals start in different places (strong partisan 

stances) and thus may not ultimately converge to the same exact point (see Bullock 2009). 

However, assuming messages of equal clarity, then all individuals regardless of their partisan 

prior preferences should move in relation to the new information according to the Bayesian 

perspective. In contrast, the motivated reasoning theorists predict that partisans who oppose a 

message because it is inconsistent with their priors will resist it (e.g., Democrats do not want to 

learn anti-Democratic facts and Republicans do not want to learn anti-Republican facts; see Jerit 

and Barabas 2011 for more). 

Data  

 This study relies primarily on two different types of data: 1) polling data from surveys 

taken over a year period by the Gallup Organization, and 2) media stories and their related 

certainty measures collected from the same time period. Both data sources are discussed in detail 

below. 

Opinion Data 

 First, using the iPoll database at the Roper Center for Public Opinion Research, I located 

four nationally representative Gallup Organization surveys of the American public, each of 

which measured the certainty of opinions regarding Iraq’s WMD Program. These surveys are 

helpful because the question wording was asked identically from January 2003 to January 2004. 

An example of the question format is shown below:  
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Which of the following statements best describes your view of whether... Iraq has 

facilities to create weapons of mass destruction? 

Participants could select from the following answer choices:   

1 You are certain that this is true, 

2 You think it is likely that this is true, but you are not certain, (or) 

3 You think it is unlikely that this is true, but you are not certain, (or) 

4 You are certain that this is NOT true, 

(Source: Roper/IPOLL, USAIPOCNUS2003-08, Gallup, January 31- February 2, 2003) 

Don't know and refusal answers were also recorded but not formally offered as response 

options. Following this question, respondents were asked a similar question about other aspects 

of the Iraq conflict:   "Iraq has biological or chemical weapons?" or "Iraq has nuclear 

weapons?," or " Iraq has ties to Osama bin Laden’s terrorist organization known as al Qaeda?" 

The same four answer choices were offered to respondents after each of these questions. To 

make interpretation easier, I recoded answers onto a 0 to 1 scale of beliefs regarding Iraq’s 

WMD program (or nuclear weapons, bio/chemical weapons, or ties to Al Qaeda), in which 0 

signals the least certain belief that Iraq had WMDs and 1 signals the most certain perception that 

Iraq had WMDs (or nuclear weapons, bio/chemical, or links to Al Qaeda).
 1

 Overall, this 

question design helps facilitate an over-time level and within-survey/within-subject (WS/WS) 

comparisons (Barabas and Jerit 2009), both of which can be used to test the predictions 

generated from the Bayesian updating model.
2
   

                                                           
1
 Don’t Know and Refused answers were recoded into the middle of the scale. The entire scale was 1=Certain Have 

WMD’s, .75=Likely have WMD’s, .5=Neutral, .25= Likely No WMD’s, 0= Certain No WMD’s. 
2
 I will explain the WS/WS technique in more detail later in the second study. 
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Media Coverage Data  

In this study, media content is the primary independent variable. There is no doubt that 

collecting all media coverage in the weeks leading up to the given survey questions and their 

certainty levels would be the best indicator of the effect that the media had on the knowledge of 

Iraq’s WMD capabilities; however, because of the sheer magnitude of articles published during 

this time, this process is simply not feasible. Instead, for this study I selected four media sources, 

which can be viewed as a diverse sample of the media coverage in the weeks leading up to each 

surveys. The four sources selected included CBS, Associated Press, FOX, and USA Today, all of 

which published hundreds of articles during the given time period.   

In particular, the CBS and FOX coverage was extensive, and includes the majority of 

their popular daily programs like “Morning News” on CBS and “Hannity and Colmes” on FOX. 

Furthermore, I selected the Associated Press and USA Today because the former functions as the 

major “wire” or distributor of news for a wide variety of local and national newspapers, and the 

later is one of the most daily-read newspapers in the United States. This study includes all media 

stories with the words “Iraq” and “weapons” or “al Qaeda/Qaida” from the LexisNexis database 

starting two weeks prior to each survey dates, yielding over 1,500 relevant statements across the 

four sources.
3
 After analyzing the statements, I implemented two recoding strategies. First, I 

coded the total number of statements (for magnitude of news coverage) on each issue of the Iraq 

WMD question (biochemical, nuclear, WMD, and Qaeda). In addition to the overall count, I 

scored each article on a five point scale to capture the degree of certainty that accompanied each 

individual story across the various categories. 

                                                                                                                                                                                           

 
3
 All statements found within the articles, referring to “Iraq”, “weapons”, and or “al Qaeda/Qaida”, were considered 

relevant for the purposes of this study. Coders were instructed to read the statements and then place the message’s 
overall context on the 5 point certainty scale.  
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An example of the five point certainty scale is shown below in Figure 1: 

 

Table 1, below, shows an aggregate level overview of the counts of media statements 

collected during various survey periods and the certainty of the media’s content. 
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Table 1: Column M.M standing for the media’s message mean certainty ranging from a score of 0 

(content states “no” with certainty) and 1 (content states “yes” with certainty).Also the total number of 

statements is provided for each individual survey period per topic.  

Thus Table 1 shows that for the WMD topic, 207 statements were located starting two 

weeks prior to the January 2003 survey with an aggregate message certainty of .67 (which means 

the story’s content suggested Iraq likely had weapons of mass destruction). During the same time 

period, only 36 statements were made regarding the biochemical issue. However, this issue was 

presented with the highest content certainty (.85), suggesting that Iraq did have biochemical 

weapons at the time. Also, two weeks prior to the January 2003 survey the al Qaeda issue was 

also covered with a relatively high certainty (.77), suggesting that Iraq likely had ties to the 

terrorist organization. Finally, the nuclear issue received the least amount of coverage and lower 

levels of content certainty, a trend that can be seen across all four survey periods. Overall Table 

1 offers an aggregate view of the media data and shows that it varies across the four surveys and 

also across the given sub-topics (WMD, biochemical, nuclear, and al Qaeda).  

Methodology  

  For this project the overall research design consists of two sub-studies testing the media’s 

influence on the Bayesian updating hypothesis advanced: 1) a cross-sectional analysis of the 

Table 1: Difference in Media Statements Certainty 

Survey WMD Biochemical Nuclear al Qaeda 

 

M.M M.M M.M M.M 

Jan-03 
0.67 

(n=207) 
0.85 

(n=36) 
0.59 

(n=11) 
0.77 

(n=59) 

Feb-03 
0.70 

(n=394) 
0.81 

(n=136) 
0.55 

(n=20) 
0.65 

(n=72) 

Jun-03 
0.66 

(n=196) 
0.70 

(n=33) 
0.25 

(n=7) 
0.30 

(n=11) 

Jan-04 

0.15 

(n=236) 

0.43 

(n=8) 

0.50 

(n=3) 

0.70 

(n=10) 
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WMD Program question, and 2) a within-survey/within-subjects technique using a differential 

dependent variable measuring changes between a “treatment” issue (high media coverage) and a  

“control” issue (low media coverage). Below, the methodology of both studies is explained in 

detail, with a particular emphasis on the within-survey/within-subject (WS/WS) comparisons 

because the technique is not as well known.  

Study 1- Cross-Sectional Analysis Methodology 

Study 1 relies on an over time analysis of the WMD question regarding the Iraqi weapons 

program. Using the same 0 to 1 dependent scale, where 0 means Iraq definitely did not have 

WMD’s and 1 means Iraq definitely did have a WMD program, this cross-sectional analysis 

show which direction, if any, Americans update their beliefs over the given time period. Also in 

Study 1, I split the overall media message counts and certainty measure up and create individual 

variables calculating the message certainty for each source specifically (thus I created CBS 

message certainty, FOX message certainty, AP message certainty, and USA Today message 

certainty). By splitting up the message certainty for each media outlet, I can gain a better 

perspective of the impact that each separate source had on an individual’s willingness to update 

beliefs regarding the Iraqi weapons program across time.  

Study 2: Within-Survey/Within-Subject (WS/WS) Technique Methodology  

Study 2 relies on a technique known as within-survey/within-subject (WS/WS) 

counterfactual comparisons, which allow researchers to create conditions very close to what 

transpires in an actual experiment. In particular, this technique combines the ability to make 

causal inferences with descriptively national samples and was developed in Barabas and Jerit’s 

(2009) article titled, “Estimating the Causal Effects of Media Coverage on Policy-Specific 
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Knowledge.” The most important facet of this kind of comparison is that “we have multiple 

observations for the same respondent at a single moment in time (i.e., within the same survey)” 

(Barabas and Jerit 2009, 77). In particular, an individual’s answer to a particular question with no 

media coverage (or lower levels of media coverage) can be used as a proxy for their prior and to 

determine how increasing levels of media coverage change an individual’s beliefs on a different 

item in the survey (Barabas and Jerit 2009,  77).  

To conduct the WS/WS analysis, Study 2 relies on a differential dependent variable 

between a hypothetical “treatment issue” (high media coverage) and “control issue” (low media 

coverage). As an example, one comparison pair, used in this study, takes the difference between 

an individual’s answer to the WMD question (proposed treatment issue due to high level of 

media coverage) and the same individual’s answer to the nuclear question (control issue due to 

low levels of media coverage). This pairing technique yields twenty-four unique comparisons, 

across the four surveys, which are then appended together to create an overall measure of belief 

updating ranging from -1 to 1. To make these comparisons two key assumptions must be made. 

First, one must assume that each question within the survey does not influence an individual’s 

answers to other questions. In other words, the responses on each item differ only due to the 

amount of media coverage devoted to that aspect of the issue. Second, one must assume that 

individuals in the survey were actually being exposed to the media coverage in the weeks leading 

up to the survey dates. In the circumstances surrounding this topic and study design, both 

assumptions appear valid (see Barabas and Jerit for auxiliary analyses exploring these points).   

With respect to media exposure, I find that individuals were paying attention to the Iraq 

WMD issue. In a Gallup/CNN/USA Today Poll taken in early January 2003, 39% of people said 

they were following the issue very closely and 49% stated fairly closely. The same pattern is also 
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evident in a Pew Research Center for the People & the Press Media Update Survey taken in June 

2003 where 29% of individuals say they are watching the coverage very closely and 36% state 

fairly closely. The dominant pattern of high levels of exposure to the Iraq WMD issue does not 

seem to decrease even at the last survey date. In early 2004 Pew News Interest Index Poll, asked 

the media exposure question regarding the Iraq WMD issue again and 37% of individuals stated 

they were following the issue very closely and 39% stated fairly closely. Thus, in these three 

nationally representative surveys, ranging over the same year period of interest for this study, the 

majority of individuals’ answers show they were being exposed regularly to coverage regarding 

the Iraqi Weapons of Mass Destruction Program. This project has already recognized the 

problems of simply relying on a self-reported media exposure variable; thus, these statics are 

only offered to strengthen the underlying assumptions for the WS/WS technique and do not 

appear in the overall model’s results.  

Overall, the differential belief updating variable is extremely useful for this study because 

one of the inherent characteristics of using a within survey/within subject comparison is that the 

technique “holds all individual-level factors, observed and unobserved, constant” (Barabas and 

Jerit 2009, 77). Thus this technique allows me to strengthen causal arguments regarding the 

power of media on belief updating even though more than one nationally representative survey is 

used (which would usually lead to an omitted variable bias concern).  

Findings:  

 This study’s purpose was to demonstrate the impact of a changing media environment on 

an individual’s willingness to update their beliefs regarding Iraq’s Weapons of Mass Destruction 

program, following from logic advanced by the Bayesian theory. The overall findings for this 
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study are discussed in detail below. Results for the over time analysis of the Iraqi WMD 

programs (Study 1) are presented first, followed by the WS/WS (Study 2) model findings. 

Study 1 Findings 

 In Study 1 the cross-sectional analysis of the WMD question offers an aggregate 

understanding of how Americans updated their opinions regarding this foreign policy issue. 

Figure 2 visually demonstrates the overall mass media and survey patterns found from 

conducting Study 1. 

 

Figure 2 offers various kinds of information explaining the results found within Study 1 

and needs to be explained in greater detail. First, running along the x-axis each survey period is 

broken down into bins, with a media column, and columns for Democrats (dark blue dots), 

Independents (black dots), and Republicans (dark red dots) that show aggregate beliefs and their 
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confidence intervals.  Second, the y-axis depicts certainty (the same scale is used in measuring 

dependent variable) ranging from 0 (Iraq definitely does not have WMD) to 1 (Iraq definitely 

does have WMD). Furthermore, within the media column for each survey period, the dark purple 

squares represent the average certainty presented by all media sources. Each individual media 

source is also shown by dots surrounding the aggregate media certainty, with a light purple dot 

representing CBS coverage, a yellow dot representing AP, a light blue dot representing USA 

Today, and a light green dot representing FOX.  

Clearly, three dominate trends are visible in Figure 2. First, the overall average media 

mean certainty (dark purple box) changes over the year period with a drastic reduction around 

the time of the last survey (Jan 29
th

- Feb1
st 

2004). Second, individual media sources (CBS, AP, 

USA Today, and FOX) experienced fluctuations in their message content certainty over the year 

period, but they all hover around the aggregate mean. Third, most individuals updated their 

opinions regarding the Iraqi WMD program with Democrats adopting the new opinion at a faster 

pace than their Republican counterparts.
4
 The results from Study 1, particularly regarding the 

variation between the individual media sources and the trend that all individuals are updating 

beliefs, need to be discussed in greater detail.   

First, the visual representation clearly shows that individual media sources are varying 

around the aggregate media mean, and thus it necessary to see if underlying patterns emerge 

across models specifically for each source. A line of research in communications (Stroud 2010) 

has found evidence that when Democrat and Republican partisan individuals are self-selecting 

their media exposure they will be more likely to watch different media sources for their news.  

                                                           
4
 These results also hold across the three other subgroups (nuclear, biochemical, and ties to Al Qaeda) for the most 

part. Largest variations in the overall patterns involved the ties to al Qaeda question; possibly due to the relatively 

low levels of media coverage.  



18 

 

This research (Stroud 2010) also suggests that partisan individuals select media sources that are 

traditionally thought of as favorable to their ideologies. Thus a motivated reasoning argument 

would predict, that in regards to this study, a measureable difference would arise between the 

media’s message effect on partisan individuals, with FOX coverage having a larger impact on 

Republicans and CBS on Democrats (CBS is viewed as being slightly left of center reporting) 

(Stroud 2010). Table 2 presents the WMD issue across the four media sources (FOX, CBS, AP, 

and USA).
5
  

 

                                                           
5
 Example of Model 1: mi estimate: oprobit wmd = Messages +MessageXDem + MessageXRep+ Dem+ Rep+ 

Education+ Income+ Age+ Gender+ Race if wmdsample==1 [pw=weight], cluster (surveynumb). Some of the 

control variables had missing data problems; so for education, income, age, and race, missing responses were 

imputed using the mi command in Stata 11.1. See Appendix for full Model’s output (2A).  
 



19 

 

Looking at the results it appears that the four individual sources mirror the results for the 

overall or aggregate media message (Model 1) closely. Overall, the media messages variable is 

positive and significant across all five models, as expected in Hypothesis 1. Thus messages, in 

general, impact an individual’s opinion regarding the WMD issue. Across all five models 

Democrats are less likely to believe Iraq had WMD’s than Republicans.  The interesting 

variables for each model include the interactions between media messages and partisanship. It 

seems that a motivated reasoning argument, where partisans react in different ways due to source 

exposure, does not seem to be evident in this study. It is true that FOX coverage (Model 2) 

makes Republicans more likely to state that Iraq possessed WMD’s; however, CBS coverage and 

AP coverage also had the same effect on Republicans. Furthermore, CBS coverage (Model 3), 

which in this study was thought to be a Democrat’s favorite choice, did not have a significant 

impact on their opinions regarding Iraq’s weapons program. Also two of the other sources FOX 

and AP (Model 4) have the same null effect on the interaction between Democrats and media 

messages.  The USA Today results (Model 5) seem to experience the largest deviations from the 

overall patterns of (Model 1). Particularly it seems to flip the overall expected results for the 

interactions between the messages and partisanship. However, the difference Model 5 seems to 

be experiencing might simply result from the fact that the independent message variable is 

extremely weak overall (barely reaches p < .10). The most important point from Table 2, 

however is that the two news sources advanced as possibly having partisan slant, FOX for 

Republicans and CBS for Democrats, both follow the exact same pattern as the overall message 

model. Thus, it does not appear that a partisan slant due to source coverage is playing a large role 

in the overall updating of individuals at this level of analysis.  
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Another important finding visually depicted in Figure 2 is the trend that all individuals 

seem to be updating their beliefs regarding Iraq’s possession of WMD’s as the media 

environment changed. To confirm these visual findings, Study 1 also includes an ordered probit 

model, with results presented in Table 3.
6
  

  

Clearly, the empirical results from this model confirm many of the observed results 

depicted in Figure 2. First, this study relies on an argument that the media has an impact on an 

individual’s willingness to update their beliefs; therefore, the message variable becomes crucial 

for confirming this theory. In this model the media message variable is positive and highly 

significant. Hence, as the media message environment changed over time, all individuals update 

                                                           
6
 Model 1 -Overtime Analysis (WMD): (oprobit)   wmd = Message + MessageXDem + MessageXRep+ Democrat 

+ Republican+ Education+ Income+ Age+ Gender+ Race [pw=weight], cluster (surveynumb). The Bayesian 

hypothesis would expect the Message variable to be positive and significant and the interactions (between messages 

and partisanship) to be non-significant. See Appendix for full Model’s output (3A).  
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their opinions and become less likely to believe Iraq had WMD capabilities, which confirms the 

Bayesian updating model (Hypothesis 1). Next, interactions were run between partisans and 

media messages (MessageXDem, MessageXRep). This model finds a null effect for the 

interaction between Democrats and Messages, thus offering support for a Bayesian updating 

story (Hypothesis 2) because Democrats do not measurably differ in their updating process 

relative to Independents. However, the interaction between Republicans and Messages is 

significant. This demonstrates that Republicans update more slowly than Independents (and by 

virtue of the insignificant interaction between Democrats and Messages, Democrats as well), 

which provides partial support in favor of motivated reasoning (contra-Hypothesis 2). Finally, 

independent variables for both Democrats and Republicans were added into this statistical 

model, and overall it appears that Democrats are less likely to believe Iraq had WMD capabilities 

than Republicans.  

Yet, due to the nature of ordered probit models, the coefficients cannot be directly 

interpreted as causing a one unit increase or decrease in individual’s belief regarding the Iraqi 

WMD’s. Thus to study the internal movements demonstrated in this statistical model, I also 

conduct a predicted probability test which is graphically represented in Figure 3, below.  
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Figure 3 represents a lot of data visually so it also needs to be explained in greater detail. 

The x-axis shows 5 bins ranging from 0 to 1, which correspond to the scale used to measure the 

possible dependent variable answers (ranging from 0 = that Iraq definitely does not have WMD 

to 1= that Iraq definitely does have WMD). Also running along the bottom of the x-axis, the 

legend discusses each of the four possible conditions and its color distinction on the figure. A 

light blue color/ light red color corresponds to Democrats/Republicans given media messages 

that state Iraq definitely does not have WMD’s.  A dark blue color/ dark red color corresponds to 

Democrats/Republicans given media messages that state Iraq definitely does have WMD’s. 

Finally, the y-axis consists of the probability of receiving a given belief response from an 

individual (ranging among the bins 0 to 1) regarding the Iraqi WMD question.  

Figure 3 clearly shows that Democrats and Republicans react in different ways and to 

different magnitudes when the media message content is altered. When Democrats are told for 
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certain that Iraq does not possess WMD’s, there is only a 10% probability they will still answer 

that Iraq possess the weapons, as opposed to a 40% probability for Republicans (30% 

differential). The differential between parties is smaller when both are told Iraq certainly 

possesses WMD’s (resulting in a 52% probability for Democrats and 72% probability for 

Republicans, or a 20% spread). Another interesting tread appears at the other end of the graph 

because there is an 18% probability for Democrats, when told for certain Iraq does not have 

WMD’s, to answer Iraq definitely did not have weapons. Under the same conditions the model 

predicts that there is only a 3% probability Republicans will supply that same answer. Overall, 

two trends are evident from the graphed predicated probability calculations 1) Democrats are 

more likely than Republicans to accept that Iraq does not possess WMD’s when media messages 

change to support this belief, and 2) Republicans are more likely than Democrats to accept that 

Iraq does possess WMD’s when media messages change to support this belief. 

Study 2 Findings 

 Study 2 takes advantage of the within-survey/within-subject (WS/WS) technique to 

strengthen causal arguments regarding the impact of media on an individual’s willingness to 

update their beliefs regarding the Iraqi WMD Program. Again, the dependent variable becomes 

the difference between a “treatment” and “control” question with each question pairing yielding 

a range of answers from -1 to 1, in increments of .25.
7
 As an example, one counterfactual 

comparison would consist of an individual’s answer to the WMD question (treatment 

hypothetical answer .75) and the same individual’s answer to the nuclear question (control 

hypothetical answer .25). Thus to create my dependent variable I would subtract this individual’s 
                                                           
7
 It is important to note that even though biochemical and nuclear weapons are actually weapons of mass 

destruction, citizens view the issues as radically different (every questions had a normal distribution of answers) and 

the media was covering the issues in drastically different ways and amounts. Thus these comparisons, particularly 

WMD to biochemical and nuclear issues, are still valid.  
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answers (.75-.25) and get a differential score of .50. The comparison pairings combine data 

across all four sub-questions (WMD, nuclear, biochemical, and ties to al-Qaeda), which I then 

stacked together to make one variable, overall difference.  Table 4 shows the results from the 

WS/WS regression model.
8
 

 

Again, the results confirm the overall importance of the media message independent 

variable, which is positive and highly significant. Thus, all citizens are responsive to changes in 

                                                           
8
 Model 2 WS/WS Analysis (Regression): Belief Δ T-C= Δ Message + MessageXDem +MessageXRep + Dem 

+Rep +Control Media Mean + Education+ Income+ Age+ Gender+ Race + Survey 2 + Survey 3 + Survey 4 
[pw=weight], cluster (respid).  
The Bayesian hypotheses advanced would expect the Message variable to be positive and highly significant. Also 

the theory would suggest that both interactions (MessagesXPartisanship) should be insignificant. See Appendix for 

full Model’s output (4A).  
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the media messages when comparing  the “treatment” item (the question with more coverage) 

relative to the “control” item (the question with less coverage) (Hypothesis 1). This means as the 

media’s message difference between the “treatment” and the “control” questions increased, 

citizens engaged in updating their beliefs at a higher rate.
9
 Furthermore, both interactions 

between the media messages and partisanship (MessageXDem and MessageXRep) are 

insignificant. Also both independent partisan variables, Democrats and Republicans, are 

insignificant as well. The insignificance of both interaction variables and both independent 

partisan variables show that Democrats and Republicans are not updating any differently than 

Independents (the omitted category).  Hence, individuals update their beliefs regarding the 

existence of Iraqi weapons of mass destruction irrespective of their partisanship, supporting the 

Bayesian updating theoretical model (Hypothesis 2).  

 Conclusion and Discussion 

 The overall goal of this study was to see if individuals update their beliefs when given 

new information from the media. In other words, I tried to determine whether individuals were 

behaving as Bayesian updaters when they encountered new information about Iraq’s WMD 

Program. After conducting Study 1 and Study 2, both showcase the importance of one 

independent variable in particular, media message content. In Study 1, as the media message 

environment changed over time, all individuals update their factual beliefs, although Republicans 

did so more slowly. Furthermore, Study 2 found that all individuals update their beliefs 

regarding the existence of Iraqi weapons of mass destruction as media messages changed, 

regardless of their political partisanship, supporting a Bayesian updating theory.  

                                                           
9
  In Study 2 the coefficients can be read as a one unit increase on the dependent variable because of the nature of the 

ordinary least squares regression model. 
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One potential reason that Republicans seem to be showing some resistance in Study 1 to 

updating regarding the Iraq WMD program is that this issue is considered as “Democratically 

Favorable” in terms of how it evolved (i.e., it is easy for Democrats to learn the message that 

Iraq did not have WMD’s). It is clear that Iraq’s alleged WMD Program and the ensuing war 

were painted as a largely Republican issue, especially after the United Nations inspectors failed 

to locate any evidence of the Iraqi weapons or ties to al Qaeda. It would be incorrect to state 

Republicans are so biased by their partisan affiliations that they cannot integrate and update 

opinions on this issue (because the clear trend of updating can be seen in Figure 2); however, 

Republican individuals might simply need more time to make the correction due to the nature of 

the issue. Thus due to the overall trends found in this study, I would guess that if results from 

one more survey was available after Jan 2004, it would be evident that Republicans would 

continue to update their opinions and eventually become indistinguishable from Independents 

(like Democrats). The realization that this foreign policy issue is one-sidedly thought of as 

“Democratically Favorable,” however, highlights a potential shortcoming of the current study.  

One possible solution to this problem would be in the future to conduct the study with an issue 

that is thought of as evolving in a “Republican Favorable” way, such as the Monica Lewinsky 

scandal during President Clinton’s administration. It would be interesting to test this scenario and 

see if Democrats are slower to update when given media messages that portray Clinton in a 

negative light.  

Other possible future improvements for this project would include adding more media 

sources into the overall analysis, particularly MSNBC as it is viewed as the premier liberal source 

for news. It would be important to test MSNBC coverage and to verify that it does not play a role 

in slanting Democratic opinions regarding the Iraq WMD issue. In addition, Lodge and Taber’s 



27 

 

(2006) work finds that politically sophisticated individuals are also the most highly partisan, and 

thus potentially are more likely to engage in motivated reasoning instead of Bayesian updating. 

This project is currently limited in offering evidence in regards to this concern; however, in the 

future the data could be stratified to test highly educated individuals versus lower sophisticated 

individuals to get a better idea of the relationship. Finally, the media data was coded uniquely if 

the message came directly from an administration official (president or his cabinet). Although 

not examined in this study, in the future it would be interesting to test if messages coming from 

administrative sources lower uncertainty or play a larger role in impacting when individuals will 

update their opinions regarding Iraq’s weapon programs.  

Even with these limitations, this study is beneficial because it makes significant progress 

in two areas 1) measuring the media, and 2) utilizing the within-survey/within-subject technique.  

First, it overcomes numerous shortcomings of previous attempts to measure a media variable 

primarily because it does not rely on self-reported media measures, and thus limits worries about 

omitted variable bias. Second, the research design strengthens claims for the external validity of 

the results because it studies media exposure in a natural setting instead of in a lab experiment. 

Also, this study advances the usage of the within-survey/ within-subjects technique previously 

used in Barabas and Jerit (2009) article titled, “Estimating the Causal Effects of Media Coverage 

on Policy-Specific Knowledge.”  The WS/WS technique rests on the assumption that the 

questions being analyzed are similar in “spirit.” In Barabas and Jerit’s (2009) study, the WS/WS 

technique was employed, but the question pairings were not as tightly linked in connection with 

one another. As an example, one of their comparisons looked at the overall category of Clinton’s 

Gun Control Proposal in 2000 but ranged from topics like continuation of gun buy-back program 

to background checks at gun shows. This study’s question design offers a much tighter set of 
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topics regarding only one overall foreign policy issue, Iraq's Weapons of Mass Destruction 

program. Thus, this study’s research design increases the construct validity by measuring the 

media and the internal validity by using the within-survey/within-subjects technique.  

Overall, this study advances and supports a Bayesian updating model regarding the issue 

of Iraq’s Weapons of Mass Destruction Program. Two general hypotheses were advanced, with 

implications for various political parties updating of overall beliefs. I found support for both 

hypotheses--1) citizens update their beliefs when media content changes, and 2) the updating 

generally occurs for all partisan subgroups. Furthermore, this study’s results strengthen 

normative claims that individuals are able to process and update their beliefs in rational ways 

when they are presented with new information. Thus, it seems that the role our democratic 

system places on allowing citizens to voice their public policy opinions should not be minimized 

by officials. This is not say that all citizens are perfectly informed on all issues; however, the 

aggregate trend seem to offer support for the theory that individuals are able to update their 

opinions reasonably when their information source, the media, changes coverage. Thus, it seems 

that within the United States, most individuals modify their existing beliefs in a sensible manner, 

even on a highly emotional foreign policy issue. 
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Table 4A. How Messages A ffect Beliefs about I r aq's WMD Capabilities -WS/WS 

W S/WS 

A nalysis 

M e ssages .113 ** 

( .027) 

M e ssages X D e m. -.008 

(.032) 

Messages X R e p . -.023 

( .026) 

Democrat .008 

( .0 0 7) 

R e publican .003 

(.006) 

Con t r o l Media M ean -.345 

(.02 4 ) 

Educ a t ion .006 

(.015) 

Income .013 

(.011) 

Age -.036 ** 

( .0 13) 

G e n d e r -.021 ** 

( .005) 

Race -.003 

(.110) 

Survey2 -.054 ** 

( .009) 

Surve y 3 -.0 7 4 ** 

( .0 12) 

Survey 4 -.043 ** 

( .012) 

Con stan t .0 77 ** 

(.02 5) 

]\To te: The entries a re r egression c oefficie n ts ('VSI\VS) with s tandar d errors s h own in p a ren theses (cluster ed b y ｳ ｵ｢ ｪｾｴ＠

f or th e W SI\VS a naiJ,.sis). The W S/\VS m o d els inc lude f"a:ed effects for e a ch su r v ey p eriod (coefficien ts n ot sh own) . Al so 
a message baseline a _nd demographic c h aracteristics inc luding ｡ｧ ･ｾ＠ ｧ･ｮ ､ ･ｲ Ｈ ｏ ］ ｾｉ｡ ｬ ･Ｌ＠ l =Fe male) 7 edu cation le v el, rac e 

( O=White, l=Black) a nd incom e ·were inc luded in '\'\1S/\VS analy sis. These d e m ographic c h a racteristics had Inissing 

data ーｲ ｯ ｢ｬ･ ｭｳ ｾ＠ so m.is .s ing responses were imputed using t h e mi comma nd in Stata 1 1 .1 . I used o r dinary least squares 

regression to estimate t h e c oefficients becau se o f t h e la rgely continu ous nature of t h e d epende n t v a riable; results also 

h o ld if I use an ord ered pro b it m o d e l. 

** p < .01 ; * p < .05 ( two-tailed) 



32 

 

References: 

Barabas, Jason, and Jennifer Jerit. 2010. “Are Survey Experiments Externally Valid?” American 

Political Science Review 104 (May): 226-42. 

Barabas, Jason, and Jennifer Jerit. 2009. "Estimating the Causal Effects of Media Coverage on 

Policy-Specific Knowledge." American Journal of Political Science 53 (Jan.): 73-89 

Barabas, Jason. 2004. “How Deliberation Affects Policy Opinions.” American Political Science 

Review 98 (Nov.): 687-701. 

Bartels, Larry M. 2002. “Beyond the Running Tally: Partisan Bias in Political 

Perceptions.”Political Behavior 24: 117-150. 

Bartels, Larry M. 1993. “Messages Received: The Political Impact of Media Exposure.” 

American Political Science Review 87: 267-85. 

Berelson, Bernard R., Paul F. Lazarsfeld, and William N. McPhee. 1954. Voting. Chicago: 

University of Chicago Press. 

Bullock, John G. 2009. “Partisan Bias and the Bayesian Ideal in the Study of Public Opinion.” 

Journal of Politics 71 (July): 1109-24. 

Fischle, Mark. 2000. “Mass Response to the Lewinsky Scandal: Motivated Reasoning or 

Bayesian Updating?” Political Psychology 21 (1): 135-59. 

Gaines, Brian J., James H. Kuklinski, Paul J. Quirk, Buddy Peyton, and Jay Verkuilen. 2007. 

“Same Facts, Different Interpretations: Partisan Motivation and Opinion on Iraq.”Journal 

of Politics 69 (Nov): 957-74. 

Gerber, Alan S., and Donald P. Green. 1999. “Misperceptions about Perceptual Bias.” Annual 

Review of Political Science 2: 198-210. 

Gerber, Alan S., and Donald P. Green. 1998. “Rational Learning and Partisan 

Attitudes.”American Journal of Political Science 42 (July): 794-818. 

Graber, Doris.2001. Processing Politics, Learning from Television News in the Internet Age.  

University of Chicago Press. 

Jacobs, Lawrence, and Robert Y. Shapiro. 2000. Politicians Don’t Pander. Chicago: University 

of Chicago Press. 

Klapper, Joseph. 1960. The Effects of Mass Communication.  Glencoe, Ill.: Free Press. 

Kunda, Ziva. 1990. “The Case for Motivated Reasoning” Psychological Bulletin. 108: 480-498. 



33 

 

Leamer, Edward E., Specification Searches: Ad Hoc Inference with Nonexperimental Data. New 

York: John Wiley & Sons, 1978.  

Leighley, Jan E. 2004. Mass Media and Politics: A Social Science Perspective. New York: 

Houghton-Mifflin.  

Lord, Charles, Ross, Lee, Lepper, Mark. 1979. “Biased Assimilation and Attitude Polarization: 

The Effects of Prior Theories on Subsequently Considered Evidence. Journal of Personality and 

Social Psychology. 37: 2098-2109. 

Marlin-Bennett, Renee (2001). “ICANN and Democracy: Contradictions and Possibilities.” info: 

the Journal of Regulation and Strategy for Telecommunications Information and Media 3.4 

(August 2001), pp.299-311 

Page, Benjamin I., and Robert Y. Shapiro. 1992. The Rational Public. Chicago: University of 

Chicago Press. 

Price, Vincent, and John Zaller. 1993. “Who Gets the News? Alternative Measures of News 

Reception and Their Implications for Research.” Public Opinion Quarterly 57 (Summer): 

133-64. 

Redlawsk, David. 2002. “Hot Cognition or Cool Considerations? Testing the Effects of 

Motivated Reasoning on Political Decision Making” Journal of Politics 64: 1021-1044. 

Stroud, Natalie Jomini. 2010. Polarization and Partisan Selective Exposure. Journal of 

Communications 60:556-576 

Taber, Charles, and Milton Lodge. 2006. “Motivated Skepticism in the Evaluation of Political 

Beliefs.” American Journal of Political Science 50: 755-769. 

Zaller, John. 1992. The Nature and Origins of Mass Opinion. New York: Cambridge University 

Press. Chapters 1-5. 

 

 


	The Florida State University
	DigiNole Commons
	2011

	The Media, Belief Updating, and Iraq's Missing Weapons of Mass Destruction (WMD) Program
	Samantha Sanfilippo
	Recommended Citation



