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Modeling Behavioral and Attitudinal Drivers of Life
Insurance Selection and Premiums: Polynomial Approaches
to Perceived Affordability in Term and Cash Value Products

Abstract

Background: Life insurance markets are experiencing unprecedented transformation in the wake of eco-
nomic disruption, evolving consumer expectations, and behavioral shifts following the COVID-19 pandemic.
Traditional economic models often fail to capture the complex interplay of attitudinal, and cognitive factors
that now shape insurance demand and premium selection.

Methods: This study analyzes nationally representative survey data from over 3,600 U.S. adults (2024
NAIC Financial Inclusion Survey), employing a weighted two-step Heckman selection model to disentangle
the determinants of both life insurance uptake and premium outcomes. The primary innovation is model-
ing “psychological price”—a composite measure of perceived affordability—using higher-order polynomials,
while also integrating psychometrically robust measures of financial knowledge and risk tolerance. Politi-
cal ideology, race/ethnicity, and sources of financial advice are included as theoretically justified exclusion
restrictions.

Results: The results reveal strong, nonlinear effects of psychological price on insurance uptake and
premium selection, with term insurance showing a distinct “sweet spot” at moderate affordability, and di-
minishing returns at both affordability extremes. In contrast, cash value insurance displays a more monotonic
decline in premiums as perceived affordability increases. Financial knowledge and risk tolerance significantly
predict term insurance uptake and premium choice but have weaker or negative effects on cash value premi-
ums. Political ideology and race further differentiate patterns of product selection, highlighting persistent
disparities and the role of sociopolitical factors in insurance engagement.

Conclusion: Nonlinear attitudinal and cognitive factors play a central role in life insurance decisions,
often overriding traditional demographic and economic predictors. Modeling psychological price as a poly-
nomial captures threshold effects and behavioral nuances missed by linear models. These findings offer
actionable insights for insurers, policymakers, and educators seeking to design more effective, inclusive, and
behaviorally informed insurance products and interventions.

Keywords: Life Insurance, Term policy, Cash Value, Psychological price, Financial Literacy, Risk Tolerance,
Heckman

1 Introduction

Life insurance is fundamental to contemporary financial management and economic growth, offering essential
protection for families and serving as a crucial tool for generating long-term capital in national economies. The
global business environment is rapidly changing, characterized by heightened volatility, technology advance-
ments, and evolving macroeconomic frameworks, hence intensifying the necessity for efficient risk management
systems. Life insurance, in its various forms, aids households in mitigating the financial consequences of mor-
tality risk while also contributing to overall financial stability and economic growth. The dual function of life
insurance as both a private asset and a public stabilizer highlights the necessity for academics, practitioners,
and policymakers to comprehend the factors influencing its demand (Dragos, Mare, and Dragos, 2019; Zietz,
2003).

Although fundamental, the factors influencing life insurance adoption and coverage decisions are becoming
increasingly intricate and context-specific, undermining the effectiveness of conventional actuarial and economic
models. Consumer demand is influenced by a combination of factors: rational expectations concerning risk and
return, current macroeconomic conditions, and various behavioral influences, including psychological perceptions
of affordability, financial literacy, and cognitive biases (Tversky and Kahneman, 1992; Kunreuther, Pauly, et al.,
2006; Rabin and Thaler, 2001). Recent research underscores how deficiencies in financial literacy, prevailing
social norms, and marketing tactics influence not only individuals’ choices between term and cash value policies
but also the premiums they are prepared to pay and the extent of coverage they opt for (Lusardi and Mitchell,
2014; Lusardi and Tufano, 2017; Zhang, 2024). In a time of increased uncertainty and changing financial
systems, innovative interdisciplinary strategies are essential to understand the interaction between economic
rationality and behavioral realities, allowing insurers and policymakers to create products and interventions
that overcome both financial and psychological obstacles to optimal insurance participation.

The U.S. life insurance market has experienced rapid upheaval in recent years, influenced by unprecedented
economic volatility, evolving consumer preferences, and the lasting consequences of the COVID-19 epidemic.
Millennials and Generation Z have a pronounced interest in financial protection, characterized by an increased
awareness of mortality risks and a desire for enhanced economic security (Dhanya, Anusree, and Varier, 2023;
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Bhatia, Bhat, and Tikoria, 2021; Bernheim, 1991). Surveys indicate that around fifty percent of Gen Z ac-
knowledges the significance of coverage, with considerable numbers planning to acquire life insurance shortly
(Kohn, 2023; Life Happens, 2023). This changing demand landscape is accompanied by increasing complexity:
consumers face a variety of product options, new distribution channels, and an information-dense environ-
ment that necessitates more advanced decision-making. In this environment, conventional insurance demand
models—primarily based on economic rationality—are increasingly augmented with insights from behavioral
economics, psychology, and finance, illustrating the diverse influences on risk management and insurance en-
gagement.

Although a substantial body of work exists on life insurance demand, significant gaps remain about the psy-
chological and behavioral factors influencing product adoption, premium payment, and policy choice. Previous
studies have examined various predictors—including wealth, family structure, education, and subjective risk
aversion—yielding inconsistent results regarding their predictive efficacy and significance across diverse popu-
lations and timeframes (Anderson and Nevin, 1975; Browne and Kim, 1993; Mantis and Farmer, 1968; Zietz,
2003; Poterba, Venti, and Wise, 2013; Ropponen, Kuusi, and Valkonen, 2023). There is increasing evidence
that attitudinal factors—such as perceived affordability ("psychological price"), risk tolerance, and financial lit-
eracy—significantly and occasionally nonlinearly influence insurance behavior (Kunreuther, Pauly, et al., 2006;
Outreville, 2013). Although price sensitivity and affordability have traditionally been acknowledged as pivotal
to insurance participation, recent research indicates that the correlation between perceived price and demand
may be notably non-monotonic, necessitating more sophisticated modeling techniques to accurately represent
the comprehensive range of behavioral responses (Simonsohn, 2018).

This study addresses important gaps in the insurance literature by analyzing a unique, nationally repre-
sentative dataset collected by the National Association of Insurance Commissioners in early 2024, focusing on
the shifting landscape of life insurance demand in the U.S. during the post-pandemic period. The principal
methodological innovation lies in the application of higher-order polynomial modeling to psychological price—an
attitudinal construct that reflects perceived affordability of life insurance products—to capture both linear and
nonlinear (U-shaped) effects on insurance uptake and premium selection (Kahneman and Tversky, 1979). This
analytic approach is motivated by theoretical advances in behavioral economics: specifically, prospect theory
and mental accounting. Prospect theory posits that individuals assess risky choices not only by expected value
but also by reference-dependent perceptions of gain and loss, frequently overweighting low-probability out-
comes and responding nonlinearly to changes in affordability (Kahneman and Tversky, 1979; Stapleton, 2021;
Kahneman and Tversky, 1979). Mental accounting, meanwhile, suggests that consumers often treat insurance
premiums as a separate budget category, evaluating affordability based on psychological thresholds rather than
strict actuarial cost-benefit analysis (Thaler, 1985). By integrating these insights, the study not only models
affordability as a higher-order polynomial but also incorporates contemporary, psychometrically sound mea-
sures of financial knowledge (via item response theory) and risk tolerance (via combined stated and revealed
preferences). Together, these constructs provide a multidimensional, behaviorally rich assessment of the drivers
of life insurance decisions.

How do attitudinal and cognitive variables—especially the nonlinear effects of psychological price—influence
the likelihood of life insurance uptake and the selection of premiums for term and cash value products among
U.S. adults, after controlling for financial knowledge, risk tolerance, and other relevant factors? Consistent with
prospect theory and the literature on attitudinal pricing, several hypotheses are advanced. First, the linear (first-
order) component of psychological price is expected to be positively related to both uptake and premium paid for
term insurance, while the quadratic (second-order) and cubic (third-order) components are hypothesized to be
negative, supporting the idea that increases in perceived affordability initially boost demand but eventually reach
a point of diminishing returns or even reversal (a behavioral “sweet spot” consistent with reference dependence
and mental accounting thresholds). For cash value insurance, the first-order psychological price effect is expected
to be significant for uptake but, due to greater price sensitivity and the higher entry cost, only the linear term is
hypothesized to significantly predict premium choice. These relationships are anticipated to differ between term
and cash value products, reflecting the distinct behavioral and psychological mechanisms—rooted in prospect
theory and mental accounting—that shape how consumers evaluate affordability, risk, and product value. By
rigorously modeling these interactions, this research delivers new evidence on the behavioral economics of
insurance, with direct implications for policy, financial education, and insurance product design.

This research is intentionally scoped to illuminate the nuanced impact of attitudinal and psychological fac-
tors on U.S. life insurance demand in the post-pandemic era, moving beyond conventional analyses that rely
primarily on demographic or purely economic predictors. Central to the analysis is the construct of psycho-
logical price, modeled as a higher-order polynomial to capture potential nonlinear and non-monotonic effects
on both insurance uptake and premium choice—reflecting contemporary advances in behavioral economics and
attitudinal modeling. In addition to psychological price, the study rigorously incorporates objective measures
of financial knowledge (using item response theory) and risk tolerance (using composite indices grounded in
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expected utility theory), thereby providing a multidimensional perspective on how individual capability and
preferences drive insurance decisions. The research framework is further strengthened by the inclusion of politi-
cal ideology as a key exclusion restriction in the selection equation. Political ideology is increasingly recognized
as a determinant of economic behavior, particularly in the U.S. context, where it shapes trust in financial institu-
tions, perceptions of risk, and long-term planning horizons—factors that are especially salient in post-pandemic
consumer attitudes toward insurance and financial protection (Jost, Federico, and Napier, 2009; Crockett and
Wallendorf, 2004; Key and Donovan, 2017).

To achieve robust causal inference and address potential selection bias in insurance adoption, the study
employs a weighted two-step Heckman selection model, which explicitly separates the determinants of insurance
uptake (selection) from those of premium and coverage choices (outcome), while ensuring national representa-
tiveness through analytic weights. This econometric approach is critical in insurance research, as non-random
selection into coverage—driven by unobserved risk preferences, trust, or access barriers—can bias estimates
if uncorrected (Heckman, 1979; Bernard, Selden, and Fang, 2023). The model leverages variables such as
political ideology, source of financial advice (e.g., reliance on a professional advisor or insurance agent), and
race/ethnicity as theoretically justified exclusion restrictions in the uptake equation. Political ideology is in-
creasingly recognized for its role in shaping preferences for risk sharing, trust in institutions, and long-term
financial planning; professional advisors influence information access and decision quality; and race/ethnicity
shapes social capital and exposure to insurance markets (Das, Sarkar, and Debroy, 2022). By incorporating
these variables as exclusion restrictions, the weighted Heckman approach achieves proper model identification
and enhances the credibility of inferences regarding the effects of attitudinal variables on insurance decisions.
This design enables a more precise disentanglement of how subjective beliefs, trust, and access to professional
guidance shape both the probability of life insurance uptake and the magnitude of financial commitment, provid-
ing actionable insights for insurers, regulators, and policymakers seeking to design more equitable and resilient
financial protection systems in a rapidly evolving economic landscape.

2 Methodology

2.1 Data Source and Sample Design

The research analyzes the demand for life insurance and the factors influencing premium choices. It utilizes
data from the 2024 Financial Inclusion Survey conducted by the Center of Insurance Policy and Research
(CIPR) under the National Association of Insurance Commissioners (NAIC). The survey was administered
from February to March 2024 using the Qualtrics online platform, collecting responses from 3,611 people across
the United States. Prestratification weights were employed throughout the survey execution to ensure adequate
representation of minority groups, leading to the oversampling of certain populations. This strategy aligns with
research demonstrating that oversampling enhances the accuracy of estimates for underrepresented groups and
mitigates bias (Groves, 2006; Kalton, 2009). Post-stratification weights were applied using the ANESRAKE
approach to achieve national representativeness. This statistical method adjusts sample weights to conform
to predetermined population totals, correcting sampling bias and improving overall data representativeness
(Pasek and Pasek, 2018; DeBell and Krosnick, 2009; Battaglia, Hoaglin, and Frankel, 2009; Kolenikov, 2014;
Ansolabehere and Rivers, 2013). The survey was modified using parameters such as age, education level, race,
income level, gender, and region, informed by the most recent 2024 U.S. Census Bureau data. The survey covered
various topics related to financial inclusion, including health insurance, life insurance, retirement planning,
financial literacy, and risk perception. It also collected extensive demographic data to facilitate a detailed
examination of financial behaviors and attitudes across different population groups.

2.2 Main variables
2.2.1 Dependent Variables

The study examines two primary dependent variables to assess life insurance demand and the factors affecting
premium selection. The primary dependent variable is a binary indicator reflecting the existence or non-existence
of life insurance coverage among respondents. This variable serves as a reliable indicator of insurance ownership,
reflecting individuals’ participation in the life insurance market and highlighting the accessibility and appeal of
these risk management solutions. The second dependent variable is the actual premium paid by policyholders,
generally reported as a continuous monetary value. This variable is crucial for comprehending the economic
trade-offs consumers encounter and the financial implications of life insurance participation. The analysis
categorizes customer behavior variance by two prevalent forms of life insurance: term life insurance and cash
value life insurance, encompassing whole life and universal life policies. Term life insurance offers provisional
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coverage for a specified duration—such as 10, 20, or 30 years—at comparatively modest premiums. It possesses
neither a savings nor an investment element, and coverage terminates at the end of the term unless renewed
(Outreville, 2013; Mulholland, Finke, and Huston, 2016; Heo, Lee, and Park, 2021; Nkouaga, 2024a). In contrast,
cash value life insurance provides continuous coverage and incorporates a savings or investment component that
accrues tax-deferred cash value over time. This insurance type, albeit pricier, is frequently selected for its
dual functions of providing a death benefit and facilitating wealth creation (Babbel and Merrill, 1998; Cole
and Fier, 2021; Rabbani, 2020; Nkouaga, 2024a). The economic differentiation between these two policy kinds
is essential: term insurance is largely regarded as risk protection, whereas cash value insurance additionally
functions as a hybrid financial asset. The study facilitates a detailed assessment of how demographic, economic,
and behavioral factors variably influence insurance ownership, premium selections, and coverage levels across
different product categories by disaggregating the data in this manner. This dual-framework methodology offers
an extensive viewpoint on life insurance demand among various consumer subgroups.

2.2.2 Independent Variables

Main variable The main independent variable, "psychological price," is formulated as a composite metric that
captures each respondent’s attitudinal perception of the affordability of life insurance. The survey instrument
employed skip logic to customize affordability inquiries according to insurance status: respondents lacking
current life insurance were questioned regarding the perceived affordability of life insurance for themselves
and their families, whereas those with life insurance reported on the affordability of their existing premiums.
Each was evaluated on a six-point ordinal scale, extending from "very unaffordable" to "very affordable," with
an additional category for "no contribution required." The responses were transformed into numerical values
and amalgamated into a singular continuous scale that reflects perceived affordability among both insured and
uninsured groups. This integrated metric guarantees comparability, prevents flawless prediction in insurance
adoption models, and offers a thorough proxy for the psychological cost—characterized in behavioral economics
and consumer psychology as the subjective perception of sacrifice or limitation linked to acquiring or retaining
insurance (Thaler, 1985; Hsee and Kunreuther, 2000; Ali and Anwar, 2021; Alemédn and Marrugo, 2023).

Due to the recognized nonlinearity of attitudinal influences on financial decision-making, psychological pric-
ing is incorporated into the regression models utilizing a third-degree (cubic) orthogonal polynomial function.
Employing polynomials for attitudinal and perceptual variables is highly advocated in economic, psychological,
and financial literature, as it facilitates the detection of non-monotonic, threshold, and "kinked" relationships
that linear models may overlook (Edwards and Parry, 1993; Homburg, Koschate, and Hoyer, 2005; Simonsohn,
2018). This method provides a flexible and rigorous framework for modeling how changes in perceived afford-
ability—at various locations on the psychological price spectrum—can have diverse and perhaps paradoxical
effects on insurance enrollment and premium choice.

Consumer characteristics This research accounts for alternative explanatory variables, such as cognitive
measures. The cognitive measures are financial knowledge and risk tolerance. The evaluation of financial
knowledge utilized a psychometrically sound methodology based on contemporary measurement theory. This
study defines financial knowledge as an individual’s capacity to comprehend, assess, and utilize fundamental
financial concepts, including interest compounding, inflation, risk diversification, and the attributes of financial
instruments such as stocks, bonds, and savings accounts (Lusardi and Mitchell, 2014; Delgadillo and Lee, 2021;
Gladstone and Barrett, 2023; Nkouaga, 2024a; Nkouaga, 2024b). Participants were given a set of six objective
questions that have been extensively validated in global financial literacy assessments. Responses were classified
as accurate or incorrect, and these binary results were examined using a two-parameter logistic (2PL) item
response theory (IRT) model. The 2PL model assesses item discrimination (the effectiveness of an item in
distinguishing between respondents with varying ability levels) and item difficulty (the challenge presented by
an item), thus addressing discrepancies in item quality and respondent ability in measuring financial knowledge
(Lin et al., 2017; Awopeju, Afolabi, and Opesemowo, 2017; Stenhaug and Domingue, 2022).

To generate a continuous, individualized financial knowledge score, the study used the expected a posteriori
(EAP) method—a Bayesian empirical estimator that computes the expected value of a respondent’s latent trait
(ability) given their pattern of responses and the estimated item parameters. EAP scores utilize all accessible
information and exhibit reduced bias compared to conventional sum scores, particularly when items differ in
difficulty or discrimination (Embretson and Reise, 2013). Subsequent to computation, the EAP scores were
linearly adjusted to ensure all values were unequivocally positive, hence enhancing their interpretability and
applicability in regression models.

The financial knowledge variable is constructed as a latent trait (6) using a two-parameter logistic (2PL) item
response theory (IRT) model and estimated for each respondent via the expected a posteriori (EAP) method.
The process proceeds as follows:
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1. Binary Scoring of Items: For each respondent i and question j (j=1,...,J), define the binary response

1, if the response to item j is correct
s —
Y 0, otherwise

2. 2PL IRT Model: Each item j is characterized by a discrimination parameter a; and a difficulty param-
eter b;. The probability of a correct response, given latent trait ¢;, is

1
P =1|6;
@i =110 = T o ey (G =)
3. Likelihood Function: The joint likelihood of respondent i’s response vector x; = (1,...,2;7) is
J

L(b; | x;) = H (47 | 05)75[1 — Pl | 6;)]

4. Expected a Posteriori (EAP) Estimation: The EAP estimate of 6; is given by

AEAP _ JOLO|xi)p(6)do
! JL(0| x;)p(6)do

where p(0) is the assumed prior (typically standard normal).
5. Rescaling: To ensure all values are positive (e.g., for modeling purposes), a linear shift is applied:

é;EAP’pOS = é;EAP —min (GPAP) +€
K2
where € is a small positive constant (e.g., 0.01) to ensure strictly positive values.

Risk tolerance—a central concept in expected utility theory—refers to an individual’s willingness to accept
uncertainty in exchange for potential gains, shaping their choices regarding insurance, investments, and risky
financial behaviors. In this study, risk tolerance is operationalized as a composite, bounded index synthesizing
both stated and revealed preferences. First, respondents report the maximum amount they would pay to
enter a lottery offering a 10% chance to win $1,000. This certainty equivalent (CE) represents the point of
indifference between a sure payment and a risky prospect; higher values indicate greater tolerance for risk.
The CE is capped at the lottery’s expected value ($100) to reflect that willingness to pay beyond this point
signals risk neutrality or risk-seeking behavior, consistent with classic expected utility theory (Von Neumann
and Morgenstern, 2007). Second, monthly self-reported lottery expenditure is recorded in ordinal categories
and mapped to dollar midpoints, then normalized to a [0,1] scale. The final risk-tolerance index is the mean of
the normalized certainty equivalent and spending fraction. This hybrid measure captures both an individual’s
direct evaluation of risk and their actual behavior in risky markets, producing a continuous, interpretable,
and psychometrically robust index suitable for regression modeling (Barsky et al., 1997; Dohmen et al., 2011;
Bruhin, Fehr-Duda, and Epper, 2010). Because the distribution of this index is highly skewed, a natural-log
transformation is applied for statistical analyses.

Let X; be respondent i’s maximum stated willingness to pay for a 10% chance at $1,000 (certainty equivalent).

EV =0.10 x 1000 = $100
CE; = min{X;, 100}

E;
CE_ frac; = (}?)V

Let s; denote respondent i’s typical monthly lottery spending, mapped from the ordinal response:
s; € {0,2.5,10.5,23,40.5,75}

The normalized spending fraction:

5
spend_ frac, = —
peneac =75
The composite objective risk tolerance index is then:

CE_ frac; +spend_ frac,
2

riskTol; =
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Finally, a log transformation is applied for regression analyses to address skewness:
logRiskTol; = log(riskTol; +0.01)

To further strengthen the validity of the empirical research and address any confounding factors, multiple
control variables are incorporated into the study, each substantiated by existing literature. The number of
dependents, ranging from none to over five, serves as a vital control, as the existence of dependents heightens
the necessity for life insurance to ensure financial security for family members upon the policyholder’s demise;
empirical research consistently demonstrates a positive correlation between the number of dependents and the
demand for life insurance (Gropper and Kuhnen, 2025; Lewis, 1989). The level of education is also accounted for,
as elevated educational attainment correlates with enhanced financial literacy, awareness of insurance products,
and an increased likelihood of obtaining life insurance (Giri, 2018; Lusardi and Mitchell, 2014; Nkouaga, 2024a).
A dummy variable for residing in a rural area is incorporated, as rural households frequently encounter distinct
economic risks, access barriers, and financial inclusion challenges relative to urban households, influencing both
the probability and nature of life insurance acquired (Giri, 2018).

Underwriting factors Underwriting factors denote the characteristics that insurance firms commonly utilize
to evaluate risk and establish the pricing and conditions of life insurance contracts. These characteristics are
used as essential controls in the empirical study to address their direct impact on both premium levels and
coverage selections. Age is treated as a continuous variable for all respondents aged 18 and older, illustrating
the proven correlation between advancing age and elevated mortality risk, which therefore results in increased
premiums (Brown and Goolsbee, 2002; Outreville, 2013). Gender is denoted by a binary variable, with females
assigned a value of 1, reflecting actuarial data indicating that women often exhibit lower death rates and may
consequently benefit from more advantageous pricing (Brown and Goolsbee, 2002). Employment status is
incorporated as a dummy variable (employed = 1), given that stable employment correlates with reduced risk
and enhanced capacity to pay premiums. Income level is assessed using a nine-point ordinal scale, spanning from
below $15,000 to above $500,000, reflecting the positive correlation between income and both the probability of
acquiring life insurance and the extent of coverage secured (Outreville, 2013). Perceived physical health, rated
from 1 (poor) to 5 (great), acts as an indicator of tobacco consumption and underlying medical issues, both
of which are essential factors influencing insurability and premium rates in actuarial practice. Marital status
is represented as a binary variable (married = 1), indicating that married persons are more inclined to acquire
life insurance for the financial stability of their dependents (Lin and Grace, 2007). The policy’s face value is
incorporated as a control, as elevated coverage quantities generally correlate with increased premiums and may
indicate variations in risk selection and financial planning requirements.

Exclusion Restriction An exclusion restriction is a variable that influences the likelihood of inclusion in the
sample but does not directly impact the outcome of interest, hence appearing solely in the selection equation of
a Heckman model. This study utilizes three restrictions: political ideology (binary indicators for liberal, cen-
trist, and conservative, with "no ideology" as the comparison group), race (Asian, Black people, Latino, Native
American with White people as the comparison group), and source of financial advice (professional advisor,
with personal network and book and Internet search as the reference). Each is derived from self-reported survey
items and is only used in the probit model for the decision to acquire life insurance, reflecting attitudes toward
risk, belief systems, and trust in expert counsel. By altering selection probabilities without incorporating the
premium or coverage result equation, these instruments ascertain the Inverse Mills Ratio and guarantee consis-
tent estimate of the conditional outcome parameters (Puhani, 2000). A weighted analysis of the 2024 Financial
Inclusion Survey suggests that political ideology shapes both ownership rates and perceived importance with
conservatives showing the highest values (Figure 1), and that among the source of financial advice, personal
network is the main source compared to professional advisor, or book & Internet research (Figure 2). Because
these factors plausibly affect only the decision to enter the insurance market and not the actuarial determi-
nation of premiums or face values once a policy is in force, they satisfy the exclusion-restriction requirement
in the Heckman sample-selection model and thus identify the selection correction without biasing the outcome
estimates. Race serves as a strong and appropriate exclusion constraint for the selection equation (i.e., the
decision to acquire life insurance) in the framework of U.S. life insurance regulation and empirical investigation.
Historically, race significantly influenced the life insurance market in a discriminatory manner; however, current
regulatory frameworks at both federal and state levels clearly forbid the use of race in deciding premiums or
coverage amounts (Avraham, Logue, and Schwarcz, 2013; Lent et al., 2022; Gale et al., 2022). State insurance
regulations, particularly those endorsed by entities like the National Association of Insurance Commissioners
(NAIC), designate race as an unacceptable criterion for risk assessment, rendering its application in under-
writing or pricing decisions either unlawful or heavily constrained (Center for Insurance Policy and Research
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(CIPR), 2020). For example, states such as Colorado and Texas explicitly prohibit insurers from rejecting
coverage, limiting coverage levels, or altering premium prices based on race. In states without specific legal
bans, industry practices predominantly omit race from actuarial assessments (Colorado Division of Insurance,
2021; Code, 2023). Nevertheless, race continues to be a substantial determinant of life insurance ownership
owing to deep-rooted social, economic, and historical disparities. Research consistently indicates that, when
controlling for observable socioeconomic disparities, Black individuals (as confirmed in Figure 3) are gener-
ally more inclined to acquire life insurance compared to white individuals—a pattern shaped by differences in
wealth, risk perceptions, trust in financial institutions, and family dynamics (Harris and Yelowitz, 2017; Kim,
Gutter, and Hanna, 2020). The observed patterns are not influenced by contemporary discriminatory pricing
practices, but instead signify deeper systemic and historical reasons. Empirical research demonstrates a lack of
current evidence supporting race-based premium setting or coverage determination, particularly in jurisdictions
with stringent enforcement of anti-discrimination laws(Gale et al., 2022). Consequently, incorporating race as
an exclusion constraint in the selection equation efficiently encapsulates unobservable social and behavioral
determinants of insurance demand while adhering to legal norms. The exclusion from the outcome equations
(premium size or coverage quantity) is warranted by legislative restrictions and empirical data indicating the
lack of racial discrimination in contemporary underwriting processes.
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Source: Author’s analysis of the 2024 FIS

Source of Financial Advice
Among Life Insurance Holders

40%

©
<]
B

Weighted % of Respondents
N

10%

0%

ot

o
i
S
@0

Source of Financial Advice

Figure 2: Source of Financial Advice Among Life Insurance Holders
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Figure 3: Life Insurance ownership race
Source: Author’s analysis of the 2024 FIS

2.3 Econometric Model

The empirical strategy relies on Heckman (1979) two-stage (Tobit-2) sample-selection framework, estimated by
full maximum likelihood. In the first stage a latent propensity to purchase life insurance is modeled by the
probit selection equation

S;k = x;'y—kui, Si = 1{5,;‘( > 0},

where S; = 1 if individual ¢ holds a policy and S; = 0 otherwise. The vector x; includes control variables
(income, age, gender, marital status, number of dependents, employment status, rural residence, self-reported
physical health), cognitive measures (objective financial knowledge and risk tolerance) and attitudinal variables
(subjective financial knowledge and risk tolerance). Three exclusion-restriction variables—political ideology,
race, and source of financial advice —enter only this selection equation. These instruments shift the likelihood
of purchase by capturing attitudes toward risk, belief systems, and source in financial advice, but they plausibly
have no direct actuarial nor psychological effect on the size of premiums or face values once insurance is
purchased.
Conditional on S; = 1, the second stage estimates the outcome equation

Y =wiB+e,

where Y; is either the premium paid or the face value chosen. Four separate specifications share the same
selection covariates but differ in Yj: term insurance premium, term face value, cash value insurance premium
(cash__premium) and cash value coverage (face value). In each premium model the face value size enters as a
right-hand-side regressor, while in each coverage model the corresponding premium paid appears. This reflects
economic causality: willingness to pay depends on desired coverage, and chosen coverage depends on budget
constraints.

All four outcome equations also include psychological price, retirement saving, education level and rural
residence, alongside the underwriting factors, cognitive measures and attitudinal variables. These variables
influence the magnitude of premiums and face values but are unlikely to affect the binary decision to purchase,
and hence are omitted from the selection equation. By restricting premium and face-value measures to the
outcome stage, the model respects the temporal ordering—purchase first, then choice of price and coverage.

Under the assumption that (u;,e;) are jointly normal with Corr(u;,e;) = p, the expected outcome conditional
on purchase is
P(x}7)

O(x}y)’

1

E[Y; | Si=1]=w;B+po

where ¢ and ® are the standard normal density and distribution functions. The Inverse Mills Ratio \; = ¢/®
corrects for nonrandom selection. By exploiting valid exclusion restrictions, this approach yields unbiased
estimates of B even when selection on unobservables is present, outperforming naive OLS on the full sample or
OLS restricted to purchasers (Wooldridge, 2010; Heckman, 1979).

Limitation in Data Collection Despite the inclusion of core underwriting factors in this research, several
important limitations must be acknowledged. First, the research does not incorporate certain variables that
are routinely used by insurers in actuarial pricing and underwriting, such as detailed medical histories, family

Page 8 of 20



Modeling the Selection and Outcome of Life Insurance Demands

health background, occupation-specific risk, credit scores, and lifestyle factors like alcohol consumption or
participation in hazardous activities (Brown and Goolsbee, 2002; Outreville, 2013; Lin and Grace, 2007). The
absence of these variables may lead to omitted variable bias, as they are known to significantly affect both
the probability of approval and the premium quoted. Second, all underwriting and behavioral variables in
this study are based on self-reported survey responses rather than verified administrative or medical records.
This introduces the potential for reporting bias, recall error, and social desirability effects, which can attenuate
the observed relationships or introduce measurement error (Lusardi and Mitchell, 2014; Lin and Grace, 2007).
Furthermore, the use of perceived physical health as a proxy for tobacco use and underlying medical conditions,
while practical in survey research, may not fully capture the actuarial risk assessed by insurers through medical
exams and laboratory tests. These limitations are consistent with broader challenges identified in the literature
on life insurance demand and actuarial analysis, where the lack of granular, objective risk data can constrain
the precision of empirical models and the generalizability of findings (Brown and Goolsbee, 2002; Outreville,
2013; Lin and Grace, 2007; Lusardi and Mitchell, 2014).

Justification for Analytical Strategy In the absence of detailed actuarial variables, the full-maximum-
likelihood Heckman sample-selection model continues to serve as a reliable framework for identifying the factors
influencing both premium and coverage selections. This method simultaneously estimates the purchase decision
and the conditional outcome, utilizing valid exclusion restrictions in the selection equation to rectify selection
bias due to unobservables and measurement error, thereby providing consistent estimates of B despite the
absence of critical underwriting factors (Wooldridge, 2010; Heckman, 1979). Modeling term and cash value
insurance separately is crucial due to their fundamental differences—term policies offer pure risk protection
without a savings component, while cash value policies integrate protection with a savings element—therefore,
combining them would obscure product-specific consumer motivations and pricing structures (Outreville, 2013).
To ensure transparency and to verify that the variables satisfy modeling assumptions, Table 1 presents the full
set of descriptive statistics—mean, median, standard deviation, minimum, maximum, skewness, kurtosis, and
number of observations—for every variable employed in the Heckman specifications.

Table 1: Descriptive Summary

Label Mean Median SD Min Max Skew Kurt N
Psychological price 3.9963 4.00 1.3497 1.00 6.00 -0.587 -0.385 3211
Level of Income 5.0009 5.00 2.0549 1.00 9.00 -0.576 -0.744 3211
Being Married 0.4780 0.00 0.4996 0.00 1.00 0.088 -1.993 3211
Number of dependents 1.5111 1.00 0.6680 1.00 4.00 1.066 0.418 3211
Employed 0.8122 1.00 0.3906 0.00 1.00 -1.598 0.554 3211
Age 49.1548 49.00 18.1502 18.00 93.00 0.087 -1.123 3211
Female 0.5058 1.00 0.5000 0.00 1.00 -0.023 -2.000 3211
Perceived physical health 3.6185 4.00 0.9993 1.00 5.00 -0.650 -0.046 3211
Financial Knowledge 1.5328 1.55 0.7882 0.01 2.55 -0.277 -1.144 3211
Risk Tolerance 0.2100 0.10 0.2417 0.00 1.00 1.321 0.960 3211
Liberal 0.2401 0.00 0.4272 0.00 1.00 1.216 -0.521 3211
Centrist 0.2547 0.00 0.4358 0.00 1.00 1.125 -0.734 3211
Conservative 0.3476 0.00 0.4763 0.00 1.00 0.640 -1.591 3211
Other Political Ideology  0.0258 0.00 0.1587 0.00 1.00 5.973 33.690 3211
Black people 0.1345 0.00 0.3413 0.00 1.00 2.141 2.585 3211
Latino 0.1859 0.00 0.3891 0.00 1.00 1.614 0.605 3211
Native American 0.0221 0.00 0.1471 0.00 1.00 6.497 40.221 3211
Asian 0.0511 0.00 0.2202 0.00 1.00 4.076 14.622 3211
Face value (Term) 3.8910 4.00 1.8134 1.00 7.00 -0.026 -0.996 2036
Premium (Term) 2.4777 2.00 1.0476 1.00 6.00 0.874 1.179 381
Face value (Cash) 3.9516 4.00 1.7079 1.00 7.00 0.084 -0.883 805
Premium (Cash) 2.4476 2.00 1.0966 1.00 6.00 0.794 0.527 420
Level of Education 4.7938 4.00 1.6238 1.00 9.00 0.393 -0.577 3211
Rural 0.1292 0.00 0.3355 0.00 1.00 2.209 2.882 3211
Professional Advisor 0.3142 0.00 0.4643 0.00 1.00 0.800 -1.360 3211

3 Result

The effects of psychological price—modeled as a third-degree polynomial—emerge as both strong and highly
significant predictors in all Heckman selection equations for life insurance uptake and premium outcomes (see
Table 2). For both term and cash value insurance, the linear (first-order) term of psychological price is strongly
positive for uptake (27.77 and 35.13, respectively; p<0.001), indicating that as individuals perceive life insurance
to be more affordable, their likelihood of purchase rises dramatically. However, the quadratic and cubic terms
are both negative and highly significant, revealing substantial nonlinearities: increases in perceived affordability

Page 9 of 20



Modeling the Selection and Outcome of Life Insurance Demands

have diminishing—and eventually reversing—effects at the extremes of the psychological price spectrum. For
premium outcomes, the pattern is more complex. For term insurance, the linear coefficient is positive (15.85;
p<0.01), but the higher-order terms are negative and significant, suggesting premiums rise most at moder-
ate levels of perceived affordability. For cash value insurance, the linear effect is negative and large (-39.67;
p<0.001), with diminishing negative influence at higher-order terms. Overall, these findings highlight a non-
linear, threshold-dependent relationship between perceived affordability and both the uptake and pricing of
insurance products.

The analysis of control variables highlights several factors significantly associated with both term and cash
value life insurance uptake and premium determination. Educational attainment demonstrates a strong, positive
relationship with term insurance uptake (0.1243, p < 0.001) and with the premium paid (0.2007, p < 0.001),
but does not significantly predict cash insurance uptake or premium, suggesting that education is particularly
salient for traditional term products. Financial knowledge is robustly associated with a higher probability of
both term and cash insurance uptake (0.2602, p < 0.001; 0.1608, p < 0.05, respectively), but while it predicts
higher term insurance uptake, it has a negative effect on cash insurance premiums (-0.2756, p < 0.01), indicating
that more financially knowledgeable individuals may opt for less costly cash value products.

Risk tolerance also strongly predicts term insurance uptake (0.8274, p < 0.001) and the premium paid
(1.1141, p < 0.01), with a weaker or non-significant relationship for cash insurance. Similarly, living in a rural
area is associated with higher uptake for both product types (0.3213, p < 0.01 for term; 0.2707, p < 0.05 for
cash), possibly reflecting different needs or market access in rural contexts. Among traditional underwriting
factors, age is a significant positive predictor for cash insurance uptake (0.0127, p < 0.001) and a weakly negative
predictor for premium in the cash value model (-0.0062, p < 0.1), whereas it is only marginally significant in
term insurance outcomes. Employment status and level of income are positively associated with both uptake and
premiums in both models, underlining the importance of economic resources in insurance purchase decisions.
Other factors, such as being married and the number of dependents, show weaker or inconsistent relationships,
with statistical significance limited to certain models and outcomes.

Turning to the exclusion restrictions, several notable patterns emerge regarding the sources of financial
advice, political ideology, and race. First, seeking advice from a professional advisor (such as an insurance
agent or certified financial planner) is significantly associated with a higher probability of selecting cash value
insurance (coefficient = 0.189, p < 0.05), but does not show a significant effect on term insurance selection.
This suggests that individuals who consult with professionals may be more informed or persuaded about the
potential long-term benefits of cash value products compared to those relying on informal advice networks.

Regarding political ideology, we observe a strong, nuanced relationship with life insurance selection. Com-
pared to individuals reporting no political ideology, those who identify as conservative, centrist, liberal, or
“other” are all significantly less likely to select term insurance. The negative coefficients are especially pro-
nounced for “other” ideologies (coefficient = -0.741, p < 0.001) and for liberals (coefficient = -0.365, p < 0.001).
In contrast, these same groups are more likely to select cash value insurance, with all effects significant except
for the liberal category. The most substantial effect is for “other” ideologies (coefficient = 0.707, p < 0.01),
with both centrists and conservatives also showing significant positive associations. These patterns point to an
important role for political sophistication and value orientation in shaping insurance product preferences.

With respect to race, Black respondents have significantly higher probabilities of selecting both term (co-
efficient = 0.384, p < 0.001) and cash value insurance (coefficient = 0.419, p < 0.001) compared to White
respondents, even after adjusting for income, education, and other covariates. The association for Latinos is
negative for cash value insurance (coefficient = -0.241, p < 0.1), while there are no significant effects for Native
American or Asian respondents. These findings indicate persistent disparities in product choice by race and
ethnicity.
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Table 2: Updated Heckman Selection Models for Term and Cash Insurance Premiums, including polynomial psychological price

and political ideology.

Term Insuranc

e

Cash Insurance

Selection (Uptake) Outcome (Premium) Selection (Uptake) Outcome (Premium)

(Intercept) —2.7912""" —-3.0221""" —2.6054""" 3.0449™"
(0.2677) (0.4838) (0.2777) (0.5781)
Main variables
Attitudinal Variable
Psychological price (First order, linear) 27.7700""" 15.8459™" 35.1325""" —39.6661"""
(2.7393) (5.2498) (2.6727) (6.9652)
Psychological price (Second order, quadratic) —13.9883""" —24.3731""" —13.5477"" —3.9057
(2.5152) (4.7325) (2.3668) (4.7817)
Psychological price (Third order, cubic) —12.9947°"* —22.5624""" —22.7937""* —2.3766
(2.5162) (4.6772) (2.4914) (4.9720)
Control variables
Consumer characteristics
Level of Education 0.1243"" 0.2007""" —0.0053 0.0305
(0.0257) (0.0415) (0.0275) (0.0374)
Living in a Rural arca 0.3213" 0.2766 0.2707" —0.0860
(0.1167) (0.1833) (0.1203) (0.1526)
Financial Knowledge score 0.2602"" 0.1483 0.1608" —0.2756™"
(0.0644) (0.1084) (0.0639) (0.0852)
Risk Tolerance 0.8274™" 1.11417" 0.0189 0.3871
(0.2333) (0.3603) (0.2622) (0.3405)
Number of dependents 0.1615" 0.1364 0.0278 —0.1393
(0.0723) (0.1158) (0.0737) (0.0873)
Underwriting Factors
Age 0.0041 0.0112" 0.0127"" —0.00627
(0.0027) (0.0045) (0.0026) (0.0036)
Female —0.0773 —0.2291F —0.0826 0.1346
(0.0850) (0.1361) (0.0849) (0.1104)
Employed 0.2679" 0.4632"" 0.5053""" 0.2029
(0.1039) (0.1646) (0.1092) (0.1682)
Level of Income 0.1123™" 0.1196™ 0.0465" 0.0813"
(0.0260) (0.0422) (0.0273) (0.0338)
Perceived physical health —0.0045 0.1123+ 0.0006 0.0590
(0.0418) (0.0667) (0.0416) (0.0542)
Being Married 0.0693 —0.0095 0.0929 0.2723"
(0.0985) (0.1607) (0.0997) (0.1200)
Face value 0.0375 —0.0530%
(0.0295) (0.0301)
Exclusion Restriction
Source of Financial Advice (Ref. = Personal Network)
Professional Advisor —0.0956 0.1893
(0.0638) (0.0949)
Political ideology (Ref. = No ideology)
Conservative —0.2886""" 0.2864"
(0.0858) (0.1416)
Centrist —0.2149" 0.3407"
(0.0872) (0.1474)
Liberal —0.3652""" 0.1781
(0.0884) (0.1486)
Other ideology —0.7414™" 0.7065™"
(0.1847) (0.2315)
Race (Ref. = White people)
Latino —0.0817 —0.2405%
(0.0768) (0.1229)
Black people 0.3838""" 0.4186™"
(0.0934) (0.1246)
Native American 0.0121 0.1365
(0.3446) (0.4911)
Asian 0.0034 0.0629
(0.1074) (0.1861)
Observations 1556 (1175/381) 1595 (1175/420)
Log-Lik -916.634 -1088.264
I 1.5029™"" 0.9406™"
P 0.9829™" -0.3774"

3

Notes: Standard errors in parentheses. ~ p < 0.001;  p < 0.01; p<0.05; Tp<O0.1. Censored/observed counts in parentheses.

The predicted outcome plots (Figure 4) illustrate how psychological price shapes both the probability of life
insurance uptake and the premium amount selected. For both term and cash value insurance, the probability
of purchasing insurance follows a distinctive nonlinear pattern: extremely low for those perceiving coverage as
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highly unaffordable (psychological price near 1), rising sharply to near certainty (over 95%) for moderate to
high affordability (psychological price between 4 and 5), and then dropping again as insurance becomes “very
affordable” (psychological price near 6). This pattern is robust across all racial groups, though there are subtle
differences in the predicted probabilities. For example, Black individuals exhibit a slightly higher peak uptake
probability for term life insurance (approaching 99%) compared to other groups, whose peaks range from about
96% to 98%. For cash value insurance, these differences are smaller but still evident, with all groups reaching
high predicted uptake rates at moderate affordability.

The analysis of predicted premiums reveals even greater heterogeneity between product types and across the
psychological price spectrum. For term life insurance, the premium curve is distinctly nonlinear. At the most
unaffordable end, predicted premiums are negative or close to zero (approximately -$2 to $0 in standardized
units), suggesting little or no term coverage is selected among those perceiving insurance as out of reach. As
psychological price increases, predicted premiums climb rapidly, peaking at approximately $2.6 to $3.0 around
“somewhat affordable.” This marks the segment most willing and able to buy higher-value term insurance.
However, beyond this peak, as psychological price approaches “very affordable,” the predicted premium declines
dramatically, falling to about - $3.5 at the highest end. The total swing in predicted premium for term insurance
thus spans more than $6 units across the psychological price scale, highlighting a substantial nonlinear and non-
monotonic behavioral response to perceived affordability. This suggests that as insurance feels easier to afford,
some consumers may either downsize their policy, qualify for special low-cost offers, or opt out entirely—possibly
reflecting a behavioral “sweet spot” for premium maximization at moderate affordability.

It is important to emphasize that these complex, non-monotonic relationships arise not from contradictory
or unstable model results, but from the intentional use of third-degree polynomial terms to capture behavioral
subtleties in insurance uptake. While the table reports a strong, positive first-order coefficient for psycholog-
ical price—indicating that, holding all else constant, higher perceived affordability is associated with greater
premium uptake—the significant negative quadratic and cubic terms mean that this effect does not remain
constant across the entire range. Specifically, at the lowest levels of psychological price, the negative influence
of the higher-order terms outweighs the linear effect, resulting in a decline in predicted premium for those
perceiving insurance as extremely unaffordable. As psychological price increases past this trough, the positive
linear influence becomes dominant, producing a sharp rise in premium uptake through the moderate afford-
ability range. However, as psychological price continues to increase, the negative higher-order effects reassert
themselves, causing predicted premiums to decline again among those who perceive insurance as very afford-
able. This dynamic captures a realistic behavioral arc: for those who find insurance completely unaffordable,
uptake is negligible; for those at moderate affordability, there is an optimal “sweet spot” where willingness and
ability to pay converge; and for those perceiving insurance as extremely affordable, premium uptake actually
falls—potentially due to opting for simpler, cheaper products or reduced coverage needs. The polynomial spec-
ification thus allows the model to flexibly represent both initial inertia and later saturation, reconciling the
strong positive linear coefficient in the regression output with the observed downturns at both extremes of the
plotted curve. This approach aligns with established econometric literature on discrete choice and non-linear
price sensitivity, demonstrating how higher-order polynomials can reveal nuanced, real-world consumer decision
patterns that would be obscured by simpler linear models .

In contrast, cash value life insurance displays a more monotonic relationship between psychological price and
premium. At the lowest affordability (psychological price near 1), predicted premiums start at a maximum of
about $6.3—indicating that only those who can overcome affordability barriers select high-value cash policies.
As psychological price increases toward “very affordable,” predicted premiums decline smoothly and steadily,
reaching close to zero at the highest end. This suggests a broader base of purchasers as insurance becomes
easier to afford, but with a shift toward lower-value policies as affordability increases. Racial differences in
premium selection for cash value insurance are minor, with all groups following a nearly parallel path along
the psychological price spectrum. Taken together, these results demonstrate the importance of accounting
for nonlinear and group-specific effects when modeling insurance decision-making: the predicted premium and
uptake probability are not simply monotonic functions of affordability, but instead reflect complex, context-
dependent consumer behavior that varies by product type and demographic subgroup. This reinforces the need
for flexible modeling strategies—such as polynomial terms in selection models—to accurately capture real-world
insurance choices.
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Figure 4:

Predicted relationships between psychological price and both insurance uptake probability and expected premium, as es-
timated by the Heckman selection model with third-degree orthogonal polynomial terms. FEach line shows model-derived
predictions for a distinct racial/ethnic group (White people, Black people, Latino, Other races), holding all other covariates
at their representative (median or modal) values and setting political ideology to centrist. Premium predictions are shown
in black, while uptake probabilities are color-coded by race. These profiles illustrate how predicted insurance outcomes vary
across the psychological price continuum for respondents with similar observable characteristics. See Methods for model

specification and covariate selection.

Post-estimation analysis: The direction of the mean IMR (\) in each group further clarifies the nature of
selection into insurance uptake (Table 3). For individuals who do not purchase insurance, the mean IMR is
negative (e.g., —0.324 for the term model and —0.308 for the cash value model). This negative value indicates
that, after accounting for observed characteristics, these individuals are less likely to select into insurance
due to unobserved factors—they possess unmeasured attributes (such as risk aversion, financial constraints, or
attitudes toward insurance) that systematically reduce their propensity to buy coverage. Conversely, among
individuals who do purchase insurance, the mean IMR is strongly positive (e.g., 1.089 for the term model and
1.101 for the cash value model). This positive value implies that, conditional on observed covariates, there are
unobserved influences that increase their likelihood of selecting into insurance. In other words, these purchasers
may have additional, unmeasured motivations—such as heightened perceived need, prior experience, or greater
financial sophistication—that lead them to opt in at a rate higher than what would be predicted by observed
characteristics alone. This clear divergence in the direction of mean A between groups is critical. It confirms
that selection on unobservables is not only present but also asymmetric: unmeasured factors act in opposite
directions for purchasers and non-purchasers. From a modeling perspective, this provides direct justification for
the Heckman selection approach, as it demonstrates that the error terms in the selection and outcome equations
are correlated and that ignoring this would bias premium effect estimates.

Table 3:

Mean Inverse Mills Ratio (\) by insurance uptake status for Term and Cash Value models, and results of Welch two-
sample t-tests comparing groups.

Term Model Cash Value Model
No Yes No Yes
Mean A —0.324 1.089 —0.308 1.101
t-statistic —94.74 —86.20
p-value < 2.2e-16 < 2.2e-16
95% CI for diff. [-1.44, —1.38] [—1.44, —1.38]

~

The density plots of the Inverse Mills Ratio (A) from the Heckman selection models (Figure 5) provide
direct visual evidence of strong selection effects in both term and cash value insurance models. In each panel,
the distribution of A for individuals without life insurance (labeled “No”) is tightly concentrated near zero or
slightly below, whereas for those with life insurance (“Yes”), the distribution is shifted markedly to the right,
with the bulk of the density around A>1.

This clear separation between groups highlights the presence of substantial selection bias. Specifically,
individuals who are observed to hold life insurance (term or cash value) not only differ on observable charac-
teristics, but also possess unobserved attributes that systematically increase their likelihood of selecting into

Page 13 of 20



Modeling the Selection and Outcome of Life Insurance Demands

coverage—captured by higher \ values. Conversely, non-insured individuals tend to have lower or even negative
values of A, indicating the presence of unmeasured factors that reduce their propensity for uptake. The dashed
vertical lines in each panel represent the group mean \ values for the insured and uninsured, with accompanying
labels. The means for insured groups are well above zero, while the means for non-insured groups are negative
or near zero, reinforcing the notion that the underlying selection mechanism is both strong and asymmetric.
The minimal overlap between the two distributions further supports the robustness of the selection process
and justifies the use of a Heckman correction. In the absence of such an approach, standard OLS estimates
would fail to account for the endogeneity induced by non-random selection, leading to biased inference about
determinants of insurance uptake and premium or coverage outcomes.

Inverse Mills Ratio from Heckman Selection Inverse Mills Ratio from Heckman Selection
by Term & Premium Insurance Status by Cash Value & Premium Insurance Status
Has Term Life Insurance? [] No [] Yes Has Cash Value Life Insurance? [ No [_] Yes
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Figure 5: Inverse Mills Ratio Plot
Source: Author’s analysis of the 2024 FIS

The Variance Inflation Factor (VIF) values in Table 4 indicate that multicollinearity is not an issue in the
models, complementing these plots. All VIF values are well below the conventional criterion of 5, predominantly
ranging from 1.1 to 2.2, signifying moderate and acceptable correlation levels among predictors. Both ideology
and income—the variables exhibiting the greatest VIF values—remain within an acceptable range (ideology
variables slightly above 2), especially as they are theoretically substantiated and essential for modeling financial
behavior. The comparatively low VIFs in the selection and outcome equations guarantee reliable coefficient
estimates and enhance the robustness of the offered Heckman models.

Table 4: GVIFY/(2:d) for the selection equation and VIF for each outcome equation (Premium only).

Selection Term Insurance: Premium Cash Insurance: Premium

Qut-of-Pocket Burden 1.3347 1.7253 1.5258
Unezxpected bills 1.2593 1.4279 1.2633
Medical debt 1.2188 1.3489 1.5198
Level of Income 1.7067 2.0101 2.0239
Bein, arried 1.3274 1.8175 1.5179
Number of dependents 1.2145 1.4086 1.3292
Employe 1.2576 1.2797 1.1925
Age 1.4636 1.8390 1.8190
Level of Education 1.3028 1.3928 1.6617
Female 1.1085 1.1759 1.2711
Perceived physical health — 1.1965 1.2997 1.3068
Financial Knowledge 1.4069 1.6079 1.6673
Risk Tolerance 1.1776 1.2823 1.3235
Living in a Rural area 1.0502 1.0834 1.2226
Liberal 2.0356
Centrist 2.0270
Conservative 2.2034
Other ideology 1.2730
Professional Advisor 1.3077
Asian 1.0663
Black People 1.1887
Latino 1.1410
Native Americans 1.0344

4 Discussion

These findings expand the existing literature on the behavioral drivers of insurance demand, emphasizing
the intricate ways in which consumer perceptions of affordability influence both participation and premium
rates. The pronounced positive linear effects in the uptake models reflect previous research indicating that
perceptions of affordability are critical predictors of insurance participation.(Handel, 2013; Barcellos et al.,
2014; Abaluck and Gruber, 2011). Nonetheless, the pronounced negative quadratic and cubic terms indicate
that this relationship is not merely monotonic; instead, there exist regions of diminishing and even negative
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marginal returns, especially at the extremes of perceived affordability. This pattern aligns with theoretical
and empirical research in behavioral economics, which illustrates that consumers’ propensity to buy insurance
is affected not only by price but also by reference-dependent preferences, inattention, and cognitive overload
(Handel, 2013; Baicker, Congdon, and Mullainathan, 2012). Extremely low or high psychological pricing may
elicit skepticism or disengagement, hence diminishing demand despite favorable objective costs.

The results for premium outcomes considerably enhance previous findings by demonstrating specific product-
type variations in the relationship between perceived affordability and price sensitivity. The nonlinearities in
premium response indicate complex linkages between behavioral selection and insurers’ pricing tactics, reflecting
recent research that demonstrate variability in premium elasticity and benefit selection.(Handel and Kolstad,
2015; Einav and Finkelstein, 2011). The significant negative linear impact of psychological price on cash value
premiums indicates that viewing insurance as affordable diminishes the anticipated premium—Iikely indicative
of a self-selection of price-sensitive, lower-risk clients. These observations underscore the necessity of employing
flexible, nonlinear modeling frameworks to accurately represent the behavioral response curves in insurance
markets, together with the imperative for focused consumer education to prevent adverse selection or policy
confusion.

The analysis of control and demographic variables enhances understanding of the factors influencing con-
sumer behavior in term and cash value life insurance markets, building on the significant effects of attitudinal
variables, especially the complex, nonlinear impact of psychological price perceptions on insurance adoption
and premium choice. These findings underscore the proven significance of socioeconomic and behavioral de-
terminants in life insurance decision-making. The correlation between educational attainment and financial
knowledge with insurance uptake aligns with prior studies indicating that information processing capacity and
financial literacy improve consumers’ capability to comprehend intricate insurance products and diminish pur-
chasing obstacles (Hastings, Madrian, and Skimmyhorn, 2013; Finkelstein, Hendren, and Shepard, 2019). The
adverse impact of financial knowledge on cash value insurance premiums may suggest that informed consumers
avoid over-insurance or costly features, corroborating evidence that financially astute individuals are less vul-
nerable to aggressive marketing tactics and more adept at aligning insurance with their requirements (Chen,
Tan, and Liu, 2024).

The strong predictive power of risk tolerance for term insurance—both for selection and premium paid—aligns
with behavioral economics literature demonstrating that insurance choices are influenced not only by objective
risk factors but by subjective perceptions and preferences (Barseghyan, Prince, and Teitelbaum, 2011; Von
Gaudecker, 2015). The positive relationship between rural residence and insurance uptake also mirrors find-
ings in the literature that rural consumers face distinct risk exposures and may value risk pooling differently
compared to their urban counterparts (Fang, Keane, and Silverman, 2008). The complex influences of age, em-
ployment, income, and family structure highlight that although traditional life-cycle and human capital models
are beneficial, contemporary insurance choices are progressively influenced by economic limitations and behav-
ioral factors, as evidenced by recent research utilizing experimental and administrative data (Handel, 2013;
Barseghyan, Prince, and Teitelbaum, 2011).

The distinct patterns identified regarding political ideology and sources of financial assistance support the
hypothesis of political sophistication and its significance in intricate financial decision-making. Political sophis-
tication, which includes both political knowledge and interest, is associated with increased engagement in public
affairs and a greater tendency to process abstract or long-term information (Luskin, 1990). Individuals with
defined political identities—especially liberals, centrists, conservatives, or those identifying as “other”—may
demonstrate increased cognitive engagement and future orientation, rendering them more inclined to acquire
complex, long-term financial products such as cash value insurance, rather than opting for simpler term policies.
This aligns with research indicating that political sophistication promotes more nuanced and future-oriented
economic behaviors (Luskin, 1990; Carpini and Keeter, 1996). Political ideology denotes an aspiration for wealth
accumulation and intergenerational strategy, consistent with the tenets of self-reliance (Kolln, 2018; Bartels,
2023).

The role of professional financial advisors is also prominent. Previous research demonstrates that counsel
from certified professionals enhances the probability of acquiring cash value or permanent insurance, as advisors
frequently highlight the tax-deferred savings, estate planning, and lifetime coverage features of these products
(Anagol, Cole, and Sarkar, 2017; Hackethal, Haliassos, and Jappelli, 2012; Koijen and Yogo, 2015). Conversely,
informal counsel from relatives and acquaintances sometimes bolsters more cautious or budget decisions, such
as term insurance. This conclusion substantiates the assertion that professional counsel not only conveys
information but also contextualizes product value propositions in manners that enhance the adoption of intricate
insurance contracts (Kling et al., 2012).

The robust, positive correlation between Black people and insurance acquisition—particularly for cash value
products—persists even after controlling for socioeconomic position, reinforcing findings from previous studies
that emphasize racial disparities in insurance coverage and product preferences (Gutter and Hatcher, 2008;
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Harris and Yelowitz, 2018; Wolff, 2006). These gaps may indicate both past inequities in access to conventional
life insurance markets and recent efforts by brokers to target minority groups with cash value products. The
somewhat adverse impact noted for Latino respondents in the cash value market indicates potential cultural or
accessibility hurdles that require further examination.

The diagnostic results strongly confirm the appropriateness of the Heckman selection model for examining life
insurance decisions while mitigating selection bias. The significant difference in the Inverse Mills Ratio (IMR)
distributions between insured and uninsured respondents confirms the presence of non-random selection into the
insurance pool, a premise frequently breached in traditional OLS models. This finding corroborates previous
insurance and applied microeconometric studies, which indicate that selection into insurance is often influenced
by latent characteristics such as unobserved risk aversion, health risk, or financial confidence (Heckman, 1979;
Bernard, Selden, and Fang, 2023). The consistency of this selection pattern in both term and cash-value
insurance types emphasizes that selection (the uptake of life insurance) is a universal behavioral phenomenon
rather than being specialized to any particular product.

5 Conclusion

This research enhances comprehension of life insurance demand by focusing on attitudinal and cognitive vari-
ables, specifically the nonlinear impacts of psychological price, within empirical analysis. Utilizing recent,
nationally representative data and a comprehensive two-step Heckman selection model, the results indicate that
consumers’ perceptions of life insurance affordability do not conform to the simplistic notion that increased
affordability directly correlates with heightened demand. Demand exhibits a complex, nonlinear trajectory: up-
take and premiums reach their peak at moderate levels of perceived affordability, subsequently declining when
insurance is regarded as either too costly or, paradoxically, excessively inexpensive. The concept of a “behav-
ioral sweet spot” underscores the necessity for insurers and policymakers to reevaluate conventional approaches
to pricing, marketing, and product design, transcending linear assumptions regarding consumer behavior.

The results indicate that financial knowledge and risk tolerance are significant factors, especially in the
context of term insurance; however, their impact is more intricate than previously recognized. Consumers with
greater financial knowledge are more inclined to buy insurance; however, they exhibit increased discernment
regarding product type and pricing, frequently opting for less costly cash value policies. Risk tolerance is a
significant predictor of engagement with term products; however, its influence decreases for cash value coverage,
highlighting the differing risk-return assessments consumers apply to various insurance types.

Political ideology, sources of financial advice, and race serve as significant determinants of insurance behav-
ior. Individuals identifying as conservatives, liberal, or centrist and those utilizing professional advisors exhibit
a higher propensity to acquire cash value products. On the other hand, Black respondents demonstrate a con-
sistent tendency to possess both term and cash value insurance, even when accounting for socioeconomic status
and other confounding variables. The findings demonstrate that sociopolitical context and trust in financial
systems are crucial, highlighting ongoing disparities and segmentation within the insurance marketplace.

The application of higher-order polynomials for attitudinal variables, along with a stringent sample-selection
correction, establishes a new standard in behavioral insurance modeling. The identification of significant selec-
tion bias, indicated by the Inverse Mills Ratio, underscores the necessity for advanced econometric methods in
the estimation of demand and outcome equations within insurance research.

Collectively, these findings have significant policy implications. To enhance life insurance participation and
address ongoing coverage gaps, insurers should acknowledge the nonlinear characteristics of consumer price
perceptions and customize interventions for distinct attitudinal segments. Financial education should extend
beyond basic literacy to encompass product-specific knowledge and the identification of behavioral barriers.
Regulators must persist in overseeing the function of advisory channels and guarantee equitable access to both
term and cash value products among varied populations. With the rise of economic uncertainty and consumer
diversity, the significance of behavioral, psychological, and sociopolitical dimensions for the future of financial
protection will continue to escalate.

6 Future research

Future research should enhance the integration of behavioral economics with actuarial modeling by examining
dynamic consumer responses to changing risk environments, such as economic shocks and policy alterations.
Longitudinal studies that integrate administrative and survey data would improve comprehension of the evo-
lution and interaction of psychological price perceptions, financial literacy, and risk tolerance with real-world
insurance and health outcomes over time. Furthermore, examining the efficacy of targeted behavioral interven-
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tions—such as customized communication, nudges, or financial coaching—across various demographic and ideo-
logical groups may produce practical strategies to address ongoing insurance coverage disparities. Cross-national
comparisons and qualitative research on consumer decision-making processes would enhance the evidence base,
facilitating the design of more inclusive, adaptive, and resilient life insurance systems in both developed and
emerging markets.
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