Project Report Proposal
LCDB 7011 – Quantitative Research Methods


Proposed Research Topic
A quantitative study of the impact of the driver’s age and experience on the motor insurance premium. 
Database Description
This dataset contains 1,000 rows of synthetic data simulating car insurance premiums, calculated using a linear formula. It incorporates key features such as driver age, driving experience, accident history, annual mileage, and car manufacturing year to predict the insurance premium. The dataset is ideal for exploring linear regression models, feature importance analysis, and predictive modelling in the insurance industry. It was inspired by real-world factors influencing insurance premiums, ensuring realistic patterns and meaningful insights (Kaggle, 2025).
Background of the Research
The "Young Driver Crisis" is a global phenomenon where individuals aged 18–25 face disproportionately high motor insurance premiums, often exceeding the value of the vehicle itself (Box, et al., 2010). This pricing strategy is rooted in actuarial data showing that while young drivers represent only a small fraction of license holders (approximately 7% in the UK), they are involved in nearly 24% of all fatal collisions (ABI, 2026). This disparity is attributed to a combination of biological immaturity, which affects hazard perception and impulse control, and a fundamental lack of experience (Pradhan, et al., 2009). Recent market shifts have exacerbated this, with average premiums for 18-year-olds reaching record highs of over £3,000 in early 2024, creating a significant financial barrier to employment and education.
Statement of the Problem
Despite a 47% reduction in young driver accidents over the last two decades, insurance premiums have not seen a corresponding decline; in many cases, they have continued to rise (Intergenerational Foundation [IF], 2026). The core problem lies in the weighting of age versus experience in pricing algorithms. Traditional models may over-rely on chronological age as a proxy for risk, potentially ignoring the rapid "learning curve" that occurs in the first 24 months of driving (Maycock et al., 1991; IF, 2026). Furthermore, the withdrawal of many insurers from the young driver market has reduced competition, leading to "pricing by exclusion" where premiums are intentionally set at unaffordable levels to deter high-risk demographics (UK Parliament, 2010/2026).
Importance of the Research
The current pricing model has reached a "breaking point" of social and economic sustainability.
· Economic Mobility: High premiums prevent young people from accessing jobs in areas with poor public transport, effectively stalling social mobility (ABI, 2026; IF, 2026).
· Safety and Legality: Unaffordable insurance incentivizes dangerous behaviors such as "fronting" (illegally using a parent's name as the main driver) or driving entirely uninsured, which increases costs for all road users (UK Parliament, 2017).
· Technological Shift: With the rise of telematics (black box insurance), there is a need to re-evaluate if traditional age-based pricing is still the most accurate or fair method (ABI, 2026).
Contribution of the Study
This study contributes to the field of actuarial science and social policy by providing a quantitative breakdown of how much "experience" (years of licensure/miles driven) can actually mitigate the "age" risk factor.
1. Model Refinement: It offers empirical data that can help insurers move toward Experience-Based Pricing, which rewards safe, active driving rather than simply waiting for a birthday to lower costs.
2. Policy Advocacy: The findings can support regulatory bodies in determining if current premium hikes for young drivers are actuarially justified or if they constitute a form of "age-based" social exclusion that requires intervention.


Research Aim
The primary aim of this research is to quantitatively evaluate the extent to which chronological age and driving experience independently and interactively influence motor insurance premium pricing for young drivers.
Research Objectives
1. To analyze the correlation between a driver's age and the total annual premium cost within the "young driver" demographic (ages 18–25).
2. To determine the statistical impact of driving experience (measured in years of licensure) on premium reductions, holding age constant.
3. To compare the premium-to-risk ratio of young drivers with 2+ years of experience against older "novice" drivers to identify potential pricing biases.
4. To assess the effectiveness of telematics (black box data) in moderating the influence of age as a primary risk factor in insurance algorithms.
Research questions aligned with research objectives
RQ1: To what extent is there a statistically significant correlation between chronological age and premium pricing for drivers aged 18–25?
RQ2: How does the number of years of driving experience influence premium costs when comparing young drivers of the exact same age?
RQ3: Is there a significant difference in premiums between "experienced" young drivers (2+ years license) and "novice" older drivers (newly licensed)?
RQ4: How does the adoption of telematics-based policies shift the weight of "age" versus "behavioral data" in premium calculation?



Theories
Since the research is focused on the Economic Lens to explain the young driver crisis, it can move beyond general economics into theories specifically used in Insurance Economics and Actuarial Science. These theories explain how "risk" is turned into a "price" and why that process often breaks down for younger motorists.
1. The Theory of Risk Classification (Discrimination) 
In insurance, "discrimination" isn't a negative term; it’s a mathematical necessity. This theory suggests that for a market to be efficient, insurers must group individuals with similar risk profiles together to ensure "Actuarial Fairness" (Hoy, 1982).
· Application to the Problem: Insurers use Age as a primary classification variable because it is an objective, "low-cost" way to sort drivers. The "crisis" occurs when the classification is too broad treating a safe 18-year-old the same as a reckless one. This research on Experience essentially proposes a more refined classification variable that could replace or supplement age.
2. Monitoring and Moral Hazard Theory
Moral Hazard occurs when an individual changes their behavior because they are insured (e.g., driving faster because "the insurance will pay for it").
· Application to the Problem: High premiums for young drivers are partly a "risk premium" to cover the high cost of moral hazard in that demographic. Telematics (Objective 4) directly addresses this theory by allowing the insurer to "monitor" behavior in real-time. This reduces the moral hazard and, theoretically, should lower the premium by rewarding safe driving habits.
3. The Theory of Experience Rating (Credibility Theory) 
This is a cornerstone of actuarial science. It suggests that as more "claims history" or data is collected for an individual, the insurer can rely less on group averages (like age) and more on that individual's actual performance (Bühlmann, 1967).
· Application to the Problem: The study investigates how quickly a young driver earns "credibility." If a driver has 2 years of accident-free experience, Credibility Theory argues that their own record is now a more "credible" predictor of future risk than their age group's average.
Proposed Questionnaire
1. Nominal Questions (Categories)
I. Gender: "What is your gender?" (Man, Woman, Non-binary, Prefer not to say).
II. Policy Type: "What type of insurance do you currently have?" (Comprehensive, Third-Party, Telematics). 📱
III. Employment Status: "What is your current work status?" (Student, Employed, Unemployed).
IV. Region: "In which region do you primarily drive?" (Urban, Rural, Suburban).
2. Ordinal Questions (Ranked Categories)
I. Experience Level: "How would you rate your driving experience?" (Novice, Intermediate, Advanced, Expert). 
II. Risk Perception: "On a scale of 1 to 5, how risky do you consider young drivers to be?"
III. Premium Affordability: "How would you describe the cost of your insurance?" (Very Affordable, Affordable, Neutral, Expensive, Very Expensive). 
IV. Safety Habit Ranking: "How often do you check your mirrors?" (Never, Rarely, Sometimes, Often, Always).
3. Interval Questions (Equal Spacing)
I. Policy Start Date: "In what year did you first purchase your own insurance policy?"
II. Manufacturing Year: "What is the manufacturing year of your primary vehicle?"
III. Likert Agreement Score: "Insurance companies use age fairly to determine price" (Scale of 1–7).
IV. Hazard Perception Score: (If you used a standardized test) "What was your score on the hazard perception test?" (e.g., 40 to 75).
4. Ratio Questions (True Zero & Math)
I. These allow for the most complex math (like averages and ratios) because they have a starting point of zero.
II. Exact Age: "What is your current age in years?"
III. Annual Mileage: "Approximately how many kilometres do you drive per year?"
IV. Insurance Premium: "What is the exact amount of your annual premium in dollars?"
V. Accident History: "How many accidents have you been involved in during the last 5 years?"
Proposed Data Analysis Method 
Multiple Linear Regression analysis as the several independent variables effect on one dependant variable. 
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