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Certificate in Actuarial Science

Applied Statistical Methods

Applied Statistical Methods are fundamental tools in the field of Actuarial Science, helping actuaries analyze
and interpret data to make informed decisions and predictions. This course equips students with the
necessary skills to apply statistical techniques to real-world actuarial problems effectively. To excel in this
course, it is crucial to understand the key terms and vocabulary used in Applied Statistical Methods. Let's
delve into these essential concepts:

**1. Population**: The entire group of individuals, items, or data under study, which can be finite or infinite.

**2. Sample**: A subset of the population that is selected for analysis to draw conclusions about the
population.

**3. Descriptive Statistics**: Methods used to summarize and describe the features of a dataset, such as
mean, median, mode, standard deviation, and variance.

**4. Inferential Statistics**: Techniques used to make predictions or inferences about a population based on
sample data.

**5. Probability**: The likelihood of a specific event occurring, expressed as a value between 0 (impossible)
and 1 (certain).

**6. Random Variable**: A variable whose possible values are outcomes of a random phenomenon.

**7. Probability Distribution**: A mathematical function that provides the probabilities of occurrence of
different possible outcomes in a sample space.

**8. Discrete Probability Distribution**: A probability distribution characterized by a countable number of
possible values.

**9. Continuous Probability Distribution**: A probability distribution characterized by an infinite number of
possible values within a range.

**10. Normal Distribution**: A bell-shaped, symmetrical distribution with a mean, median, and mode that
are all equal.

**11. Central Limit Theorem**: A fundamental theorem in statistics that states that the distribution of
sample means approaches a normal distribution as the sample size increases.

**12. Confidence Interval**: A range of values within which a population parameter is estimated to lie with a
certain level of confidence.

**13. Hypothesis Testing**: A statistical method used to make inferences about a population parameter
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based on sample data.

**14. Null Hypothesis**: A hypothesis that assumes no significant difference or effect exists in a population.

**15. Alternative Hypothesis**: A hypothesis that contradicts the null hypothesis and suggests a significant
difference or effect in a population.

**16. Type I Error**: Rejecting a null hypothesis when it is actually true (false positive).

**17. Type II Error**: Failing to reject a null hypothesis when it is actually false (false negative).

**18. P-Value**: The probability of obtaining results at least as extreme as the observed results under the
assumption that the null hypothesis is true.

**19. Regression Analysis**: A statistical technique used to model the relationship between a dependent
variable and one or more independent variables.

**20. Simple Linear Regression**: A regression model that examines the linear relationship between two
variables.

**21. Multiple Regression**: A regression model that examines the linear relationship between a dependent
variable and two or more independent variables.

**22. Correlation**: A measure of the strength and direction of the relationship between two variables.

**23. Correlation Coefficient**: A numerical measure of the strength and direction of the linear relationship
between two variables, ranging from -1 to 1.

**24. Outlier**: An observation that lies an abnormal distance from other values in a dataset.

**25. Residual**: The difference between the observed value and the predicted value in a regression
analysis.

**26. Chi-Square Test**: A statistical test used to determine whether there is a significant association
between two categorical variables.

**27. ANOVA (Analysis of Variance)**: A statistical technique used to analyze the differences among group
means in a sample.

**28. Time Series Analysis**: A statistical technique used to analyze data collected over time to identify
patterns and trends.

**29. Forecasting**: The process of making predictions about future trends based on past and present data.

**30. Mean Absolute Error (MAE)**: A measure of the average magnitude of errors between predicted and
observed values.

**31. Mean Squared Error (MSE)**: A measure of the average squared differences between predicted and
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observed values.

**32. Root Mean Squared Error (RMSE)**: The square root of the mean squared error, providing a measure
of the standard deviation of the residuals.

**33. Bayesian Statistics**: A statistical approach that incorporates prior knowledge or beliefs into the
analysis to update probabilities.

**34. Markov Chains**: A stochastic model describing a sequence of events in which the probability of each
event depends only on the state attained in the previous event.

**35. Monte Carlo Simulation**: A computational technique that uses random sampling to model and
analyze complex systems.

**36. Actuarial Science**: The discipline that applies mathematical and statistical methods to assess risk in
the insurance and finance industries.

**37. Risk Management**: The process of identifying, assessing, and prioritizing risks followed by
coordinated efforts to minimize, monitor, and control the impact or probability of unfortunate events.

**38. Loss Distribution**: The probability distribution of potential losses that an organization may face due
to various risks.

**39. Frequency Distribution**: A table that displays the frequency of various outcomes in a dataset.

**40. Skewness**: A measure of the asymmetry of the probability distribution of a real-valued random
variable about its mean.

**41. Kurtosis**: A measure of the "tailedness" of the probability distribution of a real-valued random
variable.

**42. Confidence Level**: The probability that a parameter lies within a specified range of values.

**43. Degrees of Freedom**: The number of values in the final calculation of a statistic that are free to vary.

**44. Autocorrelation**: The correlation of a signal with a delayed copy of itself as a function of delay.

**45. Time Series Forecasting**: The process of predicting future values based on past observations in a
time series.

**46. Survival Analysis**: A statistical method for analyzing the expected duration of time until one or more
events happen.

**47. Censored Data**: Data points that have missing or incomplete information, typically in survival
analysis.

**48. Hazard Function**: In survival analysis, it represents the probability that an event will occur at a specific
time given that it has not occurred before that time.
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**49. Actuarial Assumptions**: The key assumptions made by actuaries to estimate future events and
determine appropriate financial reserves.

**50. Loss Ratio**: The ratio of insurance claims paid by an insurance company to the premiums received.

These key terms and vocabulary form the foundation of Applied Statistical Methods in the context of
Actuarial Science. By mastering these concepts, students can effectively analyze data, make informed
decisions, and mitigate risks in the insurance and finance industries. Understanding these fundamental
principles is essential for success in the field of Actuarial Science.
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