
Short Questions

1. What is random sampling?
2. Define population and sample in the context of statistics.
3. What are some important statistics used in sampling?
4. Explain the concept of sampling distributions.
5. What is the sampling distribution of means?
6. Describe the Central Limit Theorem.
7. How does the Central Limit Theorem apply to sampling distributions?
8. What is the t-distribution?
9. When is the t-distribution used?
10. Differentiate between the t-distribution and the normal distribution.
11. What is the F-distribution?
12. In what scenarios is the F-distribution employed?
13. How does the F-distribution differ from other distributions?
14. Define degrees of freedom in the context of sampling distributions.
15. What is the relationship between sample size and sampling distributions?
16. Explain the concept of standard error in sampling distributions.
17. How is the standard error calculated?
18. Define unbiased estimation in statistics.
19. What is the role of standard deviation in sampling distributions?
20. Discuss the importance of variability in sampling distributions.
21. Describe the properties of a normal distribution.
22. How does the shape of a sampling distribution change with sample size?
23. Explain the concept of confidence intervals in sampling distributions.
24. Discuss the significance of hypothesis testing in sampling distributions.
25. How does understanding sampling distributions contribute to statistical

inference?
26. What is the main goal of statistical inference?
27. Define population and sample in statistics.
28. How are descriptive and inferential statistics different?
29. Explain the concept of estimation in statistics.
30. What is the difference between point estimation and interval estimation?
31. Describe the process of constructing a confidence interval.
32. How is the population mean estimated from a single sample?
33. Define the standard error of a point estimate.
34. What is a prediction interval, and how is it calculated?
35. Why is estimating the difference between two means important?
36. Discuss the process of estimating the difference between two means.
37. How is the difference between the two proportions estimated?
38. Explain the concept of estimating the ratio of two variances.



39. What are the key components of statistical hypotheses?
40. Describe the general concepts of null and alternative hypotheses.
41. How are hypotheses tested in statistical analysis?
42. Discuss the steps involved in testing a statistical hypothesis.
43. What are the potential outcomes of hypothesis testing?
44. Provide examples of situations requiring single-sample hypothesis

testing.
45. How are hypotheses tested on two means different from single sample

tests?
46. Explain the process of testing hypotheses on two means.
47. What methods are used to test the difference between two proportions?
48. Discuss the significance of hypothesis testing for two proportions.
49. Describe the process of testing hypotheses on variances in two samples.
50. What are the assumptions underlying hypothesis testing?
51. How do Type I and Type II errors impact hypothesis testing?
52. Discuss strategies for minimizing Type I and Type II errors.
53. Explain the concept of statistical power in hypothesis testing.
54. What factors influence the statistical power of a test?
55. Provide examples of real-world applications of hypothesis testing.
56. How is hypothesis testing used in medical research?
57. Discuss the role of hypothesis testing in business decision-making.
58. Explain the relevance of hypothesis testing in social sciences.
59. Provide scenarios where hypothesis testing is essential in quality control.
60. What are multivariate hypothesis tests, and how are they used?
61. Describe the concept of simultaneous inference in hypothesis testing.
62. How are multiple comparisons addressed in hypothesis testing?
63. Discuss the challenges associated with multiple hypothesis testing.
64. What techniques are used for adjusting p-values in multiple

comparisons?
65. Provide examples of advanced hypothesis testing techniques in research.
66. What are the primary objectives of single-sample estimation?
67. Explain the concept of point estimation with an example.
68. How is interval estimation used in practice?
69. Describe the process of estimating a population proportion.
70. What are the key considerations when estimating two proportions?
71. Discuss the importance of estimating the difference between two

proportions.
72. How is the standard error of a point estimate calculated?
73. What role does variability play in estimation?
74. Explain the concept of a sampling distribution in estimation.
75. How does the size of the sample influence estimation accuracy?
76. What is a stochastic process?
77. Define the Markov process.



78. Explain the concept of transition probability.
79. What is a transition probability matrix?
80. Describe the first-order Markov process.
81. What distinguishes higher-order Markov processes?
82. How are n-step transition probabilities calculated?
83. Define the Markov chain.
84. What is the steady state condition in Markov chains?
85. What is Markov analysis used for?
86. How does a Markov process differ from other stochastic processes?
87. Give an example of a real-world application of Markov chains.
88. What are the key characteristics of a Markov chain?
89. Explain the concept of a state in a Markov chain.
90. What is the difference between transient and absorbing states in Markov

chains?
91. Describe the concept of irreducibility in Markov chains.
92. What is the role of transition probabilities in Markov chains?
93. How are Markov chains used in modeling systems with randomness?
94. Define the term 'memoryless property' in Markov processes.
95. Explain the concept of state space in Markov chains.
96. How does the Chapman-Kolmogorov equation apply to Markov chains?
97. Describe the concept of ergodicity in Markov chains.
98. What is the significance of the steady state in Markov chains?
99. How does the Law of Large Numbers relate to Markov processes?
100. What are the limitations of Markov chains?
101. How can we model continuous-time Markov chains?
102. Explain the concept of transition probabilities in continuous-time

Markov chains.
103. What is the rate matrix in continuous-time Markov chains?
104. Describe the Poisson process as an example of a continuous-time

Markov chain.
105. How are continuous-time Markov chains used in queuing theory?
106. Define the terms 'homogeneous' and 'non-homogeneous' Markov

chains.
107. Explain the concept of the stationary distribution in Markov chains.
108. What is the role of eigenvectors in analyzing Markov chains?
109. Describe the process of calculating the long-run behavior of a Markov

chain.
110. How can we assess the convergence of a Markov chain?
111. Explain the concept of 'period' in a Markov chain.
112. What is a recurrent state in a Markov chain?
113. Describe the concept of 'hitting time' in Markov chains.
114. How are Markov chains used in natural language processing?
115. Explain the concept of 'absorbing state' in Markov chains.



116. What is the significance of 'ergodicity' in Markov chains?
117. How can we simulate Markov chains computationally?
118. Describe the concept of 'absorption probability' in Markov chains.
119. What is the role of transition probabilities in the ergodic theorem?
120. Explain the concept of 'reversibility' in Markov chains.
121. How are Markov chains applied in finance and economics?
122. Describe the concept of 'backward induction' in Markov decision

processes.
123. What are the applications of Markov chains in biology and genetics?
124. Explain the concept of 'time-homogeneous' Markov chains.
125. How do hidden Markov models relate to Markov chains?


