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Arknights

If you have not obtained a 6-star after 50 rolls, the odds of getting a 6-star
increase from 2% to 4%. If after 51 rolls you have not obtained a 6-star,
the odds increase again from 4% to 6%. This process repeats till the
probability reaches 100%.
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Graphical Representation of Arknights
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What is a Markov Chain?

Definition
A sequence of random variables is Markov Chain with state space χ and
transition matrix P if the probability of getting from one state to another
is dependent only on the current state.
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Example and Counterexample
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Coupon Problem

You are collecting coupons. For simplicity there are two coupons that you
want to collect and four coupons in total. Each day a coupon will appear
with each one having an equal probability.
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Graph of Coupon Problem
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Solution to Coupon Problem


0.5
0.25
0.25

0



Timothy Blanton (UC Davis) Markov Chains May 18, 2022 8 / 21



Solution to Coupon Problem


0.5 0
0.25 0.75
0.25 0

0 0.25
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Solution to Coupon Problem


0.5 0 0
0.25 0.75 0
0.25 0 0.75

0 0.25 0.25
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Solution to Coupon Problem


0.5 0 0 0
0.25 0.75 0 0
0.25 0 0.75 0

0 0.25 0.25 1
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Solution to Coupon Problem
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Solution to Coupon Problem


1
0
0
0




0.5 0 0 0
0.25 0.75 0 0
0.25 0 0.75 0

0 0.25 0.25 1


n
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Graphical Representation of Arknights

Timothy Blanton (UC Davis) Markov Chains May 18, 2022 14 / 21



Simplifying the Problem

How many pulls between 6-stars on average?
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Graph of Simplification
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Expected Hitting Time

∑
χ(Probability of getting to that state)∗

(Probability of getting to the goal state) ∗ (Number of steps to get there)
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Monte-Carlo Simulations
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Monte-Carlo Results
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Data Comparison

Pull Count Expected Result Actual Result
139 3.726 4
81 2.067 2
103 2.648 2
76 1.914 1
115 3.011 2
75 1.914 2
71 1.904 2
103 2.648 2
190 5.195 6
20 0.400 1
40 0.977 1
160 4.323 5
91 2.336 3
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Data Comparison

Pull Count Expected Result Actual Result
138 3.695 5
70 1.778 3
126 3.360 3
140 3.726 3
180 4.905 4
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