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INTRODUCCION —%(kz—k) vvher.e N s;ands for the number of days in the period under

€ consideration.
n this work, we intend to give the students a8 hands-on approach to one of A variant of the “Matching Pennies” game [6, p. 17] to introduce Bernoulli
(he most important topics in the first course of univariate families of random variables, both Laws of Large Numbers; and the Monte Carlo
parametric probability distributions: the Central Limit Theorem (CLT). To this simulation technique. In particular we defined ., 2k (14x)"
end, we have changed the traditional orders in which the topics are presented ( ) = —
for example, see 1,2] and proposed a set of computational, mathematical, ke L
and practical activities that enable the students to understand both: the roots - A modification of the approach presented [/] to introduce the Poisson
of the result, and its deep connection with the rest of the topics in Probability process and the Exponential distribution.
Theory, Risk Theory, and Data Science. One of our main contributions is the - A sketch of the proof of the CLT based on Chapter 5 (8], and a set of activities
fact that the experiences that we propose are organic, in the sense that they in the statistical language R to test the hypotheses of the CLT, and use it in
require the students to input the data, codes, and formulae by themselves, several random variables, which are usual in the actuarial context. We used
rather than limiting them to the observation of a pre-programmed applet to several normality tests, among which we can find Jarque-Bera’s, due (o a
generate knowledge [as in 3]. In this context, it is fundamental to former student of the Facultad de Ciencias Actuariales, Carlos Jargue-Uribe
acknowledge that the sketch of the proof of the CLT presented in Chapter (Act. 1976), and Anil K. Bera [3].

10.3 [4] is very accurate, and even quotes the complete proof [5, p. 233].

METODOLOGIA

We re-order some of the topics from the traditional ordering used in a
Probability course, and include some others from other disciplines in a
sequence related to ten commandments: 1. Thou shalt read the introduction,
2. Thou shalt not scam your neighbor, 3. Thou shalt share thy birthday, 4.
Thou shalt use trapezoids to approximate logarithm, 5. Lisez Euler, lisez Euler,
c'est notre maitre a tous, 6. Thou shalt play matching pennies, /. Thou shalt 3l -
plant a (binomial) tree, 8. Thou shalt record thy goals, 9. Honour De Moivre )

and Laplace, and 10. Thou shalt not doubt the strength of thy Theorem Gamma (5,5,1/5) Laplace (1,10)

RESULTADOS

- A heuristic on the CLT through an arranged board game where one faction

will scam the other by means of a misuse of the theorem. This activity includes
(he input of data in a spreadsheet and coding the convolution formula in VBA.
- An activity where we use the birthday paradox so that the members of the
control group get insights of the multiplication rule. We also recur to the
logarithmic function to simplify the calculations and to approximate the I -
Drobability of avoiding collisions in k trials in the birthday paradox context as

Normal (O,1) Beta (10,5)
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Student ¢ (10) Cauchy (0.05,0.07)
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