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C yero Bce Ha4YMHanNocCob .......

e 2015r. Textbook in Statistics: AP Stats and Business Stats: Raising the bar
Lulu Press, Inc., USA, 2015.

e 2017r. Co3gaHue camTa https://raisingthebar.nl/
* 6 KypCcOB NO ABYAUMNJIOMHOMN NPOrpamme
Advanced Statistics

Basic Statistics

Econometrics

Matrix Algebra Raising the bar
. . . ns and outs of quantifative courses of University of London
Optimization

Quant Finance
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http://www.amazon.com/Ap-Stats-Business-Raising-bar/dp/131268559X/ref=sr_1_11?ie=UTF8&qid=1450685497&sr=8-11&keywords=mynbaev
https://raisingthebar.nl/
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Distribution function properties

category: dougherty introduction to econometrics, ec2020, ec2020 elements of econometrics, econometrics

The word "distribution” is repeated in elementary Stats texts hundreds of times

4 comments

yet the notion of a distribution function is usually mentioned tangentially or not studied at
all. In fact, the distribution function is as important as the density and in binary choice
models it is the king. The full name is a cumulative distribution function (cdf) but I am
going to stick to the short name (used in advanced texts). This is one of the topics most

students don't get on the first attempt (I was not an exception).

Motivating example

Example. Electricity consumption sharply increases when everybody starts using air

unction estimation

business stats, fn3142 quantitative finance, quantitative finance, statistics 2

unction estimation

eory says that what initially looks absolutely difficult, on clos

no comme Ihe law of large numbers proved

category: ap stats and business stats, dougherty introduction to econometrics, econometrics, the college board
3 comments

The law of large numbers overview

1 have already several posts about the law of large numbers:

conditioners, and this happens when temperature exceeds 9() °(". The utility company
would like to know the likelihood of a jump in electricity consumption tomorrow at noon.

1. Consider the probability /(7" <0 175) that the temperature tomorrow at noon 7" will not exceed
15 2(". How does it relate to the probability /?(7" < 2())? The second probability is obviously
larger, and this can be visualized by comparing the intervals (— ¢, 15]and (—ac, 20].

2. Suppose in the expression [?(7" < 1) the real number { increases to +~C. What happens to

the probability? As the intervals extend to the right, they eventually include all possible

temperatures, and the probability /”(7" < {) approaches 1.

3. Now think about { going to —~c. Then what happens to [?(7T" < {)? It's the opposite of the
previous case. Eventually, all possible temperatures are excluded, and the probability /(7" < )

goes to 0.

Generalization
Definition. Let \ be a ra

of X is defined by F'y (r
in the subscript, whereas

Distribution functi

1. start with the intuition, which is illustrated using Excel;

h

2. simulations in Excel show that convergence is not as fast as some textbooks claim;

3. to distinguish the law of large numbers from the central limit theorem read this;

=

e T b I e C C b I n K M 4. the ultimate purpose is the application to simple regression with a stochastic regressor.
( Here we busy ourselves with the proof.
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Generating Bernoulli random variable (coin) in Excel - Exercise
2.1

category: ap stats and business stats, st104a, statistics 1 2 comments

Generating the Bernoulli random variable is very easy and is better than actually tossing a
coin many times. This video illustrates Exercise 2.1 from my book: how to use Excel
RAND() and IF funcrions to simulate the coin in Excel

Simulation steps

1. RAND() (with empty parentheses) is the Excel function to generate a uniformly distributed
random variable on the interval ((). 1). If you enter the command =RAND() in two different cells,
the generated variables will be independent. The generated values will be recalculated each time
you change the spreadsheet, unless the Recalculate option is off.

2. The IF function has three arguments. The first argument is a condition. If the condition is
satisfied, the IF function supplies the second argument. If not, the third argument is produced.
For example, the command =IF(RAND()>0.3,1,0) simulates an unfair coin: the value 1 is taken
70% of the time.

See how this exercise can be extended to illustrate the law of large numbers.

The same RAND() command can be used to visualize the dependence of the slope and
intercept estimators on the sample.

The RAND() command is also used to generate normally distributed variables. A similar
construction allows one to simulate any random variable with an invertible cumulative
distribution function, see Exercise 7.6 in my book.

ample, we denote by 7" the temperature outside and by ¢ a cut-off valt
ice prOVider iS intereSted 1n knOWIHg the PrObabﬂlty P{T S t) :l the constant by a given number £ or more. The set where Y differs from ¢ by £ = () or
of {. This is exactly the distribution function of temperatur
estimar~ ***

Measuring deviation of a random variable from a constant

Let Y\ be a random variable and ¢ some constant. We want a measure of Y differing from

more is  the ouside of the segment [c— s c+ s that s,
{{IX-c|ze}={X<ec—c}U{X =2ec+c}

: Now suppose X" has a density p(f). It is
SEARCH RESULTS FOR PR d~L < F natural  to  measure the  set
{|X —¢| ==} by the probability
P(|X — ¢| = =). This is illustrated in
Figure 1.

Properties of variance
category: agresti & franklin, agresti and franklin, ap stats and business stats, econometrics,
statistics 1, statistics 2, the college board
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All properties of variance in one place
Figure 1. Measuring the outside of interval
Certainty is the mother of quiet and repose, and uncertainty the ca

foomen Convergence to a spike formalized

Preliminaries: study properties of means with proofs.

Definition. Yes, uncertainty leads to variance, and we measure it by
Var(X) = E(X — EX)% It is useful to use the name deviation from mean for
X — EX and realize that /(X — EX) = (), so that the mean of the deviation from
mean cannot serve as a measure of variation of \ around [ \.

Property 1. Variance of a linear combination. For any random variables X, }" and numbers
a. b one has

M Var(aX +bY) = a®Var(X) +2abCov(X.Y) + b*Var(Y).

The term 2abC'or(X. Y ) in (1) is called an interaction term. See this post for the definition
and properties of covariance.

Proof.

Var(aX +0Y) = E[aX +bY — E(aX +bY))?

(using linearity of means)

=E(aX +bY —aEX — bEY)?

(grouping by variable)

= Ela(X — EX) +b(Y — EY))?

(squaring out)

= E[a® (X — EX)? +2ab(X — EX)(Y — EY)+ (Y — EY)}]
(using linearity of means and definitions of variance and covariance)

= a*Var(X) +2abCov(X,Y) + b*Var(Y).




Bbibop maTtepuana n ayantopumu

* D1eMeHTapHbI MaTepuana YMTatoT Maao
* https://seeing-theory.brown.edu/

* 3103eHne CN0XKHOro maTepumana Tpebyet nocnenoBaTe/IbHOCTH

* Jlydwe BCcero npmBA3aTb CBOU CAaUT K UMEIOLWMMCA MPOrpaMmmam,
Kypcam, KHuram https://www.pearson.com/

* Bbibop A3biKa 3aBUCUT OT BbiOOpa ayamnTopumn

* Obbem n pasHoobpasne ysennumBaroT BUAMMOCTb CalUTa Ha
NHTepHeTe M YNcno noceleHnn


https://seeing-theory.brown.edu/
https://www.pearson.com/

Bbibop XOCTUHra

* CMOTPU PENTUHT U OT3bIBblI HA MHTepHeTe www.topl10.com/

* Bo3pact KomnaHumn, obLiee YNCNO CanToOB

e [IOoCTYNHOCTb, CKOPOCTb, Uptime, pacnonoxkeHmne cepsepos

* Habop nHcTtpymeHToB. WordPress He TpebyeT nporpaMmmnpoBaHUA
* Hannuue JavaScript, HTML, CSS, PHP — 3aBUCKUT OT KOHTEHTA

* CTOMMOCTb, OonJiaTa AOoNoAHUTENbHbIX NaKkeToB (y meHA 190 aonnapos
B roA,)

* BO3MOXHOCTb TOProBatTb U NPeaoCTaB/IATb MNJ1aTHble YCAYTU


http://www.top10.com/

Heobxoanmbie nporpammel

e MS Office

* (padpunueckme naketnbl Inkscape

e 1na maTemaTtukm Latex, Scientific Word

* 1na supgeo Camtasia. 300 gonnapos B roa

* Cneunann3mpoBaHHbie NaKeTbl B 3aBUCUMOCTM OT KOHTeHTa (Stata,
145-465 ponnapos B rog ana Haszapbaes YHuBepcurteTa)



[poasuKeHmne canta

* CoumanbHble ceTtn. Linkedln.com
* [naBHOe nctopusa n cnyxm (word of mouth)
* lLnpoTa n rnybnHa oxsata matepuana

e PazmelleHne obbaABNEHNI



Mpobnema: nsyyeHume Kasaxckoro

* PyCcCKOA3bIYHOE OKpYXKeHne

e ChoBapHbIM 3anac

* He3HaHWe rpammaTUKu

* HeaocCcTaToOK NPaKTUYECKOro obueHus

* [naronbl TpebyoT OTPabOTKN U AOBEeAEHNA A0 aBTOMATU3MA

* MoW onbIT U3y4eHUs NOPTYraabCKOro
* HenpaBunbHble rnaronbl metoT A0 40 pa3nnyHbix popm



