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1. Review: Exercise

* Xi, Xy, ... X;; ~ 1i.d. Bernoulli(p). Let p = %ZXL-.

« Pointwise asymptotic 1 — a confidence interval for p is

A Jﬁ(l _p) . \/15(1 )
Pn — Za n » Pn + Za

2 2 n

« We want to see how fast the coverage converges to 0.95 as the size
of sample n increases.



1. Review: Exercise

alpha 0.0500
p=0.5: alpha=0.05; % declare constants cover 1%5000 logical
z=icdf( normal ", 1-alpha/2,0,1); ¥ compute quantiles coverage 51T double |

[ 2

. ] , ] , n 31
#=1:20:1001; n=sizelx.2); ¥sanple size o 0.5000
s i m_num=50003 phat Ix5000 double
sample 21x5000 double
_ ) SimM_num 2000
coverage=zeros(n,1); X 1x571 double
z 1.9600

parfor i=1:n
samp le=randomt "binomial ", 1,p,uti), sin_num) s % BO1,pl=Bernoul | iip)
phat=mean({sample); % 1 by sin_num row vector
cover=ip<=phat+z.+sqrtiphat.+(1-phat). (i)} )&(p==phat-z.+sqrtiphat.+{1-phat).x(i)));
coveragel i J=sumicover)/sin_num;
end

plot (s, coverage, b, "Linewidth",1.5)

hald on

plotix, onesin,1)+0,95, k")

legend( " Asvnptotic CI° )5 wlim([0.92,0.98]): =1im([0,1000]);



1. Review: Exercise
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2. Efficient Code

« 'for’ executes statements specified number of times.

for i=1:-100
commands
=end

v' n=n+1; is implicitly embedded in the end of the commands.

v" Loop variable is scalar within the command block. Loop variable can
be defined by a vector.

- Eg. a=0:2:10
- Eg. A=[02 4 6 8 10]

» We can make codes more efficiently by using built-in functions or
vectorization!



2. Efficient Code: built-in function

- Example
v Cumulative sum vector
1. Loop
-~ - - ~ a=1:7: b=zeras(1.7):
1 1 for i=1:7
it i==1
2 3 biil=alil:
else
3 6 biil=aiil+b({i-17;
end
4 10 end
5 15
6 21 2. Built-in Function b=cumsumial;
7 28
., — . y

Search before coding!



2. Efficient Code: Vectorization

- Example
v Consecutive sum vector

-~

1

2

-

-

1

11

13

-~

. Loop

. Vectorization

a=1:

T

b=zeros=s(1.7):;

for i=1:=7%

end

i f

el s

end

i ==1
bCid=alil:
e
bBCild=alil+ali-12):

b=[0 ail1:B)]+a:



2. Efficient Code: Vectorization

« Example
p=0.5; alpha=0.05: z=icdff{ normal .l1—alphas=2.0,1)1: % declare constants & compute gquantiles
n=100 ¥ cample size
S im_num=5000: % simulation number

cover=zeros(1l.n):

for i=1:sim_num
sample=randomf binomial " ,1,p.n.1): % Bl1.pl=Bernoulli(p]
phat=mean{sample):
cover(i)=ip<=phat+z+sqrtiphat+{1-phat)/n)l&{p>=phat—z+sart(phat+{1-phat ) nll:
end

coverage=sumblcover)/sim_num:;

p=0.5; alpha=0.05; z=icdf( normal’ ' .l1-alphas2,.0,1);: ¥ declare constants & compute quantiles
n=100 # sample size
s im_num=5000: % simulation number

cover=zeros(1.nl;

sample=random{ binomial " ,1.p,n.sim_num);
phat=mean(sample); # 1 by sim_num row wectaor
cover=(p<=phat+z+sgrt(phat .+{1-phat ) n) )& p>=phat—z+sqrti{phat.+{1-phat)/n1);: % 1 by 5000

coverage=sumicoverlSsim_num;
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2. User-defined function

Function [y1, y2, ..., ym] = myfun(x1, ..., xn)

I I I

M outputs Function N inputs
Name

¥4 BT7| - Untitled2t

i
,
;
!
;
;
1

| United?* | + |

function [outputs] = myfunlinputs)
0| 2l fer 22 2= £

e




2. User-defined function

« Function [y1, y2, ..., ym] = myfun(x1, ..., xn) .......... End
M outputs Function N inputs
Name

v Function name
- Must begin with an alphabetic character.
- Must match the name of the file.

v" Function file can contain multiple local functions or nested functions.

v Any variable created within the function but not returned disappear
after the function stops running.

(A function works on a separated workspace from the base workspace.)



2. User-defined function: example 1

p=0.5; alpha=0.05; z=icdf({ normal",1-alpha/2,0,1); ¥ declare constants & compute quantiles

n=100:10:500
51 m_num=5000;

Main Code prob=zeros(size(n, 2),1);

for j=1:gizeln,2)

sample=random "binonial ", 1, p,nli), sin_num);

problj)=asyCl(p, sanple);
end

function [coverage]=asyCl(paraneter, data)
z=icdf( normal ", 0,978,0,17;

[ [n kl=size(data);
Code phat=nean{data);

% sanple size
% osimulation number

% B(1,p)=Barnoul 1i(p)

cover=(pephat+z+sart (phat, #(1-phat ) /n) )& px=phat-z#sqrt (phat . #(1-phat ) /n));

coveragessun(cover ) /k;
end



2. User-defined function: example 2

« OLS Estimation Function

OLS_Estimation.m | exercise_ols.m |+ |

function [b, SE, resid, n. k] = OLS_Estimation{y,:)

QLS Estimation Function

+x+++ |[NPUT @ +++++xxtxx

v dependent variable, »: independent variable

+x+++ OLUTPUT ++#++++xxx+x

b: estimataory SE: standard errar / resid: residuals

o o o o

n: observation/ k: number af regressors (including constants)

I
=
|

= [ones{length{wi, 1), =]:

Function I

Code

— [n kl=sizel(X);

- b=0K =X (E =40
— resid=x+b-Y:

- Hao=resid +*resid:

- sigmaf=(RASS/(n-k)):

— cov_mat=sigmad+inv(x «x);
— SE=sgrt{diagicov_mat));

— end



2. User-defined function: example 2

« Simple way for OLS Estimation

ZFh
LA

[10.0052:-3 97761 .0094] |
T 12 douwble

wousing user defined function e iocer
- load( "dataset.mat’) e double
Using User rrnroate
defined y=dataset(:,1); OO0 E5IE
. x o002 doubls
FunCtlon H:dat aset |: , Ed] : x1 1000 T double

e Tehe T double
¥ TOO T doubie

% 0sing exiting function H% 57 2Y:
v~ o+ wl o+ ore
Using wl=nlc, 105 wd=nl s, 2 I |
Existing t|:l|:tEl|Il|E|:'_-.-',H] ,:":E:I , Estimate SE tStat pialue
function Im=tit |[I]|:t|:l| : I'_-.-'”H] +ye :' (Intercept) | 10,005 0.016071 | E22.88 O
! 3.9776 0.016098 | 247.08 O
w2 10094 0.01611 | 62858 D

ZrEZE e 1000, 2AF AMRE: 997

RHS =&F: 0.508

ZZ A== 0,985, =FE Z2FA+ 0.955

& 2EN et F-EHIF: 3.21e+04, p-df = 0




2. User-defined function

« Anonymous function
v myfun = @(input) statement

- A function that is not stored in a program file, and is composed of
a single executable statement.

- Accepts multiple inputs and outputs.

> sqroot=00x] ». "2

_ mywfun =
sqroot =
ClE2 af= Zzt= function_handle:
CHE afE Zt= function_handle:
B, w)u, "2+y, T2u, 2y
@(wlx, "2
= ow=[1 2];
== ow=[3 4] ;

> sqroot([1 2 3])
== z=my funisx, w)

= =




Q&A

END



