Walmart > <

y. Live better.

\ EAT COOKIES

Cookles & Milk-...Soda?



You might think Cookies and
Milk are bought together...




There are no specific associations between Walmart customers buying milk and cookies together.

Milk

Yes

You would be wrong.

Cookies and Milk Mosaic Plot

Cookies
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[-TEST: Milk and Cookies

| decided to perform a Z-TEST on this as well.

R C d MILK PURCHASED (PURCHASED COOKIES vs. NO COOKIES)
ode:
n

04

> YES.Cookies < subset{WALMART, WALMARTSCODKIES == 1)
> MO.Cookies «- subset(WALMART, WALMARTICODOKIES == @)

0.3

> YES.Cookies.Milk =- YE5.CookiesSMILK

= MO.Cookies Milk <- ND.CoockiesIMILK

= sd.YES.Cookies . Milk «- sd(YES.Cookies.Milk)

= sd.NO.Cookies Milk <- sd{MD.Cookies MilkD)

= mean.YES. Cookies Milk <- mean{YES.Cookies Milk)

= mean.ND. Cookies Milk <- mean{MN0.Clockies.Milk)

= len_YES.Cookies.Milk <- length(YES.Cookies.Milk)

= len_NWD.Cockies.Milk <- length{M0.Cookies Milk)

> sd.YES.ND.Cookies.Milk <- sqri(sd.YES.Cookies.Milks2/1len_YES.Cookies Milk + sd.ND.lockies
Milka2/len _NO.Cookies Milk)

= zata <- (mean.YES.Cookies Milk - mean.MNO.Cookies Milk)/sd.YES.NO.Cookies.Milk

> zeta

[1] -8.7729675

= p = pnorm{zeta)

x T T T T

possibility
0.2
|

0.1

0.0

[1] @.2197788

mean difference

Result
P-value = 0.21 >.05 NO correlation



TEA

> PermutationTestSecond: : Persutotion{WALMART
[1] @.125

» PermutationTestSecond: : Persutotion{WALMART
[1] e.119

= PermutationTestSecond: : Persutotion{WALMART
[1] @.128

> PermutotionTestSecond: : Permutotion{WALMART
[1] @.187

> PermutationTestSecond: : Persutotion{WALMART
[1] @.14

S

Result

Permutation Tests (x9):

, "COOKIES","TEA™, 1888, 1,03
, "COOKIES","TEA™, 1888, 1,03
, "COOKIES","TEA™, 1888, 1,8)
, "COOKTES","TEA™, 1888, 1,83

, "COOKIES","TEA", 1@8@, 1,8}

P-value > .05
Neither tea nor coffee show correlations either.

= PermutoticnTestSecond
[1] a.3

> PermutotionTestSecond
[1] @.317

= PermutotionTestSecond
[1] @.3z8

> PermutotionTeskSecond
[1] @.319

= PermutoticnTestSecond
[1] &.32

-

COFFEE

: :Permutotion{WALMART, "COOKIES","COFFEE", 18@@,

: :Permutaotion{WALMART, "COOKIES","COFFEE", 18@@,
: :Permutotion{WALMART, "COOKIES","COFFEE", 1880,
: :Persutotion{WALMART, "COOKIES","COFFEE", 18@@,

: :Permutotion{WALMART, "COOKIES","COFFEE", 18@@,

Result
P-value > .05
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SODA AND COOKIES

Permutation Test (x9)

R Code

= PermutationTestSecond: :Persutotion{WALMART, "COOKIES","S0DA", 18@4, 1,8)
[1] @.811
> PermutotionTestSecond: : Permutotion{WALMART, "COOKIES","SODA", 18@8, 1,8)
[1] @.e15
» PermutationTestSecond: : Persutotion{WALMART, "COOKIES","S00A", 18€8, 1,83
[1] @.81
= PermutationTestSecond: : Persutotion{WALMART, "COOKIES","S0DA", 1888, 1,8)
[1] @.813
* PermutationTestSecond: :Persutotion{WALMART, "COOKIES","S0DA", 1888, 1,8)
[1] @.ea7

3

Result
P-value > .05
(shows association)
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[-TEST: Soda and Cookies

SODA (PURCHASED COOKIES vs. NO COOKIES)

mean difference

= YES.Cookies <- subset{WALMART, WALMARTSCOOKIES == 1)
= MD.Cookies - subset(WALMART, WALMARTSCOOKIES == @)

> YES.Cookies.5oda <- YES.CookiesS50DA

W

MO.Cookies.Sode <- MO_Cookies$50DA

= sd.YE5.Cookies.5odo <- sd{YES.Cookies.Soda)

W

W

W

W

W

sd.ND.Cookies. Soda <- sd{M0.Cookies.Soda)
mean.YES. Cookies_ Soda <- mean{YES.Cookies. Soda)
mean.NO.Cookies . Sodo <- mean(ND.Cockies.Soda)
len_YES.Cookies.Sodo <- Llength(YES.Cookies. Soda)
len_ND.Cookies.Soda <- length{M0.Cookies.Soda)

> sd.YE5_MD.Cockies.Sodo <- sgri(sd.YES.Cookies.S5odor2/1len_YES.Cookies.Soda + sd_NO.Cookies

Soder2Slen _MO.Cookies. Soda)

s

> zeta <- (mean.YES.Cookies.Sodo -

> Zeta

[1] Z.34B043

= p =1 - pnorm{zeta)

>p
[1] ©.209648636

=

Result
P-value = 0.009
(shows association)

mean . N0 . Cookies . Soda)/sd . YES.NO.Cookies . Sodo



Another Finding: Coffee and Sugar Association

Permutation Test (x3):

> PermutationTestSecond::Permutation(dat, "“COFFEE", "SUGAR", 100@,
[1] @.006
> PermutationTestSecond: :Permutation({dat, "COFFEE", "SUGAR", 1800,
[1] @.0887
> PermutationTestSecond: :Permutation(dat, "COFFEE", "SUGAR", 1000,

[1] @.008
> PermutationTestSecond: :Permutation{dat, "COFFEE", "SUGAR", 1800,
[1] @.088
> PermutationTestSecond::Permutation(dat, "COFFEE", "SUGAR", 1000,
[1] @.087

Result
P-value ~ 0.008
(shows association)

[-TEST

YES.Coffee.Sugar <- YES.Coffee$SUGAR
NO.Coffee.Sugar <- NO.Coffee$SUGAR
sd.YES.Coffee.Sugar <= sd{YES.Coffee.Sugar)
sd.NO.Coffee.Sugar <- sd(NO.Coffee.Sugar)
mean.YES.Coffee.Sugar <- mean(YES.Coffee.Sugar)
mean.M0.Coffee.Sugar <— mean(NO.Coffee.Sugar)
len_YES.Coffee.Sugar <=- length(YES.Coffee.Sugar)
len_NO.Coffee.Sugar <— length(NO.Coffee.Sugar)
sd.YES.NO.Coffee.Sugar <- sgrit(sd.YES.Coffee.Sugar™2/len_YES.Coffee.
Sugar + sd.ND.Coffee.Sugar"2/len_NO.Coffee.Sugar)
>

Y VVVYVYYVYVY

> zeta <= (mean.YES.Coffee.Sugar - mean.NO.Coffee.Sugar)/sd.YES.NO.Coffee.
Sugar

> zeta

[11 -2.397572

-

> plot(x=seq(from = -5, to= 5, by=08.1),y=dnorm(seq{from = -5, to= 5, by=0
1) ,mean=08) ,type='1',xlab = 'mean difference', ylab='possibility',
main="SUGAR PURCHASED (PURCHASED COFFEE ws. NO PURCHASED COFFEE)")

> abline(v=zeta, col="red')

> p == pnorm(zeta)

>

[1] @.888252064




COOKIES AND 50DA

By Matthew Lau




