Nhap mon phan tich dir i

Instructor: BDang Hai Bang



Muc tieéu khoa hoc

» Gilp nguwdi hoc hiéu dwoc ban chat va tam quan trong ciia Khoa ho
trong cOng viéc va cudc song.

» Trang bi cho ngwdi hoc cac céng cu co ban trén Excel str dung trong
hoc di¥ liéu.
» Dinh huwédng ngwdi hoc tim toi, phan tich, x& ly dir liéu trong chinh [T
cbng tac cua minh.




NOi dung giang day

» Phan 1. Gigi thiéu vé Khoa hoc D liéu (1 tiét)
» Phan 2. Kham pha di liéu v&i Excel

» Tiét 2: Kham pha di liéu

> Tiét 3: Trwc quan hda bang biéu do

> Tiét 4: Cac biéu do st dung trong KHDL

> Tiét 5: Thwe hanh kham pha di liéu
» Phan 3. Nhap mén vé Thong ké

> Tiét 6: Thong ké mo ta

» Tiét 7: Thong ké két hop

» Tiét 8: Thwe hanh véi thong ké




Tiet 1. Gidi thieu vé Khoa hoc DU lieu

» Khoa hoc D liéu la mdt nhanh con cia Khoa hoc May tinh
» Khoa hoc D liéu sé& la modt chire danh nghé nghiép phu trong twong lai

» Khoa hoc di¥ liéu tap trung vép phan tich, x& ly cac di¥ liéu dwéi dang con
nguwoi doc dwoc va chuyén doi thanh cac thong tin ¢6 y nghia, giup cho qua
trinh ra quyét dinh cia con nguoi.

» Ai ciing c6 thé tré thanh Chuyén gia, Nha Khoa hoc D liéu trong linh vie
chuyén mén hep clda minh




Phan 1. Gidgi thieu vé Khoa hoc DU lieu

» Khoa hoc D liéu la mdt nhanh con cia Khoa hoc May tinh
» Khoa hoc D liéu sé& la modt chire danh nghé nghiép phu trong twong lai

» Khoa hoc di¥ liéu tap trung vép phan tich, x& ly cac di¥ liéu dwéi dang con
nguwoi doc dwoc va chuyén doi thanh cac thong tin ¢6 y nghia, giup cho qua
trinh ra quyét dinh cia con nguoi.

» Ai ciing c6 thé tré thanh Chuyén gia, Nha Khoa hoc D liéu trong linh vie
chuyén mén hep clda minh




Cac nguon sinh dir lieu

» Ngudn di¥ liéu do ca nhan sinh ra: La cac s6 liéu do co thé, hoat ddng cé nhan,
hoat déng khi tham gia lam viéc, giao tiép xa hoi

» Ngubdn di liéu do tb chirc sinh ra: La nguén di liéu cda td chire sinh ra phuc vu
muc dich cua t6 chirc ay

» Ngudn di¥ liéu do hé théng sinh ra: La ngudn dir liéu do hé théng tw ddng sinh
ra trong qua trinh hoat déng ciia may maéc




DiI lieu do ca nhan phat sinh

5 gi® 30 Tinh day, tat chuéng dién thoai, xem cac Théng tin vé thdi gian ngu, lwong buwédc chan, sb

thdng tin vé sirc khde trén smart watch. Doc calo tiéu thu trong ngay. Thong tin g&ri va nhan trén

va tra 1o6i email, twong tac véi mang xa hdi  cac nén tdng mang xa hoi

Gel Tapthéduc Théng tin lwong calo dét chay

Lai xe dén chd lam viéc Thong tin GPS trén xe vé quang dwdng di chuyén,
camera hanh trinh. Thoi diém vao ra diém kiém
soat vé cla can ho ctiia Tom / cong ty cia Tom

Lam cac coéng viéc van phong trén bd cong D¢ liéu check-in time, dir liéu tr bé cbng cu

cu Microsoft Office, glri va nhan email, stv Microsoft Office, di liéu phat sinh trén phan mém

dung cac phan mém nghiép vu cho nhan vién nghiép vu

12 gi®» Di an trwa, quet thé credit card, thé thanh D@ liéu thdng tin chuyén khoan, di¥ liéu théng tin
vién than thiét cia quan an trén thé khach hang than thiét

Choi games giai tri tai cong ty C4c théng tin d liéu ngwdi choi trén hé théng

Tiép tuc lam viéc Cac dir lieu moi

1715 - 19 gi® Lai xe tré vé nha, di siéu thi gan nha Ngoai di¥ liéu sinh ra cta xe hoi, dir liéu tai khoan
ngan hang, di¥ liéu mua sadm dwoc cap nhat thém
trén hé théng cla siéu thi

20 gio» Xem tivi, Netflix, lwét internet, mang xa hoi Céac chwong trinh truyén hinh phéat sinh di¥ liéu, hé
théng lwu lai di liéu vé lich st xem phim, di liéu
duyét web, mang xa hoéi




Weight (kg) Height (cm) Category

Alice 58 161 . Normal

Bob 63 189 : Underweight
Crist 99 168 . Obese
Dave 81 183 . Normal

84 167 . Overweight



MG 1 file dU lieu dang text

3 Lemonade2016 - Notepad — O x

File Edit Format View Help
pate,Location, Lemon,Orange, Temperature,Leaflets,Price ~
7/1/2016,Park,97,67,70,90,0.25
7/2/2016,Park,28,67,72,90,0.25
7/3/2016,Park,110,77,71,104,0.25
7/4/2016,Beach,134,99,76,98,0.25
7/5/2016,Beach,159,118,78,135,0.25
7/6/2016,Beach,103,69,82,90,0.25
7/6/2016,Beach,103,69,82,90,0.25
7/7/2016,Beach,143,101,81,135,0.25
,Beach,123,86,82,113,0.25
7/9/2016,Beach,134,95,80,126,0.25
7/1e/2016,Beach,140,98,82,131,0.25
7/11/2016 ,Beach,162,120,83,135,0.25
7/12/2016,Beach,130,95,84,99,0.25
7/13/2016,Beach,109,75,77,99,0.25
7/14/2016,Beach,122,85,78,113,0.25
7/15/2016,Beach,98,62,75,168,08.5
7/16/2016,Beach,81,50,74,90,0.5
7/17/2016,Beach,115,76,77,126,0.5
7/18/2016,Park,131,92,81,122,0.5
7/19/2016,Park,122,85,78,113,0.5
7/20/2016,Park,71,42,70,,0.5
7/21/2016,Park,83,50,77,90,0.5
7/22/2016,Park,112,75,80,108,0.5
7/23/2016,Park,120,82,81,117,0.5
7/24/2016,Park,121,82,82,117,0.5
7/25/2016,Park,156,113,84,135,0.5
7/26/2016,Park,176,129,83,158,0.35
7/27/2016,Park,104,68,80,99,0.35
7/28/2016,Park,96,63,82,90,0.35
7/29/2016,Park,100,66,81,95,80.35
7/30/2016 ,Beach,88,57,82,81,0.35
7/31/2016,Beach,76,47,82,68,0.35 o

< >
Ln 1, Col 1 100%  Windows (CRLF) UTF-8




3 1 file AU’ lieu trén Excel

0
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a1 - J | Date -
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1 Lcu:aliun Lemaon  Oramge Temperabileafiets  Price

z | T/1Z0LE Park 87 &7 ™ 50 0.25

3| T E0E Park 98 67 k] ] 0.25

4 7/3(20L5 Park 110 77 71 104 0.25

5| 7/4[ 3006 Beach 134 a5 76 S 0.25

6 7/5/2006 Beach 158 118 78 135 0.25

T T/E 2048 Beach 103 & A7 o 0.25

8 7/6/20106 Beach 163 64 82 20 025

9 7/7/2045 Beach 143 101 81 135 0.25

10| Beach 123 a6 42 113 0.25

1 792005 Beach 134 o5 80 126 0.25

12 | AA0FE Beach 140 a8 82 121 0.25

13 7/11/2016 Beach 162 120 83 135 025

14 ANI/TOUE Banch 130 95 B " 0.25

1% /13/2018 Beach 109 5 17 El 025

16 | 71142045 Beach 122 85 78 113 0.25

17 2/15/2016 Beach 98 62 5 108 0.5

18 7/15/2016 Beach B1 50 T4 20 0.5

4| WA NG Beach 115 76 7 126 0.5

20| /182006 Park 13 a2 81 132 0.5

| /1S I01E Park 122 85 78 113 0.5

22 A20/z2006 Park Ed | 42 o oS

23| F/21/2016 Park 83 50 77 B 0.5

24 22/2016 Fark 112 75 80 108 0.5

25 7/23/2006 Park 120 82 81 117 0.5

26 | W IL[FONE Park 121 82 82 17 0.5

2| 7/25/2008 Park 156 113 84 138 0.5

28 | F/26/2015 Park 178 129 a3 158 0.35

29 FI0LE Fark 04 3 80 " 0.35

30 7/18/2016 Park 113 ] 82 20 0.35

n| 7/29/2015 Fark 100 3 81 95 0.35

32| 7/30/2016 Beach BE 57 a2 &1 0.35

31 A 2ME Beach 76 a7 82 = 0.35

34

35

36

37

38 4
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40 -
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Kho dir lieu mé danh cho KHDL

» Co rat nhiéu kho di liéu mé trén thé gidi danh cho cdng déng nhirng nha
KHDL duwoc liét ké dudi day:

Data.gov - Trang d li€u m& cua chinh phu Hoa Ky

Data.gov.in - Trang di¥ liéu m& cla chinh pht An D6

Data.worldbank.org - Trang di liéu m& cla Ngan hang thé gioi

Data.world — D liéu cho cac nha bao, nha kinh doanh va nhiéu dbi twong khac

vV v v v Vv

Kaggle.com — Trang di¥ liéu chia sé dwoc nhiéu nha KHDL st dung nhat




MOt sO thao tac ca ban vai dU lieu

Sap xép

Loc di¥ liéu

Thao tac véi div liéu khdng hoan chinh
D liéu sinh maoi

NOGi suy di¥ liéu

vV v v v v Vv

Lam sach di¥ liéu




» Kich ban dir liéu:

>

Tiet 2. Kham pha dir lieu

Rosie 1a mot hoc sinh cap hai. Co &y da danh ky nghi hé ciia minh, cb gang tim cach kiém
va Rosie da chon lam mét cdng viéc tai quay ban dé udng. Rosie lam d6 udng dé ban cho m
nguoi.
B&i vi la mdt nguwdi kha thdng minh, nhay bén, ¢ Ay biét rang néu ¢b Ay tan dung di liéu vé
doanh s ban d6 udng cua minh thi cd ay co6 thé sé thanh cong hon trong twong lai.
Vay nén, Rosie can than ghi lai tat ca dir liéu lién quan dén viéc ban d6 ubéng va lwu trir d

do trong bang tinh Excel dudi dang tép csv. Chung ta sé cung tim hiéu va phan tich cach osi
lam viéc v&i dir liéu dé hiéu mot sb khai niém co ban vé kham pha di liéu.



Cac loai cau hoi vé dir lieu

Toi da ban dwoc bao nhiéu ly nwéc chanh hoac doanh thu cua téi la bao nhiéu? Day la |
thong tin mé ta vé dir liéu
Tiép d6 ¢d &y mudn xem céc loai di¥ liéu cd tinh lién két hay khong, c6 quan hé nguyé
nhan - két qua nao gilra cac dir liéu hay khéng nhu:

» Yéu td nhiét do / sé lwong t& roi phat ra c6 anh hwdng dén doanh sb ban hang hay khéng?
Ngoai ra c6 &y con cé cac cau hdi loai so sanh nhuw:

» Doanh sé nwéc chanh va nwéc cam cé chénh léch hay khéng va mirc chénh I&ch 1a bao nhiéu?

» Doanh thu gitra cdng vién va bai bién c6 chénh I&ch hay khéng va noi nao ban hang nhiéu hon?

Cudi cung la loai cau hdi mang tinh chat dw doan véi di liéu vé doanh s0 ban hang truéc
do lieéu Rosie c6 thé dy doan sé ban dwoc bao nhiéu trong nhirng ngay ké tiép hay khong.



Mot s6 ham thong dung trong Excel

» Ham téng hop: count, sum, average, min, max..v....v..v
» Cobng thire = [cell $X$i] operand [cell $Y$j]
» Coéng thirc = function_name(danh sach tham sb)
» Minh hoa (Lam sach di¥ liéu & tinh toan):
» Count:
» Loc trung
» Dién khuyét thiéu
» =COUNT([Date])




Hién thi truc quan trén bang tinh Exc

- Data Bars Revenue Home - Conditional Formating = Gradient Field
2

- Color Scale Temperature Home - Conditional Formating > Color Scales

Icon Sets Leaflets Home - Conditional Formating - Icon Sets 2>
Rating (Star icon)

Top/Bottom Rules Sales Home - Conditional Formating - Top/Bottom
Rules = Top 10% / Bottom 10%




Tiét 3. Truc quan hda bang biéu do

0 Khi vé bat clr biéu d6 ndo, ching ta phai thwc hién cac bwdc sau:

» Lwa chon cac cot di¥ liéu trén bang dé thwe hién biéu dién (cé thé thém bét ca
cot dir liéu dwa vao biéu do sau)

» Chon loai biéu d6 can biéu dién
» Tao loai biéu d6é dwoc Iwa chon va tly bién hién thi

» Thém chu thich cho ro rang
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Minh hoa biéu d6 bang dudng xu huéng

Revenue over Time
$160.00

$140.00
$120.00
$100.00

$80.00

Revenue

$60.00

$40.00

$20.00
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Minh hoa vai biéu
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Minh hoa vdi biéu dd tron

Flavor average sales

N

® Lemon

= Orange




Minh hoa véi biéu dd phan tan

Sales vs. Leaflets




Tiét 4. Mot s6 biéu do s dung phd bién tro

Leaflets over time

[68, 77] (77, 86] (86, 95] (95, 104] (104, 113] (113, 122] (122, 131] (131, 140]




|Lemon
97
98
110
134
159
103
143
123
134
140
162
130
109
122
98
81
115
131
122
71
83
112
120
121
156
176
104
96
100
88
76

Orange
67
67
77
99

118
69
101
86
95
98
120
95
75
85
62
50
76
92
85
42
50
75
82
82
113
129

63
66
57
47
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Biéu d6 hop va dai dir |

Chart Title

176

129

71

42




AV 4N

Biéu do 3 chiéu

Lemon va Orange theo Day
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Pivot Table

Row Labels

562
331
231
583
296
287
587
289
298
490
315
175
444
265
179
530
221
309
521
303
218
3717

380
221
159
424
219
205
427
213
214
323
213
110
299
186
113
356
148
208
351
202
149
2560




Pivot Table sau khi chuyén Location sang vi

| cowmntabets | [ . | |

Row Labels
| Sunday |
| Monday |

Wednesday

Frida
Saturda

Grand Total

Beach

Sum of Lemon

331

296
289
315
265
221

303
2020

Sum of Orange
221
219
213
213
186
148
202
1402

Park

Sum of Lemon
231
287
298
175
179
309
218
1697

Sum of Orange
159
205
214
110
113
208
149
1158

Total Sum of Lemon

562
583
587
490
444
530
521
3717

Total Sum of Orange

380
424
427
323
299
356
351
2560
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I I ® Park - Sum of Lemon

m Park - Sum of Orange

o

AN ON NN
& S &

Hinh 4.3 Pivot chart véi Location chuyén sang vi tri cit
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Hinh 4.4 Pivot chart véi Location chuyén tré lai vi tri hang




Tiét 5. Thuc hanh kham pha d{ liu — Thao tac co

» M¢ file Lab

» Thao tac dinh dang

» Tinh tong sb ngay

» Loc di¥ lieu trung

» Tinh toan da liéu sinh ma&i

» M6t s6 ham co ban trong Excel




Tiét 5. Thuc hanh kham pha d{ liéu — Truc quan hd

» Trwc quan véi bang tinh

o -
Data Bars Revenue Home - Conditional Formating -
Gradient Field
2

- Color Scale Temperature Home - Conditional Formating > Color

Scales

Icon Sets Leaflets Home - Conditional Formating - Icon
Sets - Rating (Star icon)

Top/Bottom Rules Sales Home - Conditional Formating -
Top/Bottom Rules - Top 10% / Bottom
10%




Tiét 5. Thuc hanh kham pha d{ li€u — Truc quan hoa (2

» Trwc quan v&i biéu dd

Tho tw
1

b

Cot div liéu st dunc

Date, Temperature, Insert > 2D-Line & Thém tiéu dé, nhan, trend

Line
Clustered/Staked

Column
3D Pie chart

Scatter
Histogram

Box and Whisker

Revenue
Orange, Lemon

Average(Lemon),
Average(Orange)

Sales, Leaflets
Leaflets

Orange, Lemon

line
Insert - Clustered Column / Staked Column -
Thém tiéu dé, nhan

Insert > 3D Pie chart

Design = Switch Row/Column, thém tiéu dé
Insert > Statistic Chart > Scatter (biéu dd dau
tién), thém tiéu dé, nhan

Insert > Histogram = Xéac dinh s6 bin, thém tiéu
dé, nhan truc

Insert - Statistic Chart > Box and Whisker,
Thém tiéu dé, nhan



Tiét 5. Thuc hanh kham pha d{r lieu — Pivot Chart/

» Trwc quan v&i biéu dd




Tiet 6. Thong ké mo ta

» Cac loai bién s trong thong ké
» Tong thé va mau
» Do lwdng xu hwdng tap trung
> Trung binh, trung vi va yéu vij
> Phan phdi chuan, 1&ch trai, l&ch phai
» Tinh bién thién cta di liéu
» Pham vi
» Phuwong sai
» Do léch chuan
> Sai sb chuan




3 loai bién so trong thong ké

» Bién lién tuc: D6 1a cac con so lién tuc nam trong moét pham vi v
chung ta sé tinh dwoc. Vi du nhiét d® moéi ngdy ma Rosie ban nwd
chanh, n6 thay déi méi ngady nhwng nam trong khoang gia tri (khoa
tri cla nhiét dd mua hé). Nhirng bién nado co lién quan t&i yéu to tho
thwdng 1a bién lién tuc

» Bién réi rac: Day 1a nhivng s6 nguyén rdi rac, riéng 1& va thwérng chu
dém thay vi tinh. Vi du lwgng to roi ma Rosie phat ra moi ngay.

» Bién so6 phén loai: Thuc ra la cach dan nhan cho di liu vi du Rosie bz
& cdng vién va bai bién, chung ta co thé hiéu rang Park la biéu dién s
va Beach la biéu dién cla sb6 2. Pay la cach con ngudi ching ta da
dé dé quan ly.




Tong thé va mau

» Khi chung ta thye hién cac phép thong ké ching ta di thu thép d
lieu. Trong nhiéu trvong hop chung ta khong du nguodn lwc dé lay h
di¥ liéu (do lwong di¥ liéu khdng 16, mat nhiéu thdi gian, cong surc).

» Luc dé chung ta sé lay nhirng mau dai dién, do la cach lam viéc voi
thong ké va cling 1a cach ma cac nha KHDL 1am viéc v&i div liéu.
Mau di liéu luc nay chi Ia tAp con cla tdng thé. D liéu tong thé
duoc ky hiéu X (Cac dir liéu trong tong thé sé 1a X, X,,...,X,), di liéu
con dwoc Ky hiéu la x (Cac di¥ liéu trong mau sé 1a Xy, Xo,...,X,)




Po luéng xu hudng tap trung

Sales of flavors

3

2
0
2 = 6 8 10

o oo &N N N | B

[
=

Hinh 6.1 Biéu d6 tan suat doanh s6 do udng trong mot s0 ngay




Trung binh, trung vi va yéu vi

N
2%
i=1

N
Trong truong hop nay ta tinh duoc trung binh la 6.

Cong thirc tinh trung binh tong thé: # = va trung binh mau: ¥ =-+

Tiép dén chung ta tinh dén gia tri trung vi (gia tri ¢ giita nhat sau khi dir liéu di sap xép)
theo cong thure sau:
M _El v6i n la tong sO quan sat, sO trung vi nam & vi tri th 5 va co gia tri 1a 6. Gia

2 triyéu vi dugc dinh nghia la gia tri xuat hién nhi€u nhat, trong treong hop nay
yeu vi cling la 6.




Phan phéi chuan

Quan sat bicéu do bén dudi ta thay trong nhu ngau nhién ma cac gia tri trung binh, trung vi,
yéu vi trung nhau. Phan ph01 ching ta quan sat duoc goi la phan phoi chuan, trong phan
phoi chuan thi hau hét cac gia tri bi hut vé & gia tri & gifta va tir &6 phan phoi kha dong déu
sang hai bén:

i
2 4 6 8 10



Phan phoi Iech phai

Trén thuc té chiing ta luén muon tim cac gia tri trung binh, trung vi va yéu vi dé tim hiéu
xem phan phoi cia ching ta chuan dén dau, trén thuc té thi khong thé c6 phan phoi chuan
mot cach hoan hao nhu hinh trén. Hay xem xeét mot vi du khac vo1 cac cot la sO to roi
Sophie phat ra hang ngay, lién tuc trong 16 ngay.

1 3 4 5 5 5 6 6 7 7 8 8 9

10 15

10 | 15




Cac dang thuc phan phoi dir lieu

Mo

M I

1 3 4 5 6 7 8 9 10 15 1 3 4 5 6 7 8 9 10 15




Tinh bién thién cua dir lieu

» Pham vi gia tri
» Phuwong sal

» D0 léch chuan
» Sai sO chuan




Pham vi gia tri - Phudng sai

» Céch tot nhat dé theo ddi d6 phan tan clia né la theo doi pham vi gia tri. Pham vi gia tri d
la 1ay gia tri I&n nhat trir di gia tri nhd nhat

» Phwong sai:

Cong thire tinh phuong sai - hay d6 bién thién cta dit liéu nhw sau: o' =

bay la cong thuc tinh phwong sai cua tong thé. Cong thirc tinh
phuong sai vd1 mau c6 dang nhu dudi day (thay vi chia cho n thi chia cho n-1, wdc lugng
chéch)
2( i x )2
S2 — _i=1
n=1
Ap dung vao truong hop cu thé véi vi du dau tiét, ta c6 gid tri phuwong sai mau la:

S2=(6 22+ (6 42+ (642 +(6-62+(6-62+(6-62+(8—6)2+(10-6)2/(9-1)=6




Pd Iéch chuan

s=+s2=2.45 duoc goi la do lech chuan ctia mau.
Mot dicu tha vi véi do 1éch chuan 1a néu nhu ban c6 mot phan phoi 1éch chuan thi khi dit
n6 vao mot hé thong chuan do thi chiing ta sé hiéu duge hé thong chuan do c6 ¥ nghia nhu
thé nao. Chung ta quay lai v6i vi du dau tiét, véi mot phan phoi chuan nhu thé nay thi
68.2% dit li¢u s€ roi vao khoang léch chuan tr -1 dén +1, 94.5% roi vao khoang Iéch chuan
tir -2 dén +2 va 99.7% roi vao khoang léch chuan tir -3 dén +3

25 -1s 0 1s 2s




Sai sO chuan

» SE =s/+/n=0.82 dwoc goi la sai s6 chuan clia mau va dwoc st dung nhiéu hon la do 1&
chudn. Vi du ban |4y rat nhiéu mau trong moét tdng thé va khdng phai lan ndo ciing ra mét
trung binh giéng nhau. Sai s6 chuan cho chung ta wéc lwgng dwoc gia tri tinh ra gan véi s
binh thwec nhw thé nao.




Tiét 7. Théng ké tdng hgp

Hé sb twong quan

Kiém dinh gia thuyét
T-Test/Z-Test

T-Test Trung binh hai mau
T-Test Cap doi

Hoi quy

vV v v v VvV Vv




Hé so tudng quan

» Hé s twong quan nam trong khodng -1 dén +1. Gia tri cang gan 1 thi cac bién so cang |
nhau. Néu hé so twong quan dwong thi cac bién s6 co moi quan he dong bién, he so two
thi cac bién s6 c6 moi quan hé nghich bién.

» Hay twdng twong xem diéu gi xay ra khi Rosie tang gia do uong. Ching ta co thé thay doan
xuodng. D6 la vi du cua twong quan nghich bién. Gia tang, doanh s6 giam - ly thuyét kinh dié
té.

» Khilwgng to roi dugc phat ra tang Ién, doanh so cling tang Ién (nhiéu ngwoi biét dén clra han
Rosie hon). Day la vi du cua twong quan dong bién.

Lemon  Orange Temperature Ledflets Price Sale Revenue
Lemon 1
Orange 0.996714 1
Temperature 0.477345 0.453116 1
Leaflets 0.90578 0.872193 [ SI200008 1
Price -0.27053 -0.31808 -0.033574567 0.033303 1
Sale 0.999309 0.999036 0.466616419 0.891188 -0.29257 1

Revenue 0.469276 0.426955 0.339446501 0.603123 0.70225S5 0.450239




Kiém dinh gia thuyét

Rosie da ban nwdc chanh dwoc mot thdi gian va cd &y mudn xem xét tai sao lai co sy kh
lvong nwoc chanh dwgc ban ra & cac thang khac nhau. Thong ké ligu co giup giai thich ch
dwore liéu doanh s6 hang thang chi la diéu ngau nhién hay co cac yéu td khac chi phoi.

Trén thuc té, chung ta c6 2 loai gia thuyét trong thong ké. Loai dau tién la “gia thuyét khong”
ban trong trwedng hop nay la khéng cé khac biét gi, s chénh lIéch doanh sb ban hang nwéc ¢
chi Ia ngau nhién.

V 4
Ay,

Loai gid thuyét thir hai la “gid thuyét thay thé”: sw khac biét vé doanh sb nay la Ién hon,
hon hoac don gian chi la c6 sw khac nhau & day.

Gia thuyét thong ké chap nhan tri 6 p vao khoang 0.05 (ttic 1a 5% trong phép thong ké duoc
hién co thée sai). Trong mét so linh viee khoa hoc con s6 p con nhé hon nira vi du 0.01 hoa
0.001.



T-Test//Z-Test

> E)au tién la T-Test trung binh mot mau. Hay two’ng tuo’ng chung ta da blet vé doanh
sb ban hang cua Rosie trong 5 nam vira qua va xac dinh xem doanh sb dat dwoc
trong nam nay co thye sy khac voi nhung gi dwoc dw doan theo lich sir ban hang
va chung ta s& dung loai thong ké nao. Gia s 180 ly niwéc chanh la sb lwong trung
binh c6 ay ban dwoc trong thang 7 trong nam qua (Idy mau thang 7 nam nay dé so
sanh). Céng thirc dé tinh nhw sau:

X— |

s/Vn

» Phan nay ta de cap thém khai niém bactwdodf=n-1la sb long cac muc trong
dir liéu co thé thay ddi ma van cho ra g|a tri trung binh khéng dbéi. Thuc ra ching ta
dang thwe hién kiem dinh Z-Test thay vi T-Test vi chung ta dang g|a dinh chung ta
da co san thong tin tng thé. Gia st binh quan thang 7 trong 5 ndm qua Rosie ban
dwoc 180 ly nwée chanh. Ta nhap cong thire Z.Test("Dir lieu cot Total Sales”, 180)
ta dwoc con s6 0.028 (<O 05) nén no ¢o gia tri thdng k&, trung binh ban hang nam
nay co khac biét v&i nam ngoai.

> t=




T-Test trung binh 2 mau

t-Test: Two-Sample Assuming Equal Variances

Orange
80.35483871

683.118279 489.7698925
31 31
586.444086

0

60

5.889393952
9.39311E-08
1.670648865
1.87862E-07
2.000297822




T-Test cap doi

» VAn st dung vi du trén t-Test: Paired Two Sample for Means

gia str nam nay Rosie
quyét dinh thay dbi chién

Sale

Sale

lwo'c ban hang bang cach Mean 196.9354839 185.9677419
phét t& roi, didu ma co Ay Variance 2325.929032 1638.032258
khéng lam trong nhirng Observations 31 31
nam trwéc. Chung ta sé Pearson Correlati 0.942683115
tim hiéu xem liéu sy thay Hypothesized Me 0
doi trong cach cb ay df 30

dang lam co tao ra sw
khac biét vé mat théng ké
hay khong. Viéc nay sé
dworc thye hién voi kiém
dinh T-test cap doi.

t Stat

P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail

3.624233716
0.000530027
1.697260887
0.001060055
2.042272456




HOI quy

» O phan cudi ctia khda hoc chuing ta sé dwoc hoc vé
hoi quy, vi du nhw st dung di liéu doanh s6 ban hang
trong qua khuw de dw doan doanh s6 ban hang trong
twong lai. N6 rat hiru ich trong viéc gitp xac dinh
nhirng bién nao trong dir liéu cua ban co thé dwoc st
dung dé dw doan mot s6 két qua ma ban quan tam.
Péi véi vi du cla chung ta thi Leaflets, Price va
Tempreature liéu co thé dwoc st dung dé dw doan
Sales hay khong Vé co ban chung ta tim dang ham
soy= f(x) va néu do thi ctia né cod dang nhw cac diém
phan bo tap trung quanh moét duwdng thang nhw thé
nay thi ta co thé két luan 1a ham tuyén tinh thé hién
ham sb cua duong thang do chinh 1a ham héi quy
ching ta can tim, cac gia tri cla y sé dao dong xung
quanh vé&i bién thlen rat nhé. Gia tri i la gia tri chan.




HOi quy (tiép theo)

Chung ta co thé v€ rat nhi€u biéu do va nhan ra rang trong so cac bien so thi Leaflets va
Sales c6 mo1 quan hé chit ché hon trén bicéu do so vé1 Temperature va Sales va do do
Leaflets c6 y nghia hon so vo1 Temperature trong viéc du doan gia ca:

Temperature Line Fit Plot Leaflets Line Fit Plot
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;: o 8 32§ =
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Chuadng 8. Thuc hanh vGi thong ké (

1

Descriptive Orange, Lemon, Data -> Data Analysis -
Statistic Temperature, Descriptive Statistic, chon
Leaflets, Price, Sales Label in First Rows, New
Worksheet By, vung dir liéu
can mo ta (cac cot div liéu)
Correlation Orange, Lemon, Data -> Data Analysis -
Temperature, Correlation
Leaflets, Price, Sales




Chuadng 8. Thuc hanh vGi thong ké (

- T-Test/Z-Test Lemon

Loai thong ké Cot dir liéu st» dung

T-Test Two-Sample  Orange, Lemon
T-Test Paired Two Sale (nam 2015),
Sample for Means  (nam 2014)

Regression Leaflets,
Temperature, Sales

, Data - Data Analysis 2 Regression, lwa

Nhap =Z.TEST(I12:132, 180) trén mét 6 bat
ky ndm ngoai ving di liéu

Data - Data Analysis - T-Test Two-
Sample Assuming Equal Varience, Iwa
chon Labels, New Worksheet

Data - Data Analysis - T-Test Paired

Two Sample for Means, Iwa chon Labels,
New Worksheet

chon Labels, New Worksheet, Residual,
Residual Plots, Standardized Residuals,
Line Fit Plots



