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MO DAU

Khoa hoc dit liéu (KHDL) 13 khoa hoc vé viéc quan tri va phan tich dir liéu dé
tim ra cac hiéu biét, cac tri thirc hanh dong, cac quyét dinh dan dat hanh dong. KHDL
gdm ba phan chinh: Tao ra va quan tri dit liéu, phan tich dir liéu, va chuyén két qua
phan tich thanh gia tri ctia hanh dong. Nom na budc tht nhit 1 vé s hoa va budc
tht hai 13 vé dung dit li¢u. Viéc phan tich va dung dir li¢u lai dya vao ba nguén tri
thire: toan hoc (théng ké toan hoc), cong nghé thong tin (mdy hoc) va tri thirc cta linh
vuc ung dung cu thé.

UNG DUNG CUA KHOA HOC DU LIEU

Néu phan tich dit liéu vé nhu cau thi trudng ta c6 thé quyét dinh can nudi bao
nhiéu lon mdi noi mdi lic. Néu ¢6 va phan tich dugc dir liéu mo phong céc phuong
an xa i vao muia mua ta c6 thé chon duge cach xa 1ii it thiét hai nhat. Néu c6 va phan
tich duogc cac bénh an dién tir clia ngudi bénh ta co thé tim ra dugc phac dd thich hop
hon ca cho ngudi bénh. Amazon di phan tich cac l1an mua hang trude cua ban dé dy
doan nhitng moén d6 ban co thé sé thich mua va giri quang cdo t6i, v.v. Khi nghe noi
vé cac thanh tuu dot pha gan day cta Tri tué nhan tao ngudi nghe co thé ciing chua
biét rang phan 16n ching déu dua vao cac phuong phap va dot pha ctia KHDL.

Mang xa hoi va dit liéu nguoi dung
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CEO ciia Facebook, Mark Zuckerberg thuyét trinh tai hoi nghi phat trién F8



Facebook, mang xa hoi 16n nhét hanh tinh, mot trong nhirng céi tén duoc nhéc
t61 nhiéu nhat trong gidi tré hién nay, la mgt trong nhirng img dung ndi tiéng cua khoa
hoc dir li¢u.

Tai hoi nghi cac nha phat trién F8 ddu nim 2016, CEO Mark Zurkerberg ciing
da thong bao vé mot 1 trinh mudi nam toi. Trong do, s€ tao ra mot h¢ sinh thai voi
nhiing san pham va cong nghé tién tién nhu tri tué nhan tao (Artificial Intelligence).
Tét ca déu dya trén toan bd ngué)n dir li¢u tr nguoi dung va cac thuat toan may hoc
(Machine Learning Algorithms).

"Moi cu click chudt, moi cai like, moi binh luan va tat ca cac két noi déu duoc
st dung dé xay dung mot ho so hoan chinh cho moéi ngudi dung."

Ping sau nhitng trai nghiém két ndi va tuong tac giira ban bé va nguoi than,
do6 1a su van hanh cta cac thuat toan danh giad nguot dung duoc xay dung bdi nhiing
k¥ su hang dau thé giéi.

Tinh t6i thang 8 nam 2016, tong s6 lwong ngudi dung trén trang ndy can dén
méc 1,750,000 ngudi, gap 5 1an dan sé nude My, trong duong véi 1/3 dan sé thé gisi
va 16n hon tong s6 dan cia chau Au, chau Uc va Nam M¥ cong lai.

Va nhirng nha khoa hoc phan tich dit licu ...

Theo théng ké ciia Glassdoor, mot trong nhiing trang web viéc lam 16n nhat
thé gidi, nganh khoa hoc dit liéu ding dau trong s6 25 nghé nghiép tot nhat, dung thir
16 vé mirc luong véi trung binh hon $116,000 va cé nhiéu vi tri duoc tim kiém tuyén
dung nhat trong nim 2015 & Hoa Ky

Trong mdt nghién ctru cia O'Reilly, mot trong nhitng nha phat hanh chuyén vé
mang cong nghé va khoa hoc may tinh, c6 4 dang nha khoa hoc dir liéu tiéu biéu.

1. Doanh nhan (Data Businesspeople)

Quan tam vao san phém va phat trién loi nhuén, ho 1a cic nha lanh dao, nha
quan ly va doanh nhan c¢6 sy am hiéu vé mat k¥ thuat. Pa phan déu c6 nén tang gido
duc xuat phat bang k¥ su két hop voi mot MBA.

2. Nha sang tao (Data Creatives)

C6 nhiéu biét tai va kinh nghiém véi nhiéu dang dir liéu va cong cu, nhiing
nha sang tao thuong vi von minh nhu 1a mét ngh¢ si hodc tin tac. Diém nhin thuong
thdy 1a sy xuit sic sir dung cac cong nghé minh hoa (Visualization Techonology) va
mi ngudn ma.

3. Nha phét trién (Data Developers)
Nha phat trién dir liéu thudng tap trung vao viéc viét phin mém dé lam phan
tich, théng ké, va nhi¢m vu hoc may, thuong xuyén trong mdi truong san xuat. Ho

thuong co trinh d§ khoa hoc may tinh, va thuong xuyén lam viéc véi cai goi la "dir
liéu 16n" (Big Data).



4. Nha nghién ctru (Data Researchers)

Do 1a nhitng nguoi ap dung nhiing ky nang duoc dao tao trong khoa hoc cung
v6i cac cong cu va ki thuat, s lidu. Mot s6 co bang tién si, va cac g dung sang tao
céc cong cy toan hoc mang lai nhimng hiéu biét va san pham c6 gia tri.

Yéu cau cda khach hang
Tiéu chudn quan trong ndi bat

Dé dang hon trong giai thich

cac concept ki thuat
Ngdn ngi¥ co’ s& dir liéu
(SQL, Hadoop) S?::::e Kién thirc
A | théng ké
Quan trj dif lidu Toan hoc
Sang loc dir liéu Phuong phiap
thiét ké
Kiém duyat N Pigu chinh
dir |i.§zé Kha nang mé hinh
an h héng k
Céu tric toa oc &thé g & Python, R
dir ligu

va ngdn ngir khac

Cacmd hinh
Phan loai va hbi quy

So d6 cau trac vé Khoa hoc dir liéu

Dua trén ciu tric nay, chung ta bat dau phan tich va tim hiéu vé vai tro cta toan hoc
va Thong ké , tam quan trong, dinh hudng cua chung cho hoat dong Khoa hoc Dir
liéu.



I. KIEN THU'C CO BAN VE THONG KE CHO DATA ANALYST
1.1. Pinh nghia vé Théng ké:
Khi néi vé Statistics thi diéu gi s& xuat hién trong suy nghi ctia ban dau tién?

D061 véi hau hét moi ngudi, nd noi dén cac sy kién, dir 1iéu s6 hoc nhu s6 1iéu
vé ti I¢ that nghi€p, gia nong san, sO luong cac két hon va ly hon, ... Dudi day 1a 2
dinh nghia phd bién cua Thong Ké:

Théng ké 1a nhitng dir kién hay dir liéu, xuat hién dudi dang sd(numerical)
hodc khong phai dang s6 (nonnumerical), dugc td chirc va tom tat, d€ cung cap thong
tin httu ich va dé tiép can cho mot chu dé cu thé nao do.

Thong ké 1a khoa hoc vé t6 chire va tom tat thong tin dang sé hodc khong phai
dang sb.

Nhiém vu cta cac nha thong ké (statistician) 1 phan tich dit liéu nham muc
dich tong quat hoa (generalization) va dua ra cac két luan.

Vi du :Mot nha phan tich chinh tri (political analyst) c6 thé st dung mot phan
dir liéu tir bo phiéu cuia ngudi dan dé du doan xem ai 1a ngudi c6 kha nang dat ctr ma
khong can phai c¢6 toan bo dir liéu.

Theo nghién ctru thi cac ban dung nén dich tir Generalization ra tiéng viét, ban
¢6 thé hiéu n6 13 hanh vi dua ra mot nhan dinh, két luan cho dai dién cho toan bd tap
dir liéu (population) tir nhitng dit liéu mau dugc thu thap (sample), vi trong nhiéu
truong hop thu thap toan bo dit lidu can thiét 1a viéc khong kha thi va ton kém.

Néu phai bt budc dich ching t6i s& dung tir Khai quat hoa.



1.2. Cac loai Thong ké:
Statistics dugc chia lam 2 loai chinh: Descriptive Statistics (Thong ké mo ta)
va Inferential Statistics (Thong ké suy luan)

Théng ké mé ta bao gdm cac phuong phap t6 chic va tom tét thong tin.

Théng ké mé ta bao gdm viée xay dung dd thi, bang sb liéu va tinh toan cac
chi s6 mo ta (descriptive measures) nhu: trung binh (mean), dd bién thién (variation),
bach phan vi (percentiles).

Trude khi tim hiéu vé Inferential Statistics thi chung ta s& di qua khai niém vé
Population va Sample, Census trudc, cé thé cac ban da nghe 3 tir nay ¢ dau do roi.

Population : Tap hop tit ca cac ca nhan hodc d6i twong dang duoc xem xét
trong mot nghién ctru thong ké.

Mau(sample) : Phin Population ma thong tin duoc 13y tir do.

Population 1 toan bo phan tir hay doi twong duoc cho 1a ¢6 mat trong nghién
ctru cua ban khong phai dich ra 1a Population dau , trong khi d6 Sample chi 1a mot
phan trong @0, chiing toi hay goi 12 mot tip con (subset).

Vi du sau day sé& gitp ban hiéu 16 2 khai niém nay

Population

Population va mau

Gia st ban dang thyre hién nghién tién bau cir, thi viéc phong van toan bd nguoi
trong d6 tudi di bau (Population) 1a bat kha thi, mat rat nhiéu thoi gian va rat dat do.

Nén thay vao d6 ching ta s& chon ra khoang vai nghin cir tri (Sample) dé thuc
hién ly v kién .



Tir tap dit liéu Sample nay cac nha thong ké sé& thuc hién Thong ké suy luin
dé dua ra két luan dai dién cho toan bd ngudi trong do tudi di bau hay Population diy
cac ban. Théng ké suy luan bao gdm cac phuong phép rat ra va do ludng do tin cay
cta cac két luan vé té)ng thé dua trén thong tin thu duoc tir mot mau cua téng thé.

Théng ké mé ta bao gdm cac phuong phap nhim rat ra va do luong mic do
tin cay cua cac két luan vé toan b tdp dit li¢u Population dya trén tap dit licu mau
Sample thu dugc. Thong ké mo ta va thong ké suy luan c6 moi lién hé chat ché voi
nhau.

Ban gan nhu phai ludn ludn st dung cac ki thuat cua thong ké mo ta dé to
chtrc, tom tat cac thong tin thu dugc tir tap Sample trudce khi thuc hién thong ké suy
luan.

Hon nira nho théng ké mo ta cho ban thong tin vé dic diém, tinh chét cua
Sample, gitup ban hiéu rd dit liéu hon, dan dén viéc lya chon cac phuong phap phan
tich suy luan phu hop.

No giéng nhu viéc thim kham, chin doan bénh xong thi ma1 cho thude duoc
vay.

1.3. Phan loai cac nghién ciru Théng keé:

Néu nhu myc dich cta nghién ctru 14 kiém tra va kham pha thong tin, nhiing
dic diém dic biét, thong tin hiru ich c6 trong ban than dit liéu thoi thi ddy 1a nghién
ctru thién hudng mo ta (Descriptive Statistics).

Céc Reports va Dashboards ma cac ban Data Analyst xay dung cho cong ty 1a
mot vi du.

Pay 12 mot vi du cho Théng ké mé ta vi nd chi 1a mot bang tom tat két qua ma
thoi, khong c6 bat ki suy luan nao.

Ticket Votes Percentage
Truman-Barkley (Democratic) 24,179,345 49,7
Dewey—Warren (Republican) 21,991,291 45.2
Thurmond-Wright (States Rights) 1,176,125 2.4
Wallace-Taylor (Progressive) 1,157.326 2.4
Thomas—Smith (Socialist) 139,572 0.3

Két qua bo phiéu tong théng my nim 1948

Tuy nhién néu nhu dit liéu thu thap duoc 1a mot Sample thuoc Population nao
day, sau d6 sir dung chiing dé dua ra két luan cho Population thi né 1a Thong ké suy
luan.

Mot nhém nghién ciru d tién hanh thi nghiém vé téc do giira bao va su tir
bang cach do thoi gian hoan thanh 1 km cua 20 con bao va 20 con su tu, két luan cho
thay bao chay nhanh gap doi su tu.



Day 1a mot nghién ctru thong ké suy luan vi thir nht ching ta dung tap mau
20 con bao va 20 con su tir (Sample) dé dua ra két luan vé toan bd ca thé bao, su tir
(Population), & rang viéc 1dy mau toan bo su tir va bao 1a bat kha thi, thtr hai sau khi
thi nghiém chung ta d3 dua ra két ludn mang tinh suy luan vé tbc do cua 2 loai nay.

1. 4. Qua trinh phat trién ciia Thong ké:

Theo lich str, théng ké mo ta co trudc théng ké suy ludn, diéu tra Population
d3 co trude day rat lau tir thoi La M3, qua nhiéu thé ki nhitng ghi chép vé cac sb lidu
sinh, tir, hon nhan, thué suit dan dén su phat trién tu nhién cua théng ké mo ta.

Trong khi d6 thdng ké suy luan chi méi phét trién gan day, budc tién 1on nhat
bét dau tir nghién ctru ctia Karl Pearson (1857—1936) va Ronald Fisher (1890-1962)
d3 xuét ban nhitng phat hién cua ho vao nhitng nim dau thé ki XX. Sau d6 thong ké
suy luan da dugc ap dung trong hau hét cac linh vuc cta cudc séng.

Céc hiéu biét vé théng ké s& gitip ban nhan dinh xem nhirng diéu ban doc trén
bao chi hay Internet c6 chinh xac hay khong.

Nhu vi du & trén nhom nghién ctru sinh thuc nghiém trén 40 su tir va bao dé
dua ra két luan ve vai chuc ngan cé thé béo, su tir trén thé gidi co chinh xac hay khong
‘?

1.5. Nghién ciru quan sat vs Thi nghiém thiét ké:

Bén canh viéc phan loai cic nghién ciru thudc thong ké mo ta hay suy luan
chung ta con phai phan biét chung 1a Nghién ciru quan sat hay Thi nghiém dugc thiét
ké.

Trong nghién ctru quan sat cac nha nghién ctru chi can quan sat cac dic diém
va ghi nhén s6 liéu do ludng cia tdp Sample. Trong Designed Experiment cac nha
nghién ctru s& thyuc hién céc liéu phap (treatment) va kiém soat ddi tuong thi nghiém
(c6 tac dong lén tap mau do cac ban) sau d6 mai ghi lai cac dac diém va sb liéu do
luong.

Observational Study chi cho chung ta thdy duoc méi lién két (association)
trong khi Designed Experiment lai cho chung ta thady dugc moi quan hé nguyén nhan,
két qua, ching t61 sé dua ra mdt vai vi du cho ban dé& hiéu hon

Observational Study: Cac nha nghién ctru mudn xem xét gia thuyét hoc thém
gio budi tdi c6 khién tré co thanh tich tét hon hay khong ? Ho da lay v kién trén 100
tré va cho két qua 1a ... Pay 1a nghién ctru quan sat vi nguoi thyuc hién khong tac dong
vao ddi teong nghién ciru

Designed Experiment: C4c nha nghién ciru mudn kiém tra mot gia thiét 1a giam
d6 sang man hinh gitip ting tudi tho cua pin, ho da tap hop 30 céi laptop lai 13, 15
trong s6 d6 ha do sdng man hinh Xuéng muc 3, 15 cai kia gilr ¢ cai dat mac dinh, ...
R& rang ho d3 tac dong vao vat thé quan sat va diéu chinh né (ting giam do sang man
hinh) nén day 1a mot nghién ciru dugc thiét ké.



Tham khao: Introductory Statistics (2017) - Pearson

II. KY THUAT LAY MAU TRONG THONG KE

2.1. Phan biét Census, Sampling va Experimentation

Néu ban dang mudn thue hién mot nghién ctru Théng ké va dir liéu ban can
khong c6 san (trong ngan hang dit liéu, cac nghién ctru trudce do, ...) thi ban phai thuc
hién 14y dit liéu toan dién hay con goi 1a Census. Tuy nhién nhu ¢ bai viét trude do
ching t61 da c6 noi viéc ghi nhan dir liéu cua toan b Population 1a khong kha thi, ton
nhiéu tién bac va thoi gian.

QuestionPro

SIMPLE

SAMPLING SANPLIE

CLUSTER JUDGMENTAL

SAMPLING msf]llld%lllslli“

PROBRBILITY SAMPLING HokPROABATY

WS METHODS MEHO

SYSTEMATIC SNOWBALL
SAMPLING SAMPLING

STRATIRIED
Qo

RANDOM

SAMPLING S

Néu céac ban chua rd Sample va Population 1a gi c¢6 thé tham khdo ndi dung
cua phan 1.

Piéu tra Population — nghia 13, bang cach thu thap thong tin cho toan bd
Population quan tam

Thay vao d6 2 phuong phap khac 1a Sampling (1ay mau) va Experimentation
(thi nghiém) dugc st dung nhiéu hon vi tinh kha thi ctia chtng.

Néu ban thdy phuong phap ldy mau phu hop voi bai nghién ctru thi budc ké
tiép 1a chon loai 1dy mau. Boi vi tip Sample s& duoc dung dé suy ra nhitng két luan
cho tap 16n Population, vi thé ching nén 13 nhiing Sample c6 tinh dai dién
(representative) cho s6 dong.

Vi du: 1iy can ning trung binh ciia cac cau thu bong da chuyén nghiép lam gia
tri dai dién cho can nang trung binh cua tat ca nam gidi truong thanh s€ khong phu
hop. Ciing twong ty nhu vay lay thu nhap trung binh dau nguoi cia TP H6 Chi chiing
toi dai dién cho GDP ca nudce s€ khong thoa dang.



Dé thiy duogc mac do anh hudng cua viée chon mau (Sampling) khong c6 tinh
dai dién cho s6 dong, ta cung xem mot vi du thl vi sau day. Trude cude bau cur téng
théng M¥ nam 1936, Tap chi Literacy Digest di tién hanh tham do quan chung, nhém
thue hién khao sat dd héi mot tip mau (Sample) ngudi dan xem liéu ho s& bo phiéu
cho Franklin D. Roosevelt ing vién dang Dan chu hay Alfred Landon trng vién dang
cong hoa.

Du trén két qua khao sat, tap chi du doan Landon s& gianh chién thing. Tuy
nhién khi bau cir dién ra, két qua cho thiy Roosevelt da thang lgi ap dao véi hon 60%
phiéu bau. Chuyén gi d xay ra thé ?

Sample 14 nhitng nguoi c6 s& hitu 6 to hodc dién thoai, vao thoi diém nim
1936 ho duoc li¢t vao nhom co6 dieu ki¢n va nhitng ngudi nay thi ¢é xu huéng ung
ho dang cong hoa

Ti 1é phan hoi thap (chi c6 25% nguoi duge tham do tra 101), diéu nay dan dén
su thién vi (bias) trong két qua (da s6 nhitng ngudi tra 16i ¢6 xu huéng ting ho Landon)

Hau hét cac thi tyc 14y mau hién dai déu ap dung Probability Sampling - Lay
mau ngau nhién. V6i phuong phap nay, ngudi ta sé sir dung cac cong cu ngau nhién
nhu: tung d6ng xu, tham khao bang s ngiu nhién (random table), hoic cong cu chon
s6 ngau nhién (random number generator - https://www.random.org/) gitip ho chon
ra mot phan tir ngiu nhién dua vao tdp Sample thay vi dé con ngudi quyét dinh mot
cach cam tinh.

Néu ban dang thic mac 14 néu 1§ xui ching toi chon ngiu nhién tring tap
Sample khong mang tinh dai dién thi sao ? Thi ban thic mic dl'mg roi day, nd khéng
glup ban loai bo hét duoc nguy co nhung sé& gitip ban han ché phan nao, trong phan
sap toi ching toi s& gidi thidu véi ban cac phuong phap 1dy mau ngau nhién pho bién.

2.2. LAy méu ngéu nhién don gian

Ban c6 thé hiéu don gian 12 mau dugc chon mdt cach ngau nhién, bat ki phﬁn
tr ndo ciing ¢ xac suit dugc chon nhu nhau, gidng nhu viéc ban tung ddng xu 1én
thi x4c suat mat ngira 13 50% va mit sap ciing 1a 50% => x4c suit bang nhau.

Ldy mdu ngdu nhién don giin : Mjt quy trinh ldy médu ma méi mdu cé thé
co cua mot kich thwoc nhat dinh déu co kha nang la mau thu dwoc nhuw nhau.

Madu ngéu nhién don giin : Myt mdu thu dwoc bing cdach ldy mdu ngéu
nhién don gidn.

C6 2 loai Simple Random Sampling:

Simple random sampling with replacement (SRSWR): mot item c6 thé duoc
chon nhiéu 1an vi chon xong r6i chiing tdi lai bo vao chd cii (replace)

Simple random sampling without replacement (SRS): m¢t item dugc chon
nhiéu nhét 14 1 14n, chon xong thi 4y hin ra luén.



Néu nhu ching ta néi 1a ding phuong phap Simple Random Sampling va
khong mo ta thém gi, ban c6 thé hiéu né 1a SRS .

Population Sample Group

22222
22322 22
2222%

2.3. LAy méu ngiu nhién c6 hé thong

Simple random sampling 1a phuong phap 1y mau don gian va dé hiéu, ctr chon
ngau nhién thoi, tuy nhién trong nhiéu trudng hop dic thu thi phuong phap ndy s&
boc 16 diém yéu, vi du khi mot tap con trong dir lidu bat budc xuat hién hay dir liéu
co tinh phan tan vé mit dia 1y. Vi du nhu khi ban chon dap vién tir mot Population
dén tir 3 tinh thanh dé 1am khao sat, dé c¢6 tinh khach quan ban duoc yéu cau phai
chon sao cho tat ca 3 tinh thanh déu c6 nguoi dugc chon. Tur do, cac nha nghién ctru
cho ra doi phuong phap chon mau hé thong

Budc 1 Chia kich thudc dan s6 cho kich thudc mau va lam tron
két qua xuéng sé nguyén gan nhat, m.

Budc 2 Su dung mét bang sé ngau nhién hodc mot thiét bi
tuong tu dé co dugc mét s6, k, gidia 1 va m.

Budc 3 Chon vao méau nhiing thanh vién cta téng thé dugc
danhso k k + m, k + 2m

Bay gid chung ta s& cung di vao mét vi du cho d& hiéu hon . Gido su Professor
Hassett muon chon ra 15 hoc sinh trong tong s6 728 sinh vién ctia chiing t6i st dung
phuong phap ldy mau hé thong.

Budc 1: Population size = 728, sample size = 15, m = 728/15 = 48 (da lam
tron)



Budc 2: Chon mot sd bat ki ngau nhién k tir 1->m tirc 1a 1->48 éy, ban cur chon
s0 nao cling dugc , vi du chon k=22

Budce 3: Sau khi di ¢6 k va m rdi ban ¢t 4p dung cong thire 14y céc sb thirc k,
k+m, k+2m, ... chung ta s€ c6 bang sau:

22 166 310 454 598
70 214 358 502 646
118 262 406 550 694

Céc sinh vién c6 s tht tu trong bang trén s& duoc chon tham gia khéo sat.
Tém gon lai phwong phap ndy s& cit sinh vién thanh 48 phan va mdi phan ching t6i
chon 1 nguoi ra dé ting do phu (coverage), thay vi néu chon theo phuong phap don
gian, cac phan tir dugc chon s& khong may tu hop chung mot chd, ma & qué gan nhau
thi c6 kha ning 1a cung dic tinh, cting s¢ thich ... gidng nhu viéc ban ngdi gin ban bé
trén giang duong vay.
24. L:?'ly miu cum

Phuong phap 1dy mau theo cum dic biét hiru ich khi dir lidu c6 tinh phan tan
vé mit dia ly.

_
Chia dan 56 thanh 2 nhom (Cum)

Léy mét méu ngéu nhién den glén caa e o
Budc 3 SUr dung tat ca cac thanh vién cta cac cum thu dugc
trong Budc 2 lam mau.

Vi du ban chia nhém nguoi khao sét ra theo tinh ho sinh séng (cluster), sau d6
modi tinh chon ra ngau nhién 2 nguoi dé tham gia khao sat.

Hinh bén dudi 1a vi dy cua viéc 1y khao sat ciia nguoi dan theo tig cum ban
c0, ban s€ nhan ra dugc viéc chia nhom theo cluster giap ban ¢6 cai nhin khai quat
hon, thay vi ctr chon ngiu nhién ma vo tinh 90% lai rdt hét vao khu nha giau trung
lwu hay khu thu nhap thap, dan dén cach danh gia sai 1éch.



Upper- and middle-income Low-income
housing housing

paraaoili s | | 1ygede;
m > 4?’ Lh
\I "\_"' i "’- 7% own pools

= | 95% want a city pool

65% own pools
70% oppose building a city pool

2.5. LAy méu phén tang

Lay mau phan t6 - Statified Sampling 13 phuong phap 1dy miu dang tin cay
hon cluster sampling, tap Population s& dugc chia thanh cdc nhom (t0) goi 1a starta
(s6 nhiéu), sau d6 voi mdi stratum (s it) chiing t6i s& 14y mau ngau nhién & trén do.
Tuy nhién hoi khac so véi cluster sampling thi s6 lugng sample 1dy & mdi stratum s&
phu thudc vao do 16n ciia no, hay goi la propotional allocation, gibéng nhu lwong nhiéu
thi dong thué nhiéu vay.

_
Chia dan 50 thanh cac tléu quan thF:\, (tEHQ)

Budc 2 T méi ting, ldy mét méu ngdu nhién dan gian cé kich
thudc ty lé thuan vdi kich thudc cla tang; nghia la, &
mau cho mét ting bing téng c& mau nhan véi cd tang
chia cho quy mé dan sé.

St dung tat ca cac thanh vién thu dugc trong Budc 2 lam
ma&u.

Bay gid chung ta s& cing di vao mot vi du cu thé luon . Gia st ching ta cd
mot tap population 16n 2000 ngudi dugce chia thanh céc strata ¢6 do 16n nhu sau: 400,
600, 800, 200. Hay str dung phuong phap 1dy mau phan t6 dé 1ay Sample 10 nguoi.

Budc 1: Chia nhé nhom theo cac dit diém nhu muc thu nhap, do tudi, ... That
may min ching ta ¢3 dugc dé bai chia sin roi nén budc nay bo qua .

Budc 2: Xac dinh mdi stratum chung ta s& 1y bao nhiéu item theo cong thirc
sau:

sample size x (stratum_size/population_size) = 10*(400/2000) = 2

Sau do6 ban s€ chon ngﬁu nhién mot sd bat ki stratum, ban c6 thé dung
radom.org d€ random s. Chi tiét & bang bén dudi .



Stratum | Size | Numbered | Sample size | Sample
#1 400 1-400 2 166, 264
#2 600 401-1000 3 454, 511, 620
#3 200 | 1001-1800 4 1246, 1420, 1759, 1793
#1 200 | 1801-2000 | 1938

Téng hop cac sb duoc chon 1am Sample ¢ budce 2 thoi

2.6. Lay miu nhiéu ting

Day la phuong phap ap dung viéc sit dung nhiéu phuong phéap ldy mau: ngiu
nhién, phan t6, phan cum, ... thuong dugc str dung trong nhi€u nhién ctru c6 quy mo
16n. chung t6i s& chia s& chi tiéc Iya chon cach 1y mau nao cho phu hop trong céac

bai viét tiép theo



III. CAC KHAI NIEM VE THONG KE MO TA
3.1. Variables & Data

Trudce khi di vao mo ta dir li€u thi chung ta cAn nidm rd mot vai khai niém co
ban trudc.

Variable - Bién s: mot dic diém thay d6i tir nguol nay sang ngudi khac hay
vat nay sang vat khac, vi du nhu chiéu cao, cang ning, sb luong cap sinh doi, gidi

tinh, tinh trang hon nhan va mau mét. Tt bién cua n6 chinh 1a bién doi d6 céac ban,
goi tdc 1a bién giong nhu ham s6 goi ngan gon 1a ham. Ching ta c6 cac loai bién sau:

Qualitative - Bién dinh tinh: Bién sé ma gia tri ciia né ko ¢ dang s6 nhu tinh
trang hon nhan Co6 hoac Khong, Gidi tinh 18 Nam va Nit, day khong phai 1a dir 1iéu
dang s6. Mot tén goi khéac cua nd 1a Categorical Variable.

Quantitative - Bién dinh luong: Bién s6 ma gié tri n6 & dang s6. Nhung trong
nhanh nay sé& chia 1am 2 dang 1a Discrete (Roi rac) va Continous (Lién tuc), bién roi
rac 1 bién c6 gia tri nguyén va sb luong cia ching c6 thé dém duoc vi du nhu S6
lugng cap sinh doi, sb luong tré em ca nudc, trong khi do bién lién tuc ton tai dudi
dang khoang, va gia tri clia bién c6 thé 1a bat ki gia tri ndo trong khoang d6 vi du
chiéu cao ctia nguoi Viét trong khoang tir 50->2200m.

Variable
Qualitative Quantitative
Discrete Continuous
Variable

Céac gia tri cia bién bat ki goi 1a Data, mot gia tri nam trong Data goi 1a
Observation (chiéu cao cta Linh 1a 1m7). Tap hop dir liéu ctia nhiéu bién duoc goi 1a
Dataset. Tuong tu véi bién chung ta s& co qualitative data, quantitative data, discrete
data, va continuous data.

Tai sao ban can phai xac dinh loai dit liéu ? xac dinh dugc loai dit liéu cho
phép ban Iya chon dudng phuong phap thdng ké phu hop, khong phai tat ca phuong
phap déu phu hop v&i1 moi loai dir li€u, nén viéc xac dinh dang sé giup ban chuin bi
t6t nhat cho nhitng budc tiép theo.

Bay gio chung ta s€ cung di vao cac budc ti€p theo, chiing t6i sé chia sé loai
dir liéu va mo ta cac xur 1y ching.



3.2. To chirc Dir liéu dinh tinh

Viéc dau tién ban lam trong phan mé ta nay 1a to chirc chiing thanh cic bang,
biéu dd hodc dd thi dé ndm dwoc nhitng ¥ chinh cta dir liéu, néi cho dé hiéu 1 ban
tom tat no lai cho d& hiéu do.

Frequency Distribution of Qualitative Data

A frequency distribution of qualitative data is a listing of the distinct

values

and their frequencies.

3.2.1 Frequency Table

Budc mét 13 bat dau véi bang tan suit - Frequency Table, chung toi xin phép
dung tiéng Anh luén . Béang nay chi ding duoc véi dir liéu dinh tinh thoi , cho biét
tan sudt cua mdi gia tri ciia mdi cot dir liéu, vi du trong cot gidi tinh thi Nam xuat
hién bao nhiéu 1an, va tuong ty v&i Nit, kha 1a dé hiéu nha.

Budc 1: Lay ra danh sach unique values - gia tri khong bi tring cua tap dir
liéu, & vi du bén dudi ban cé thé thay ching ta c6 3 unique party 1la Democratic,
Republican va Other, tuong tu véi gi6i tinh thi chi ¢o 2 unique values 1a Nam va Nit

Budce 2: Bém s6 lan xuat hién ctia moi unique values nay

Democratic  Other Democratic  Other Democratic
Republican  Republican  Other Other Republican
Republican  Republican  Republican  Democratic  Republican
Republican  Democratic  Democratic  Other Republican
Democratic  Democratic  Republican  Democratic  Democratic
Republican  Republican  Other Other Democratic
Republican  Democratic  Republican  Other Other
Republican  Republican  Republican  Democratic  Republican
Dit liéu gbc

Party Tally Frequency

Democratic | LH1 LH1 |11 13

Republican | LH1 IH1 LK1 Il 18

Other LH1 111 9

40

Frequency Table



3.2.2 Relative-Frequency Distributions

Tuong ty nhu Frequency Table, Relative frequency sé& hién thi phan tram trén
téng sb thay vi 1a sb 1an xuat hién. Ban chi can ldy frequency chia cho tong sé dong
dir liéu c6 trong bang.

Relative
Party frequency

Democratic 0.325 «— 1340
Republican 0.450 «— 1840
Other 0.225 — 940

1.000

Relative frequency Table

3.2.3 Pie Charts

Mot phurong phéap khac dé tom tat dit liéu 1a vé biéu dd, mot trong s6 d6 1a biéu
d6 hinh tron. Thong thudng ching toi s& vé chiing khi mudn thuyét trinh hay trinh
bay voi sép, thay vi nhin vao Frequency Table thi ta c¢6 thé chon cach vé biéu do dé
nguoi d6i dién ndm bat duoc thong tin nhanh va truc quan hon.

Political Party Affiliations

Republican (45.0%
il Y other (22.5%)

Democratic (32.5%)

Pie Chart

Ban c6 thé thiy dit liéu cua Pie chart giéng relative frequency table ding ko a,
chinh 1a n6 day, Theo nghién ctru thi Chart & trén con thi€u con s6 frequency [45%
(13)] 12 hoan hdo, vira c¢6 s6 dém vira c6 phan tram.

3.2.4 Bar Charts

Bén dudi 1 biéu d6 cot thé hién cung ndi dung véi biéu d6 hinh tron bén trén.
Cé nhan ching tdi thdy chiing toi thuong dung Bar chart trong truong hop mudn sip
xép thir ty trén truc x, vi du truc x s€ 1a cac tha trong tuan tir tht hai dén chu nhét,
thay vi dung pie chart phai xem thuan hay nguoc kim dong ho sé kha khé khan thi
bar chart rit rd rang tryc quang.



Political Party Affiliations

Relative frequency

0.0

Democratic
Republican
Other

3.3. To chirc Dir liéu dinh lwong

Déi voi dir lidu dinh luong trude tién chung ta sé nhom dit liéu lai thanh céac
class - nhom hay 16p (con dugc goi la categories hay 1a bins) va sau d6 l1am viéc véi
chung nhu dit liéu dinh tinh. C6 3 nguyén tic chung dé ban nhom dit liéu dinh luong
thanh class:

S6 luong class phai khong quéa nhiéu ciing khong qua it, qua it s& dan tdi viéc
bo qua cac dac diém khac biét gifra cac class, qua nhiéu thi lai lam cho ching t61 kho
quan sat va doi khi khong thay duogc tinh tuong dong.

M&i diém dir liéu (observation) phai thudc mot class duy nhat.

Trong trudng hop kha thi, tit ca cac 16p nén co cung sé phan tir, trong trudng
hop 1y tuong ban.

Mot s6 phuong phép dugc sir dung dé nhom dir liéu thanh céc class: single-
value grouping, limit grouping, va cutpoint grouping.

3.3.1 Phuwong phap phan lop
3.3.1.1 Single-Value Grouping

Nghe tén chic ban da doan ra duoc cach phan class nay roi dung hong, phuong
phép ndy xem mdi diém dir liéu 12 mot class, n6 chi thich hop véi tap dir li¢u co it
unique value (gid tri khong trung ldp) va & dang roi rac (discrete) khong phai
continous (lién tuc). Vi du nhu diém s6 tir 0 dén 10, chi co 10 unique value thoéi, kha
it va d& dém.



Number Relative
of TVs | Frequency | frequency
0 1 0.02

1 16 0.32
2 14 0.28
3 12 0.24
4 3 0.06
5 2 0.04
6 2 0.04

50 1.00

S6 lugng TV cua ho gia dinh
3.3.1.2 Limit Grouping

Trong truong hop dit liéu qua nhiéu thi ching ta s& khong st dung phuong
phap Single Point duoc, vira khong thé théng ké dugc chiing, ban c6 thé tudng trong
ban tan suét trén dai vai chuc trang thi khong thé néi 12 ban dang summarize dit liéu
dugc, chung ta s& dung phuong phap Limit grouping, tao ra cac khoan dir liéu dé
phan 16p. Chi dung cho dir li¢u dang roi rac, cé thé dém duoc

Days to Relative
maturity | Tally Frequency | frequency
30-39 [ 3 0.075
4049 | 1 0.025
50-59 LH1 1] 8 0.200
6069 L1 L 10 0.250
70-79 LH1 11 7 0.175
8089 LH1 11 7 0.175
9099 1 4 0.100

40 1.000

Ngay dao han ciia cac khoan vay ngan han
3. 3.1.3 Cutpoint Grouping

Tuong tu véi Limit grouping nhung su dung véi dir liéu dang lién tuc -
continous.



Relative

Weight (Ib) Frequency | frequency
120—under 140 3 0.081
140—under 160 9 0.243
160—under 180 14 0.378
180—under 200 7 0.189
200—under 220 3 0.081
220—under 240 0 0.000
240—under 260 0 0.000
260—under 280 1 0.027

37 0.999

Théng ké can ning

Chung t6i xin tong hop lai phan lua chon phuwong phap phan class nhu sau

Phuong phap Khi nao sur dung
Single-value grouping D liéu rgi rac, it unique value

Limit grouping Dif liéu réi rac,& dang s6 nguyén, nhiéu unique value

3.3.2 Biéu do

Ciing gidng nhu dit liéu dinh tinh, chiing ta c6 thé biéu dién dir liéu dinh luong
duéi dang biéu do. C6 3 phuong phap phd bién 1 histograms, dotplots, va stem-and-
leaf

3.3.2.1 Histogram

Histogram biéu dién class trén truc x va tan suat (relative frequencies,
percents) ¢ truc y, no6i don gidn ban s€ v€ barchart voi dit li¢u tan suat nhung thay vi
cach xa nhau thi ching s€ duogc dat sat lai va sap xép theo do 16n tang dan.

Vi single point grouping thi ban dit tén class ngay trung tim ctia moi cot

Vi limit va cutpoint grouping ban s€ dién chéan trén va chan dudi cua group
O 2 bén cot
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Histogram c6 thé gitip ban nhan dién cac gia tri outliers (qua nho hodc qua 16n

so voi phan dong dir liéu)



3.3.2.1 Dotplots

Mot dang biéu dién hinh hoc cho dit liéu dinh luong nita 1a Dotplot, mdi
observation s& dugc biéu dién thanh 1 diém twong Gng véi truc hoanh, néu o 2 gia
tri bang nhau thi chiing s& xép chdng 1én nhau. Dotplot thuong duoc st dung véi tap
dir liéu nho vira phai, nhin vao day ban s€ dé nhan théiy cac cum dir licu hay outliers.

Prices of DVD Players

L L
L L L
e @ [ X N BN BN N ] ]
I S [T T S (T S PRI T T AT T R T (NN TN TR T A TR T T T A S R R |
190 200 210 220 230

Price (%)

3.3.2.2 Stem-and-Leaf Diagrams - Stemplot
Cé nhan chiing toi thay biéu d6 nay kha 14 giéng Histogram nhung thay vi hién
thi chiéu dai cot thi & day sé& hién thi cu thé sb liéu.

Days to maturity for 40 short-term
investments

70 64 99 55 64 89 87 65
62 38 67 70 60 69 78 39
75 56 71 51 99 68 95 86
57 53 47 50 55 81 80 98
51 36 63 66 8 79 83 70

Input Data
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Stemplot



Néu ban 14t ngang lai thi giéng biéu d6 histogram dung ko a, chung t6i chia dit
liéu ra 1am 2 phan stems (than cdy) va leaves (14), nhu dit liéu 6 trén thi stems 1 hang
chuc cua sb va leaves 1a hang don vi, néu dit liéu c6 3 chit sd thi stems 1a hang trdm
va chuc, hang dau tién biéu dién cac sd sau 36, 38, 39. Vi biéu dd nay ban nén su
dung ching trong trudng hop lugng dit li¢u nho. Ban than chung to6i thi kha it dung
loai nay

3.4. Measures of Center

Céc chi s6 thé hién gid tri trung tAm , gia tri tiéu biéu hay ban c6 thé goi 1a gia
tri dai dién cho phén dong dit licu, co nhiéu cach chon gia tr1 dai dién vi du nhu: Mean
- Trung binh, Median - Trung vi, Mode. Cac chi ) nay duoc goi 1a Mesuares of
Central Tendency hay Measures of Center v6i muc dich chon ra gia trj tiéu biéu, da
diéu kién dai dién cho phﬁn 16n céac gia tri ¢o trong tap dir liéu cua ban. Theo kinh
nghiém ctia chiing toi thi véi mdi truong hop khac nhau str dung chi s6 nay sé tot hon
chi s6 khac, chung t6i s& hudng dan cac tip sir dung & phan bén dudi.

3.4.1 Mean - Trung binh

Chiéc cac ban khong xa la véi chi sé Mean nay nhu chiéu cao trung binh cua
Nam, Nit ¢ Viét Nam lan luot 13 168cm va 156cm. Cach tinh rat don giam ban sum
tat ca cac gia tri lai va chia cho s6 luong gia tri ( thuong ki hiéu 13 n), Iuu ¥ nho 1a
trung binh khong phai 1a gia tri nam ¢ trung tdm céc ban . Mean chi sir dung duoc
vo1 dir 1iéu dinh lugng

The most commonly used measure.
Useful for a data set that doesn't have outliers
(values way different to the rest of the set).

The mean is the sum of all the values,
divided by the number of values.

sum of values 3,4,5,5,56,6,7,8,8,9

number of values sum of values = 66
number of values = 11
66=11=6

Mean

3.4.2 Median - Trung vi

Trung vi la gia tri nam & trung tam that sy, khac vdi trung binh & phia trén, dau
tién ban sé sép Xép dir liéu theo thir tu ting dan sau d6 chon ra gia tri trung tam béng
cong thirc (n+1)/2 véi n 1a tong s6 lwong dit liéu ban co.

Nhu hinh bén dudi ban s& thdy n= 11 nén suy ra vi tri ciia median s& 1a (11+1)/2
=6, vi tri thir 6 lai tring hop c6 gia tri bang 6, chiing ta no6i median cua tap dir lidu 1a
6. Vay néu trong trudng hop vi tri chia ra bi 1¢ thi sao vi du ban c6 n = 10 thi vi tri



ctiia median s& 1 (10+1)/2 = 5.5 lac nay ban s& c6 median bang gia tri tai vi tri s6 5
vasd 6 cong lai chia doi.

Median chinh la gia tri ¢ vi tri trung tam nén no cling s€ chia dit liéu cua ban
thanh 2 phan bang nhau vé sd lugng, bén trai median (gia tri tir 3 dén 5 nhu hinh
dudi) 1a 50% s6 luong dir lidu (tire 13 5 s6) va bén phai cling twong ty nhu vay 50%
sb lugng dir li€u (tac 1a 5 sé), lvuyla sb lugng nha cac ban. Median chi st dung dugc
voi dir 1i€u dinh lugong

The median is the middle value in an ordered data set.
Useful for data sets containing outliers.

How to determine the median in a data set.

Order the values from least to greatest.
Locate the middle value.

3,4,5,5,5,6,6,7,8, 8,99

If the number of values is even, the median is the
average of the two middle values.

Median

3.4.3 Mode - Yéu vi

Phan trudc cac ban d3 tim hiéu Frequency Table roi ding ko a, dé tinh duoc
mode dau tién ban sé tinh tAn sudt xuit hién cua mdi gia tri, Mode chinh 1a gia tri co
tan suat xuat hién nhiéu nht, néu 2 gia tri c6 cing tan suat va ciing 16n nhat thi chung
ta ¢c6 2 Mode, néu nhu khong cé gia tri nao xudt hién hon 1 1an thi tap dir ligu a”iy
khong c6 Mode. Mode st dung dugc véi ca dir 1iéu dinh tinh va dinh lugng.

The value that occurs most often in a data set.
Useful for data sets containing outliers.
If there's no mode in the data set, it's of no use.
i Not as popular as mean or median.

How to determine the mode in a data set.

Order the values from least to greatest.
Locate the value that occurs the most.

3,4,5,5,6,6,6,7,8,8, 99 mode=6
3,4,5,5,5,6,6,6,8,8, 99 modes=5and6
1,2,3,4,5,6,7,8,9,10,11 no mode

one mode ~ unimodal, two modes ~ bimodal, more ~ multimodal

Mode



3.4.4 Mean vs Median vs Mode
Chung ta s€ cung xem x¢&t truong hop nao thi sir dung gia tri nao dé dat dugc
hiéu qua bi¢u dat tot nhat .

Ban dé dang nhan théy Mean s€ bi anh hudng néu dit liéu chira nhiéu gia tri
qua 16n hodc qua bé (outliers) trong khi Median thi khéng. Vi du nhu diy s
1,1,1,2,100 day ) nay c6 Mean = 21 va median = 1, 1 chic han s& dai dién cho dit
liéu t6t hon con s6 21 rat nhiéu, ching t6i khuyén ban hdy sir dung Median khi di
liéu ciia ban c¢6 nhiéu gia tri outliers qua 16n hodc qua bé ¢ hai dau cac truong hop
con lai hdy su dung Mean.

Trong céac théng ké Population trung binh ¢ mdi tiéu bang & My ngudi ta da
dung con s6 Median thay vi Mean, mic di ho vAn dung tir "trung binh" dé ngudi khac
dé hiéu nhung that sy nd dugc tinh tor Median dé han ché su anh huodng cua cac tiéu
bang c6 Population qua dong nhu California, Texas hay qua it nhu Alaska, Vermont,
tuong tu v6i s6 ngudi trén mot km2.

Mode lai hoan toan mang mot ¥ nghia ... khong gidng véi Median va Mean
khi ching ¢ gang tim ra gia tri ¢ vi tri trung tim. Thi gi4 tri xuat hién nhiéu nhat
Mode lai khong chic chin phai nim & trung tam. chiing toi da tirng dung Mode trong
bai toan xac dinh khung thoi gian mot user online nhiéu nhét trong ngay, va sau do
phan loai ho.

3.5 Measures of Variation

Chtng ta da di qua khai niém gid tri trung tam va xudt hién nhiéu nhat, tuy
nhién s& c6 trudng hop 2 tap dit liéu c6 chung Mean, Median, Mode nhung van c6 su
khac biét, nhu trudng hop chiéu cao cua 10 ciu thi bong rd dudi day.

Team |

Feet and
inches &' 6'1" 6'4" 6'4" &'6" 57" 6 6'4" 64" 7'
Inches 12 73 76 76 78 67 72 76 76 84

Five starting players on two basketball teams

Hai team cho chung chi sé chiéu cao trung binh 1a 75 inches, Median 1a 76
inches va mode la 76 inches. Su khéc bi¢t kha ro rang ¢ day 1a Team 1 c6 chiéu cao
dong déu hon team 2, d€ mo ta sy khac biét nay ngudi ta sir dung cac chi s6 do su



thay doi, bién thién cua dir li¢u duoc biét dén vdi tén goi 1a measures of variation hay
measures of spread. Cac chi sO Measure of Variation pho bién nhat la : range,
quartiles, deciles, percentiles, the five number summary, standard deviation

3.5.1 Range
Range 1a hi¢u s6 gifra gia tri I6n nhat va nhd nhat (range = max-min)

Range is the simplest measure of spread being the difference
between the highest and lowest values in the data set.

However, it is not useful for analysing the spread of data
between those two values.

Temperature
M T w T F S S
35° | 30° | 32° 29° 27° | 37° 34°
Range=37-27=10

Range
Team I: Range = 78 - 72 = 6 inches
Team II: Range = 84 - 67 = 17 inches

Team | Team Il

Feet and
inches 6' 6'6" 5'7" 7'
Inches 72 78 67 84



3.5.2 Standard Deviation

Standard Deviation (D9 léch chuén - Std) cho ta biét dugc khoang cach trung
binh (d6 phan tan) cta cac diém dir liéu so véi gia tri trung binh (Mean). Néu d6 léch
chuén thép ture 1a dir liéu c6 tinh bién dong thép va nguoc lai, vi du ma cd phiéu ma
ban dang xem xét mua vao c¢6 do 1éch chuan 16n (Std), cho thdy bién do giao dong
xung quanh mic gia trung binh rat 1én, néu mua ban mua thi c6 kha nang sé& 10i rat
nhiéu hodc 15 rat nhiéu so v4i cac ma ¢ phiéu co Std thap.

Do léch chuan duge tinh bﬁng can bac hai cua Phuong sai - Variance. Cach
tudng phuong sai nhu sau:

Tim gia tri trung binh - Mean
V&i mdi diém dir liéu ban ldy gia tri d6 trir di Mean va binh phuong ching 1én
Cong tat ca két qua tir bude trude chia cho sé luong dit lidu khao sat (n)

standard deviation

Standard deviation is a measure of how much the individual
scores of a data set differ from the mean.
The standard deviation is the square root of the variance.

variance

Variance is the average of the
squared differences from the mean.

Mean Temperature for the Week
sum of amounts

Mean =

Variance = averageof
number of amounts (score - mean)

Bén dudi 1a tinh toan chi tiét Do 1éch chuin cua nhiét do trong ngay

Day Temperature Variance Standard Deviation
Monday 35° 35-32=32=9° :$
Tuesday 30° 30-32=-22=4° . 38°
Wednesday 32° 32-32=02=0° Sat ®1 37°

| 35{!
@ - =-32=9° +227

Thursday 29 290-32=-3?=9 : | 350
Friday 27° 27 - 32 = -52=25° 2 ‘Sune-|34°
Saturday 37° 37 - 32 = 52= 25° §§ mean| 135
E = i 32°
Sunday 34° 34-32=22=4> E% 390

F -]
Total: 224° Total: 76° & —7-830°
Mean: 32° Variance: 10.86° ¢ ~Th-e-| 20°
- 3.29° 2g°
Standard Deviation = the square root of the variance. —+#27°
Standard Deviation: ¥10.86° - 26°
=3.29° 25°




Standard Deviation

Ban c6 thic méc giéng nhu ching t6i 1y do tai sao Variance lai phai binh
phuong 16n khong, thay vi ctr 14y tri tuyét d6i cua mdi diém dit liéu trir di Mean rdi
liy trung binh ra D¢ 1éch chuén 1a xong ? Céu tra 16i 1a phép tinh binh phuong s&
"nhin manh" céc gia tri cach xa diém Mean, néu gia tri dang xét cach Mean 2 don vi
thi phuwong sai 13 4 tuy nhién néu cach 5 don vi thi phuong sai lai ting lén dén 25,
mot con s6 rat 16n, hiéu mot cach don gian néu dit liéu cua ban chira rat nhiéu oulier
- cach xa diém mean vé ca 2 phia qua bé hodc qua 16n thi phuong sai ctia ban s& cuc
16n, din dén Std cing s& 16n ndt, binh phuong 1am ndi bat cac gia trj oulier. Va vi
phuong sai di binh phuong rdi nén dé trg vé don vi cii budc ban phai cin bac hai
phuong sai ra D6 1éch chudn dé d& so sanh véi dir liéu gbe ban dau.

3.5.3 Quartiles, Deciles, Percentiles

Ban da cung chiing toi tim hiéu qua Median, 14 diém nam ¢ trung tdm chia dir
lidu ra 1am 2 phan c6 sb lugng bang nhau, Quartiles, Deciles, Percentiles ciing tuong
tu nhu vy, luu ¥ can phai sap xép dit lidu ting dan trude khi tinh toan:

Quartiles: chia dif liéu ra 4 phan bang nhau
Deciles: chia dit liéu thanh 10 phan bang nhau

Percentiles: chia dira liéu thanh 100 phan bang nhau, Median chinh la
Percentitle(0.5) hay doc 1a Percentitle 50%

These are three common measures used in statistics
to divide an ordered data set into equal parts.
Quartiles = 4 equal parts, Deciles = 10 equal parts,
Percentiles = 100 equal parts.

Quartiles lower quartile median upper quartile
Q1 Q2 Q3
30 40 41 42 57 58 60 60 64 65 66 66 68 70 74 88
DA [ N N N N O N N BN BN RN N N B N B R
Deciles 1st 2nd 3rd  4th 5th  6th  7th Bth Sth

Percentiles 10th 20th 30th 40th S0th  60th  70th 80th 90th

Ly do tai sao phai chia dir li¢u ra nhu vay ? chung t61 s€ dua ra mot vi du cho
ban d& hiéu khi sép ban yéu cau tinh toan thoi gian t6i da dé giao mot don hang 1a
bao nhiéu dé sép biét ma trao d6i v6i ddi tic. Ban khong thé dung thoi gian giao hang
16n nhét ctia thang trudc theo ding v sép duoc vi 1y do cac don hang 4y thudng 1a co
van dé: hang thit lac, nha cung cip giao thiéu phai giao thém cho du, .... hay noi chinh
xac chung 1a ouliers.

Ban nay ra mt y kién sao chung toi khong sap xép thoi gian giao hang ciia tat
ca don hang theo thir tir ting dan tir dudi 1én trén,va ldy con sb6 & muic 90% sé luong
dir liéu, 10% con lai ban cho chung 13 outliers, luu y & day gitip ching t6i 12 90% s6
lugng nha, néu dit liéu ban c6 100 dong thi mtrc 90% dir li€u 1a & dong thir 90 tir duoi



dém 1én, con sé d6 chinh 14 Percentile(0.9). Vi du ching t6i ¢6 P(0.9) = 3.5 ngay thi
chung t6i s& néi véi sép, 90% don hang cua ching ta dugce giao sém hon hoic bang
3.5 ngay, sép clr yén tim dung sb nay.

Vi Quartile ban s& c6 4 phan nén Q(1) = Percentile(0.25) ->(25%), ... Decile

10 phan nén D1 = Percentile(0.1). Vi thé chung toi hay ding Percentile hon vi né chi
tiét nhat va 2 cai trén thi déu c6 thé quy ra Percentitle dugc.



