Ung dung Phan tich dit li¢u va Tri tu¢ nhan tao véi Python

Bai 1: Tom tat vé thong ké (Statistics)

On tip khai niém

Théng ké (statistics) 1 cong viéc tong hop gém nhiéu viéc nhod hon nhu: dat ciu
héi, thu thap dir li¢u, trinh bay dir li¢u, phan tich dit li¢u, dién giai dir li¢u
va suy dién (ra thong tin mai).

Xéc suat (probability) la mot cach do kha néng xay ra ciia mot bién ¢b va dugc
wdc luong bang mot con sb tir 0 dén 1 (twong tGmg tir 0% dén 100%).

Phan phdi x4c suat (probability distribution) 1a cach mo ta tit ca cac kha ning
xay ra cua bién co.

Phéan phdi xéc suét roi rac (discrete probability distribution) thé hién tat ca gia
tr1t ma mgt bién ngau nhién c6 thé c6 cung vadi xac suat cia no.

Phan phéi Xac suit lién tuc (continuous probability distribution): biéu dién xéc
suat cia mdi gia tri c6 thé cd cia mot bién ngau nhién lién tuc. Vi du hinh bén
dudi minh hoa phan phéi thoi gian di chuyén tir chd lam vé nha. Trong da sb
truong hgp thi mat khoang 60 phut, nhung thinh thoang nhanh hon vi khong c6
ket xe, va thinh thoang mat nhi€u tho1 gian hon néu c6 ket xe.
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Panh gia dir liéu

Mot trong cac cach dé cam nhan duoc dit liéu 1a danh gia chung. Ban nén lam
quen v&i cac khai niém dé danh gia hodc do dat (measure) dir li¢u nhu:

@ Do sw tap trung cua dir li€u (hoac su c¢o dac cua dir liéu)

@ Nguoc lai voi sy tap trung la sy phén tan cua dir liéu. Vi vay ta cling can
biét cac khai niém dé do sw phén tan cia di liéu

Do su tap trung dir liéu (Measure of Central Tendency)

Su tap trung dir liéu thudng duoc do bang gia tri trung binh (average). C6 3 loai
gia tri trung binh thudng dugc st dung:
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Mean: Gi4 trj trung binh dugc tinh bang tong ctia cic gié tri chia cho s6 luong
cac quan sat.

Median

Median goi 14 trung vi. Pay chinh 14 gi tri cta phan tir & chinh giita mot ddy gia

tri c6 x€p theo thur ty. Trong truong hop day co6 s6 phan tur 1a chan thi trung vi

duoc tinh 1a trung binh cta 2 phan tur ¢ gitra ciia day co thu tu.

Mo rong mdt chut: thay vi quan tam dén phén tur chinh gitra mot tap dir li¢u, tic

1a phan tir ma tai d6 chia doi tap dir li€u (c6 thir ty) thi néu ban quan tam dén phan

tir ma tai do chia %4, % hodc 1 ti 1¢ bat ky ma ban muodn thi xem khai ni¢ém Quantile.
Mode

Mode 1a gia tri duoc 1ap lai nhiéu nhat.

Vi duy theo ddi gia tri mot ¢d phiéu duoc giao dich theo 16 trong mot ngay gom cd

cac murc gia tai mudi thoi diém nhu sau: 127, 128, 128, 126, 127, 128, 129, 128,

127, 126.

Gia tri mean duoc tinh bang:
(127 + 128 + 127+ 126 + 128 + 128 + 129 + 128 + 127 + 126) / 10 =127.4
Pé tim gia tri median thi ta can sép lai thir tu cia mudi muc gia:
126, 126, 127, 127,127, 128, 128, 128, 128, 129

Néu s6 phan tir 1a 1¢ thi sau khi sip thir ty thi median s€ la gia tri cua phan tir
chinh gitra day. Tuy nhién trong vi dy nay c6 10 phan tir, nén median dugc tinh
bang trung binh ctia 2 phan tur thtr 5 va 6 trong day da xép thur ty: (127 + 128) /2
=127.5

Mode 1a gia tri 128 (duoc 1ap lai 4 1an)
Do su phan tan (Dispersion)

Su phan tan con dugc goi l1a tinh dao dong, hodac muc dd dao dong (varibility) cua
cac gia tri.
Phwong sai

Phuong sai (variance) dung dé do do 1éch, hodc 1a mtc d6 cach biét
clia cac gia tri so v6i gia tri mean. Quay lai muoi murc gia cta cd phiéu ¢
trén thi cau hoi dit ra 1a cac gia tri dao dong nhu thé nao? Cu thé trong
bang bén dudi ching ta tinh d6 1éch bang cach do khoang cach cua Gia c6
phleu va Gia tri trung binh ¢ dong 3. Vi gia tri nay co thé 1a s6 4m nén neu
tinh tong cac do 1&ch thi s& khong phan anh duoc tong cac d6 1éch cua tat
ca gid tri so voi gia trung binh. Vi thé phai 14y binh phuong cac d6 1éch sau
d6 chia cho 10. Két qua phuong sai 12 0.84.

Cac murc gid c6 phiéu
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Khoang céch cua Gia

va Mean -1.4 -1.4 -04 -0.4 -04 0.6 0.6 0.6 0.6

Binh phuong cla

khoang cach 196 | 196 | 0.16| 0.16| 0.16 | 036 | 0.36| 0.36| 0.36 2.56
0.84

Tinh phuong sai: ¢6 2 truong hop
1) Truong hop tong thé (Population variance)
1 n
VarX) =5 2, (ki = ) *
2) Truong hop mau (Sample variance)
— LS = )2
Var(X) =15 1L, (i — 1)
Trong do:
p: Gid tri trung binh cua tap dir lidu.
Khi nao dung céi nao?
- Khi ban ¢6 toan bg dir li¢u (popluation) thi dung Population variance. Vi du
khi ban c6 day du toan bo diém cua 16p hoc.

- Khi ban chi c6 mdt phan (miu, sample) thi dung Sample variance. Tinh
huéng nay rat pho bién trong Machine learning, Data science, Thong ké thuc
té.

Dé léch chudn (standard deviation)

Do 1éch chuan (standard deviation): duoc tinh bang can bac hai cta
phuong sai. Nhu vay Do l1éch chuan 1a mot gia tri ma nd c¢6 y nghia ciing
tuong ty phuong sai. N6 phan anh mirc do chénh léch cta cac gia tri quan
sat so voi gia tri trung binh. Do l1éch chuan cang nho thi cho thay dir lidu
tap trung cang day dac xung quanh gia tri trung binh.

Cach tinh do 1éch chuan: Cin bac 2 cua Phuong sai.
Z score

Mot chi s0 lién quan dén dd I¢ch chuan la diém chuan Z (Z score): dé
do murc Ao cua mdt gia tri so vo1 gia tri trung binh cua tap dit li¢u

Cong thuc tinh Z score: Z=(X-p)/ o
Trong do:

X: Gid tri can tinh Z Score.

u: Gia tri trung binh cuta tap dir licu.

o: B léch chuan cua tap dir ligu.
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Range
Range 12 gia tri khac biét giita phan tir 16n nhat va phan tir nho nhét.
Quantile

Quantile 1a dang tong quat cua Median. Tirc 1a nhimg gia tri (hay diém
cit (cut points)) chia tap dir liéu co thr ty thanh p phan c6 s phan tir bang
nhau. Khi d6 ta co thé goi cac diém nay 1a p-quantiles. Median 1a 2-
quantiles.

Mot Quantile phd bién khac thudng duoc dung 1a TG phan vi (4-
quantiles). Ttrc 12 cac diém ma tai d6 tap dit liéu dugc chia lam 4 phan.

Quantile giup chung ta hinh dung dugc sy phan b, hodc phan tan dir
liéu. Quantile co thé duoc xem 12 md rong khai niém Trung vi (median).
Cu thé tim Trung vi la tim gia tri ctia phan tir dé phan tach tap gi tri quan
sat thanh 2 nira 50-50; 4-Quantiles s& cho biét cac gia tri ma tai d6 tap gia
tri quan sat dugc tach thanh cac doan Y4 nhu hinh bén dudi.

Ya Ya Ya Ya

S ] \

Quantile 25%  Quantile 50%  Quantile 75%

- Bach phan vi 50% chinh 14 median (Trung vi)
Interquartile range
Interquartile range 1a khoang gitra hai Bach phan vi 25% va 75%.
Correlation
Méi twong quan (Correlation): Cac khai niém dé thao luan & phan
trude dung dé danh gia cac bién don 1€ (single variable). D€ danh gid moi
quan hé x4c suat gitta hai hay nhiéu bién thi nguoi ta dung khéai niém
correlation.
Bai tap
Néu tra Internet c6 thé ban s& thay thong bao tuyén dung lap trinh vién cua
cac cong ty dua ra nhieu muc luong thang khac nhau nhu: $300, $400,
$1000, $1200 va $700.
Ban c6 thé tinh céc gia tri sau:

$300+$400+$1000+$1200+$700

Gia tri trung binh (Mean) = -

= $720

Trung vi (Median) = $700
Do léch chuan (SD) =

2\/(300—720)2+(400—720)2+(1ooo—720)2+(1200—720)2 +(700—720)2
5
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Range: $1200 - $300 = $900

Kiéu dit liéu (Data Types)
Tuy theo d6i tuong va thong tin chung ta can do dat, quan sat va phan tich thi co
nhi¢u dang thong tin khac nhau goi Data Types.
C6 thé chia Data Types thanh cac nhom nhu:
@ Cac thong tin mo ta vé dat tinh, dic trung cua dbi tuong nhu mau sac,

gidi tinh, v.v...goi la kiéu dir liéu Danh muc (Categorical data) hay con goi
1a dit li¢u Pinh tinh (Qualitative data).

- Céc dir liéu dang Danh muc khong c6 y nghia vé tht tu (vd: mau sic, gi6i
tinh) goi la Nominal data.

- Céc dit liéu vé Danh muc nhung c6 thém y nghia tht ty nhu: cac bac hoc
(Tiéu hoc, Pho thong, Trung hoc, Pai hoc, Sau dai hoc) thi goi 1a Ordinal
data.

@ Céc thong tin mb ta vé doi twong dudi dang con s6 nhu chiéu cao, can
nang, gid tri ¢o phicu, v.v...thi goi la Numerical data hay con goi 1a dir li¢u
Pinh luwgng (Quantitative data).

- Gia tr1 dinh lugng co thé 1a lién tuc (Continuous data) nhu chiéu cao,
can nang.

- Gia tri dinh lugng co thé 1a roi rac (Discrete data) nhu s6 chan cua con
vat.

Vi du mo6 ta con meo hang x6m c6 cac thong tin sau:

Mau sic: den (Nominal data)

Gidng: cai (Nominal data)

Nang: 1.3 kg (Quantitative data - Continous data)

S6 chan: 4 (Quantitative data — Discrete data)

Ngoai hai dang dir li¢u Dinh tinh va Pinh lugng ma ban thuong gap ¢ trén thi con
co hai loai khac nhu:
® Dang dit liéu c6 di kém thém yéu t6 thdi gian (Temporal data). Vi
du gia c6 phiu. Khi n6i dén gia ¢6 phicu thi phai noi thém gia vao ngay
nao. Vi du gid c6 phiéu cuia VNM ngay 10/10/2019 1a 127 nghin dong.

» https://xmyworkspace.com/learn



https://xmyworkspace.com/learn

Ung dung Phan tich dit li¢u va Tri tu¢ nhan tao véi Python

@ Dang dir liéu lién quan dén vi tri dia 1y (Spatial data). Vi du vi tri vat Iy
trén ban do6 (gém c6 kinh do va vi d9), hoac don gian hon 1a vi tri gom x
va y trong mgt hé tryc hai chiéu.

So db bén dudi tong hop cac loai dit liéu:

Cac loai dir liéu

Vi tri khong
gian
(Spatial)

Dinh tinh Dinh luong Thot gian
(Qualitative) (Quantitative) (Temporal)

Dinh danh Lién tuc
(Nominal) (Continuous)

Cé thu tu Roi1rac
(Ordinal) (Discrete)

Hinh 2: So do cdc loai dir liéu
Trén day la cac khai niém phan loai dir li€éu & muc triru tuong.
Pé biéu dién dit liéu trong may vi tinh va dé cho cac phan mém c6 thé xir 1y duoc
de dang thi ban can nam cac loai dit liéu co ban sau:

S6 nguyén (Integer)

- S6 thuc (Real / Double number)
- Ki tu (Character)

- Luan ly (Logical)

- Chubdi (String)

- Thoi gian (Date, Time)

- Mang (Array)
Ding khai ni¢m / thwée do nao dé quan sat dir liéu?

Mot trong céac cach dé c6 cai cam nhan nhanh vé dir lidu 1a do su tap trung cua
dir liéu (central tendency). Nhu phan trén da trinh bay thi c6 nhiéu thudc do nhu
Mean, Median, Mode.
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Can 6n lai mot chut 1a:

e Mean dé thay gia tri trung binh

e Median dé thiy trung vi

e Mode dé thiy su lip lai coa dit liéu

Cau hoi dat ra 1a voi loai dir li¢u nao thi can dung thudc do nao?

Béang bén dudi sé goi y cho ban nén dung thudc do nao cho cac kicu dir li¢u khéc

nhau.

Kiéu dit liédu Do su tap trung cia dit Ghi cha

liéu
Nominal Mode

Ordinal Median

Numerical Mean/Median

Bién phu thudc va bién tién lwong

Nominal 14 dir li€u dinh danh khong cé
thir ty. Vi vay can biét 1 c¢6 bao nhiéu
dir li¢u duoc 1dp lai. Vi du hdm nay ra
duong ban thay xe hoi mau nao nhiéu
nhat. Tc ra duong ban s& thiy rat
nhiéu xe v6i nhiéu mau khac nhau.
Nhung tyu trung lai ngay hom nay ban
thdy mau nao nhiéu nhéat! Nén dung
Mode dé tinh. Biét dau mdu xe ma ban
@dp nhiéu nhdt cé tac dong dén két qua
lam viéc cua ngay hom do?

Ordinal la dir li€éu danh muc c6 tinh thi
tu. Vi du trong mot doanh nghi¢p thi
c¢6 5 cap d6 nhan vién 1ap trinh (Dev 1,
Dev 2, Dev 3, Dev 4, Dev 5) thi
Median ctia Cap d6 lap trinh vién 1a
Dev 3.

Poi vé6i dir lidu so thi d& dang tinh gia
tri trung binh va trung vi. Vi du trong
nhoém ban hoc ctia minh thi trung binh
chiéu cao 14 bao nhiéu? Néu dung xép
hang theo thtr tu chiéu cao thi ban nao
s& ban dtng giita cao bao nhiéu? (néu
s6 nguoi 1a chin thi 1dy chiéu cao trung
binh ctia 2 ban ding gitra).

Phan 16n cac nghién ctru, mé hinh phan tich dit liéu phan biét hai loai bién s6:
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e Bién doc 1ap (independent variable). Doi khi goi 1a bién tién luong
(predictor variable), hodc dac trung (feature)

e Bién phy thudc (dependent variable). Doi khi goi 14 outcome.

B Liénlac | Taitrg
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