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METHODS OF DATA MINING 1

Vo Luong Hong Phuoc

Day 1
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INTRODUCE

periods: 30 periods (1 TC LT, 1 TCTT)

Ms. Phuoc, Ms. Hoa Tien, Teacher Tien Thanh
CBBM

2. Study time:

1. Number of

- Theory: 3 periods/session
- Practice: details will be announced later

3. Location:

Theory + exercises: B35
Practice: B35 (if students have a laptop)
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1. What methods can be used In
data mining?
2. In the subject "measuring... DLNN", what part do you

find most difficult to understand and which part is the
most interesting?
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5. Knowledge needed:

- Probability theory and mathematical statistics;
- Numerical method
- Programming: Fortran, mathlab

6. Some requirements for students

- Must prepare assignments before practice -

Practice: 1 student/submitted assignment,
Sinh vién phii tham gia 16p hoc nhw sau:
e Dulop ly thuyéet toi thieu: 60%

Du [6p thuc hanh toi _thiéu: 80%

Dur 1op bai tap to1 thieu: 80%

Du 16p thao luan t61 thiéu: 80%

Yéu cau khac: dén lop dung gio

e & o o



Machine Translated by Google

Ky hi¢u ml,lcltiﬁu Mirc d9 nang lue
cua (I;\?lil[;hﬂ“ M tia/ndi dung muc tiéu hoc phin g]aatnd;g;n(]:hgei; Ghi chu
Bloom)
KIEN THUC

Sinh vién trang bi kién thirc sdu vé cac

MH1.] phuong phap p}glén tich dir liéu 3
Sinh vién cling sé duoc trang b1 nhitng k¥
nang lap trinh (Matlab, Fortran), sir dun

MH1.2 phéﬁ m%m img dung (SPSS, R) va k_% 2.5
ning phén tich s6 liéu

KY \I;\NG

Sinh vién s€ c6 ky nang ve lap trinh,

MH2.1 xir Iy s6 liéu vé cac yéu té khi tuong, 2.5
thuy hai vdan va moi1 truong
Sinh vién c6 kha nang tu duy nghién

MH2.2 clru sang tao, doc lap, va kha nang 25
lam viéc nhom.

THAI DO

Sinh vién dugce ren luyén tinh ky luat,

MH3.1 chinh xac, can thin trong cong viéc, 3
su trung thuc voi so liéu

MH3 2 I*:I\ghi:jém _tt'n? va trung thuc trong hoc 35
tap va thi cu
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Chuiin diiu ra (CDR) ciia hge phin

Lién ket
. Lién két .
K¥ hifu gifra CBR
: gira CDR 5
Thirtw | CHBR Mirc d | = hge phiin
" giang day hge phiin
cic hpe Mi ta/ngi dung CDR hge phin phal vii ChR
(LT, ) vii myc
CDR | phiin 3 chrong
ticu hoe ) .
(CHP) trinh dio
phin
tan
KIEN THUC
Hicu dwoc quy trinh khai thic dir ) CCT1.2
CHPI1 . LT MHL1
li¢u
Hieu duge cac phuong phap kha
thae dir Iiéu trong Khoa hoe Tri dit
(phuomg phap bién dbi Fourier,
2 CHP2 . LT MHI1 .2 ECT:2
phuong phip phin tich phd khang
tham sb, phuong phap ndi suy va cac
phép loc}
Ung dung matlab, Fortran, R, SPSS
3 CHP3 | trong nghién ciru thong k&, phén tich r.u MHI1 2 CCT12
phi, nd1 suy va phén tich so ligu
KY NANG
CHP4 | Ung dung cic cong cu chuyén nginh g
4 T,U MH2.1 CCT3.1
(R, SPS5) trong phén tich va dur bao
K§ ning vé& lip trinh (Foriran,
Matlab), xi 1¥ s6 liéu vé cac véu 16 ,
5 CHP3 ! = r,u MH2.1 CCT2.1
khi tugng. thiy héi vin vd md
trudmg
Kha ndng tr duy nghién i va kha .
f CHP® . u MH2.2 CCT23
niing 1am viée nhom
THAI BO
Sinh vien duoe rén luyén tinh kv
CHPT7 : . 5
7 ludit, chinh xgic, cin thin trong cdng LU MH3.1 CCT4.1
vige, s trung thure v s0 ligu
Nghiém e v trung thue trong hoc .
8 CHPS u MH3.2 CCT4
tidp va thi cir

) 1 (fniraducel : siin thidgn: T (Teach). dav: U (Utilize): sie dune
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5. Hinh thire, phwong phép va trong s6 danh gia két qua hoc phan

két

Hinh Phwong phip dinh gia ——
thie N i (d4nh diu X) Sy TN | SPONE .
. Néi dung chi tiet : 7 bai dianh | so danh Ghi cha
ﬂa.n’h Vidt Trac Van | Thuc gid gid
gla nghiém | dap | hanh
PGl
¢ kg d{ié?x?%u Quy dina o
Tong diém qua trinh DG 1 60 40% den
dénl 60%
: DG1.6)
gf;a;:a Piém kiém tra gitia ky X | BGL1 | 30
trinh Diér}] kiém tra thuong " DG1 2 10
xuyén
Piém thao luan
Diém thuc hanh X PG1.3 | 10
Diém bao cao nhom X bGl4 10
Diém chuyén can
Panh Y
gia tong | Thi cudi hoc ky X PG2 | 40 ?Eféﬁ‘zgéf‘




e TR ey The name of the lecture of the phn student

Second week
Chapter 1. Data mining Lesson

1.1: Concepts Lesson 1.2

Data mining process Lesson 1.3 Data

sampling and presentation process Chapter 2:

Statistical methods in mining 2
data

Lesson 2.1: Statistical methods 2
Lesson 2.2: Central limit theorem Lesson 2
2.3: Application of statistical methods in 3
Earth science

Chapter 3: Spectroscopic Methods in Earth Science 4
land

3.1 Spectroscopic method 4
3.2 Filtering and noise reduction method 4
3.3 Application of spectral method in Science 5
Earth

Chapter 4: Data mining applications in the Faculty 6
study Earth

Lesson 4.1: Introduction to R and 6
applications Lesson 4.2: Introduction to SPSS 7

and applications Lesson 4.3: Application of interpolation method in usind®
data management

Lesson 4.4: Some practice problems using programming 9,10

Total number of periods 45
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Tén Nha Gido
A - 5
S | ymige | A rudtban ch!;'l:lfli"ﬁ'
T iy xuit | Tén gido trinh o "| Noi cé thé c6 tai lidu/trang web
T gia bk li¢u tham
khao/Kha
c
Richard Data Analysis
- Methodsin | pyovier | Tai liéu
1 | Thomson | 2014 Physical Selange 20 &a Thu vién
., William Oceanography SHng 08y
J Emery (3rd Edition)
Pham g . NXB bai o
2 Vin 2003 rl;:;ih dﬁ;‘ tf;g hoe Quéc ;‘: h;: Thur vién
Hudn 8N0C | giaHaNai | 88O
; Random Data:
Julius S. lvsis and
Bendat, aaeysiyan . Tai liéu )
3 Allsh'G. 2010 Measurement Wiley tham Ehido Thur vién
Piersol Procedures (4th
Edition) ‘
x - G NXB Tong g
g | Newyen | gy | Fhantichdichien | oo qp g8 | Talibu Thur vién
Vin Tuan voi R e tham khao
Chi Minh
e Fluid Mechanics —
5 | Stamslaw | 4490 | for Marine Springer | L2\ Heu Thur vién
R. Massel : > tham khao
Ecologists
Algorithms for | UNeSe "
" : technical researchgate.net/publication/335494
UNESCO computation of ; e : :
papers in Tai héu | 03_Algorithms for Computation o
6 1983 fundamental : y ;
. marine tham khao | f Fundamental Properties of Seaw
properties of : = = S
science. ater
seawater.
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Exercises In class

1. Where can the data come from?

2. Let's give an example of a data object to
exploit.

3. Please suggest steps for exploitation
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Chapter 1. Data mining

eDefinition:
+ data (data, data bank) +
data mining: data mining: process

*Origin of data: + from

data bank + from direct
measurement data (web-site) +
from forecast model

+ from actual measured data
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Principle of measurement: depends
+ purpose +

measuring object +

measuring tools and equipment

+ Measurement rules
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2. Overview of data mining

Origin of data
* Principles of measurement

Measurement method to get data

eCorrection and use of data

Methods of calculation and data processing






Machine Translated by Google

1. Concepts

DATA ANALYSIS
Data analysis is concerned with a variety of different tools and methods that
have been developed to query existing data, discover exceptions, and

verify hypotheses

DATA MINING can be considered as a collection of methods for drawing
Inferences (infer / draw conclusions / implications) from data. The aims of data
mining and some of its methods overlap with those of classical statistics.

yIt should be kept in mind that both data mining and statistics are not business
solutions; they are just technologies.

yAdditionally, there are still some philosophical and methodological
differences between them.
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What is data mining?

* Extracting (“mining”) knowledge from large
amounts of data. (,IgDD: Knowledge Discovery
from Data)
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CONCEPT MINING
Concept mining 1s a process that focuses on

extracting 1deas and concepts found in
documents.




o DATA MINING

DATA MINING MODELS
Data Mining Process Model

Data Mining Model

Evaluabon &
Irterpeelation

Data Maning

Transformation : '}
’/ Fiwl )
Preprocessung
| .--" Knowiodge

Pattemn

Adjuﬂed Rules
Data s

o B e W e g ey el



%5

data I target Ipreprocessed transformed

data

patterns i knowledge




data I target ipreprocessed transfarmedi patterns I knawledge
data
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2. Sampling procedures

Data mining steps

],—

o Collect

—l (Collection)

Record data
(Recording)

v

" pre

U '__ selection gpll processmg

data target
data

— —>

preprocessed

~ |

A

transformation

‘|ﬁ—)

Prepare
(Preparation)

Determine data

quality
(Qualification)

Analysis
(Analysis)

OouT

-nﬁﬁzﬁg | - interpretation
q é
_ L
transformed patterns knowledge
data
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2. Sampling procedures

- Collect

—' (Collection)

Record data
(Recording)

Prepare
(Preparation)

Determine data
quality
(Qualification)

Analysis

(Analysis)

ouT
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3. Sampling procedure and data presentation

Error: describes the accuracy of measurement, showing

the distance between the measured value and the actual value

-Classification errors

-+ due to: Raw error, systematic error, random error

-+ due to evaluation method: absolute ss, relative ss

-How to calculate SS

-+ direct measurements: random SS, instrumental SS, synthetic SS
-+ indirect SS:

-+ SS tools
-+ SS from mo” picture

-- How to round SS

-- How to represent graphs
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Software used:
- Excel

-Grapher
-Sufer

-Mapper
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Exercise (15 minutes)

1. From the above example, let's analyze the data mining process
according to Bendat Recording

Collect data Preparatior] Determine Analysis
(Recording;) data quality (Analysis)
(Quialification)

¥

Y
Y
b 4

(Collection) (Preparation)

2. Bendat's economic management with the following management:

— N > — — ol —
| N ~
data target preprocessed /., transformed patterns knowledge

data data data
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Preparation lesson

Review probabillity theory and statistics: +
Average value, variance, Max, Min...

+ XS distribution function

+...

=> Write programming



KHAI THAC DU LIEU 1

V6 Lwong Hong Phuéc

Day 1



~ GIOITHIEU

30 tiet (1TC LT, 1TCTT)

Cd Phwérc, c6 Hoa Tién, Thay Tién Thanh
CBBM

2. Thoi gian hoc:

- Ly thuyét: 3 tiét/budi ,
- Thwc hanh: sé thong bao cu the sau

3. Pia diém:

Ly thuyét + bai tap: B35
Thwc Hanh: B35 (néu SV cé laptop)



1. Phwong phap ndo cé thé dung dé s
dung trong khai thac di lieu?

2. Trong mon hoc “do dac.. Cac DLNN”, cac
ban cam thay kho hiéu nhat va phan nao ly
thu nhat?



5. Cac kién thuc can trang bi:

Ly thuyét xac suat va thong ké toan hoc;
Phudng phap so tri
Lap trinh: Fortran, mathlab

6. MOt sO yéu cau cho sinh vién
- Phai chuan bij bai tap trudc khi thuc hanh
- Thuc tap: 1 sinh vién/bai lam nop,

Sinh vién phai tham gia 16;p hoc nhwr sau:
o Dulop ly thuyét toi thiéu: 60%

Du 16p thuc hanh t6i thiéu: 80%

Du lop bai tap toi thiéu: 80%

Du 16p thao luan toi thiéu: 80%

Yéu cau khac: dén 16p dung gio



Ky hi¢u muc tiéu
ciia hoc phan

Mirc do nang luc
dat dwoc (theo

(MH) M ta/ndi dung muc tiéu hoc phan thang dknh zid Ghi chu
Bloom)
KIEN THUC
Sinh vién trang bi kién thirc sdu vé cac
MH]1.1 phuong phap p%éinl tich dir liéu 3
Sinh vién ciing s€ dugc trang b1 nhitng k¥
nang lap trinh (Matlab, Fortran), sir dung
MLl pha: mpém ung dung (SPSS, R) va ky 2.3
ndng phan tich s6 liéu
KY NANG
Sinh vién s€ co ky nang ve lap trinh,
MH2.1 xir ly s6 lidu vé cac yéu tb khi tuong. 2.5
thuy hai van va moi truong
Sinh vién ¢6 kha nang tu duy nghién
MH2.2 cuu sang tao, doc lap, va kha nang 25
lam viéc nhom.
THAI bQ
Sinh vién duoc rén luyén tinh ky ludt,
MH3.1 chinh xac. can thin trong cong viéc, 3
su trung thuc vol sb liéu
MH3 2 Nghiém tuc va trung thuc trong hoc 35

tap va thi cu




Chuiin diiu ra (CDR) cia hoe phitn

.| Lién ket
Lién ket
K¥ higu gifra CBR
: | gita CBR
Thirty | CBR Mk dj .| hocphin
ek ; giiing day | hoc phan :
cic hige M ta/ngi dung CBR hoe phén i v CDR
(L, T, U) vi muc
CDR | phiin chiromg
tieu hypc
(CHP) 5 trinh diao
phin
tgo
KIEN THUC
i Hidu duoe quy trinh khai thae dir . CCT1.2
l CHPI . 11 ML
liGu
Hieu duoe cac phuomg phap khai
thac dir lidu trong Khoa hoc Trai dit
(phuemg  phap bicn d6i Fourier,
2 CHP2 L ¥ : LT MHI.2 CCT1.2
phuomg phap phin tich phd. khong
tham 56, phueng phap ndi suy va cac
phép loc)
Ung dung matlab, Fortran, B, SPSS
3 CHP3 | trong nghién ciru théng k&, phan tich LU | MHI2 CCT12
pho, néi suy va phdn tich so liéu
KY NANG
CHP4 | Ung dung cde céng cu chuvén nganh
4 = cune & CH AT e U |MH21  |CCTiI
(R, SP55) trong phan tich va du bao
Kf ning vé Ip tinh (Forran,
Matlab), xir 1y 86 Lidu vé cac viu 16 )
3 CHPS % TU MH2.1 CCcT2.l
khi tuemg, thiy har vin va mor
truomg
Kha ndng tr duy nghién ciu va kha —
6 CHP6 - U MH22 | CCT23
ning km viée nhom
THAI PO
Sinh wién duege rén luvén tinh ky
CHPT , ,
7 ludt, chinh xée, cin thin trong cing LU MH3.1 CCT4.1
viée, surtrung thue vei s lidu
Nzhiém e va trung thue trong hoc
3 CHP8 v * . U MH32 CCT4.1
tdp va thi el

1= I (ntrodueel: sigr thidu: T (Teach): dave U (Usilize): sir dme




5. Hinh thirc, phwong phap va trong so danh gia két qua hoc phan

i Phwo hap danh gia
H",]h e B e ™ Ky hiéu | Trong
thire n . (danh dau X) 0 Py -
p NOi dung chi tiet z ; bai dianh | so dianh Ghi chua
danh Vit Trac | Van | Thuc ik aik
gia nghiém | dap | hanh
bGl
- o Qo i
Téng diém qua trinh 60 40% dén
bGl.1
48 60%
én
i bGl1.6)
gﬁ“ﬂﬂa Piém kiém tra gitta ky X | BPGL1 | 30
trinh Dier:n kiém tra thuong < G122 10
Xuyén
Piém thao luan
Piém thuc hanh X bGl1.3 10
Diém bao cdo nhom X PGl4 | 10
Diém chuyén can
Danh e
- T , Quy"dmh to1
Eg tong | Thi cudi hoc ky X bG2 40 thidu 40%




Tén bai giang cua hoc phan

Chwong 1: Khai thac dw liéu

Bai 1.1:Cac khai niém

Bai 1.2 Quy trinh khai thac dw liéu

Bai 1.3 Quy trinh 1ay mau va trinh bay dw liéu

Chwong 2: Phwong phap thong ké trong khai thac
dir liéu

Bai 2.1: Phwong phap théng ké

Bai 2.2: Dinh ly giéi han trung tam

Bai 2.3: 'ng dung phwong phap théng ké trong
Khoa hoc Trai dat

Chwong 3: Phwong phap phé trong Khoa hoc Trai
dat

3.1 Phwong phap phé

3.2 Phwong phap loc va khw nhiéu

3.3 'ng dung phwong phap phé trong Khoa hoc
Trai dat

Chwong 4: Ung dung khai thac dw liéu trong Khoa
hoc Trai dat

Bai 4.1: Gi&i thiéu R va trng dung

Bai 4.2: Gi&i thiéu SPSS va (rng dung

Bai 4.3: Ung dung phwong phap ndi suy trong sw
ly s liéu

Bai 4.4: M6t s6 bai toan thwe hanh bang lap trinh

Tong cdng so tiét

N PRPERPPE D

N DN

o b~ b

\l

9,10
45



Tai liéu hoc tap

Tén Nha Gido
2 xuat béin trinh
5 | Tenige | Nom hinh/Tai s
T | "% | xuft | Tén gido trinh CAMVRAL | Noi 6 thé cé tai lidw/trang web
T gia bin li¢u tham
khiao/Kha
c
Richard Data Analysis
o Methodsin | preovier | “railitu
1 | Thomson | 2014 Physical =R - (Asinid Thur vién
, William Oceanography slans day
J Emery (3rd Edition)
Pham ; : NXB bai —
2 | van | 2003 Th‘;ih dﬁ’gz ";;‘f hoc Quéc EII "j: Thu vién
Hudn g e oia Ha Noi | Sne a8y
: Random Data:
Julius S. lvsis and
Bendat Altplysls o . Tai liéu .
3 ;| 2010 Measurement Wiley oy Thu vién
Allan G. ; tham khao
Piersol Procedures (4th
Edition)
x ~I L su NXB Téng e
g | Naweh | o | Ebantichdirhon |, g g | Taklicu Thur vién
Vién Tuan voi R PR tham khao
Chi Minh
; Fluid Mechanics T
5 [SMEmsiaw | 409 for Marine Springer | L2 leu Thu vién
R. Massel : pring tham khao :
Ecologists
Algorithms for | OnesCO o
: technical researchgate net/publication/335494
UNESCO computation of : NS S ,
papers in Tailigu | 03_Algorithms for Computation o
6 1983 fundamental : : ;
, marine tham khao | f Fundamental Properties of Seaw
properties of : = = =
science. ater

seawalter.




Bal tap tai lop

1. D liéu co thé lay ty dau?

2. Hay vi du mot doi twong dir liéu dé khai
thac.

3. Hay dé nghi cac bwdc dé khai thac



Chwong 1. Khai thac dir liéu

*Dinh nghia:
+ di¥ liéu (data, data bank)
+ khai thac di lieu: data mining: quy trinh

‘Nguodn goc cua so liéu:

+tr ngan hang dir liéu

+ tir sO liéu do truwc tiép (web-site)
+ tvr mO hinh dw bao

+ ttr s liéu thuc do



Nguyén tac do dac: phu thuéc
+ muc dich

+ doi twong do dac

+ dung cu, thiét bj do dac

+ Quy pham do dac



2.Tong quan vé khai thac div liéu

*Nguén goc cua so liéu

« Nguyén tac do dac

‘Phwong phap do dac lay so liéu
«Chinh ly va s dung so liéu

‘Phwong phap tinh toan va xi ly so liéu






1.Cac khai niém

DATA ANALYSIS

Data analysis is concerned with a variety of different tools and methods that
have been developed to query existing data, discover exceptions, and
verify hypotheses

DATA MINING can be regarded as a collection of methods for drawing
inferences (suy ra / rut ra két luan/ham y) from data. The aims of data mining
and some of its methods overlap with those of classical statistics.

= It should be kept in mind that both data mining and statistics are not
business solutions; they are just technologies.

= Additionally, there are still some philosophical and methodological
differences between them.



What is data mining?

» Extracting (“mining”) knowledge from large
amounts of data. (§DD: Knowledge Discovery
from Data)






CONCEPT MINING

Concept mining is a process that focuses on
extracting 1deas and concepts found in
documents.




DATA MINING

DATA MINING MODELS

Data Mining Process Model
Data Mining Model
Evaluabon &
Irterpretaton
Data Mirung
Transformation
Preprocessing

Data Sedaction #"r‘

Adjusted Rulﬁ
t Adlusted Hata
Data




—t—%—0 -0\

target Ipreprncessed Itransformed i patterns I know'g,e-
data

data - data
ﬁ

data




. e )
G .f. r’ - lon - % : :,. ‘ o

. re _ ,
selection pmcpgsgmg transformation . nggtiﬁg - interpretation

—» —> and | lund | tamd
data target preprocessed /, transformed patterns knnwledge
data data data

-—t iom——————>




2.Cac quy trinh 1ay mau

Cac bwéc khai thac dir liéu

Thu thap | Ghisé liéu | Chuan bi | Xac dinh chét | Phan tich OuT
M (Collection) | (Recording) | (Preparation) - luong sb lidu | (Analysis) l
(Qualification)
— 'l ! T
i , e, o - data
e selection L.  processing | (—— transformation mining m[erpretatlon .
.. | I| —— 1 ||I | i -_.__
data target preprocessed /., transformed patterns knowiedge

data data data



2.Cac quy trinh 1ay mau

Ly

Thu thap
(Collection)

Ghi s lieu
(Recording)

Chuén bi
(Preparation)

Xac dinh cht
lugng so li¢u
(Qualification)

Phan tich
(Analysis)

OouT



3.Quy trinh 1dy mau va trinh bay dir liéu

Sai $0: dién ta sy chinh xac cua phép do,
bién thi khoang cach giita gié tri do va gia tri thuc
-Phan loai sai sb
-+ do nguyén nhan: Sai so tho, sai s6 hé thong, sai s ngau nhién
-+ do cach danh gia: ss tuyét doi, ss tuong do6i
-Céch tinh SS
-+ phép do truc tiép: SS ngau nhién, SS dung cu, SS tong hop
-+ SS gian ti€p:
-+ SS dung cu

-+ SS tir mo” hinh

-- Cach lam tron SS
-- Cach biéu dién db thi



Phan mém st dung:
- Excel
-Grapher
-Sufer
-Mapper



Bai tap (15 phat)

1. Tw vi du trén, hay phan tich theo quy trinh khai
thac dr lieu theo Bendat

Thu thap Ghi s6 liéu Chuén bi Xac dinh chat Phan tich
(Collection) (Recording) (Preparation) lugng s6 ligu (Analysis)
(Qualification)

A 4
A 4
A 4
A 4

2. QTKTDL cua Bendat v&i QT dwdi day:

data target preprocessed ; , transformed patterns knowledge

data data data



Bai chuan bi

On tap vé ly thuyét xac suat, thong ké:
+ GTTB, phwong sai, Max, Min...
+ Ham phan bd XS

+..

=> Viét 1ap trinh




Methods of Data Mining 1

Theory Practice
No | Student ID Student' Name Final Grade
Progress |Final Exam| Total | Progress (Final Exam| Total
1 20210004 Nguyén Thi Kim Hué 8.7 6.5 7.2 6.4 7.5 6.8 7.0
2|  20210014[Nguyén LAm Nhat Quang 8.6 6.5 7.1 8.6 7.5 8.2 7.6
4|  20210026(Tran Kién Nhan 6.8 7 7 7 7 7 7.0
3| 20210034(Bui Minh Thién 9 8.75 8.8 9.5 8.5 9.1 9.0




20210034 - BUI MINH THIEN

CLASS EXERCISE 5

program btBlackTurkey

parameter (n=1500, m=100)

real a(0:n), tong, k(0:m) , uhr(0:m), k2(0:m) , tong2(0:m) ,s(m)
integer kk,r,i

open (1,file="thunguyen.txt")

do i=1,1500

read(1,*) a(i)

enddo

dor=0,m

tong=0.

doi=1,n-r

tong = tong + (a(i)*a(i+r))
enddo

k(r) =tong/(n-r)

enddo

do r=0,m
uhr(r) = 0.5*%(1+cos((3.1415*r)/m) )

enddo

do r=0,m
k2(r) = k(r)*uhr(r)

enddo

do kk =0,m

tong2(kk)=0



dor=1,m-1

tong2(kk) = tong2(kk) + k2(r)*cos((3.1415*r*kk)/m)

enddo

s(kk) =(0.25/3.1415) * (k2(0) + 2*tong2(kk) + k2(m)*cos(3.1415*kk))

enddo

do kk=0,m
write(*,*) s(kk)

enddo
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LESSON PRACTICAL CONTENT
1-2 DATA ANALYSIS USING SPSS SOFTWARE (online)
3 BASIC STATISTICAL FUNCTIONS
4 REMOVING THE TREND
5 WAVE SPECTRUM CALCULATION ( FORTRAN AND
MATLAB )
6 CALCULATION OF UNESCO FORMULAS ( MS

EXCEL/FORTRAN )
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SOME NOTES AND REGULATIONS

» Preparation: Understand the theory and prepare the code in advance. If a
student comes to class without preparation, the instructor will ask the student to
leave.

* In class: Discuss questions/errors with the instructor.

« Software/data: The relevant software/data will be sent to the students, and they
are encouraged to install it before coming to class.

« Laptop: Students are encouraged to bring their personal laptops.

« Attendance: Students are expected to attend class on time. If a student is late
by more than 20 minutes (without a valid reason), the instructor will ask the
student to leave.
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FINAL EXAMNINATION

Practice Part
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Time: 120 minutes - Use of documents
Question 1: (3d@) Find the coefficients b0, b1 for the equation describing the trend of the form:

y = b0 + b1*x of the data series 'Dulieula.txt' in dimensionless and dimensional normalized
form, then de-tide.
Question 2: (3d) Calculate the spectrum of the data series ‘Dulieu 1b.txt” using the Hanning

filter window. Choose the appropriate m value (At=0.25 s).

w(r) =0.5 (1 + cos (z))

m
Question 3: (2d) Calculate special string data and appropriate distance to find the distribution

of string data “Dulieulc.txt”.

Question 4: (2d) Use the UNESCO formula to convert the performance number
(‘Dulieuld.txt’) to the data depth number, knowing the service measurement location in Can
Gio, Ho Chi Minh City.



EXAM SUBJECT: DATA ANALYSIS METHODS IN PHYSICAL
OCEANOGRAPHY

Time: 120 minutes - Use of documents
Student: BUI MINH THIEN

1. Find the coefficients b0, b1 for the equation describing the trend of the form:
y = b0 + b1*x of the data series ‘Dulieula.txt’ in dimensionless and

dimensional normalized form, then de-tide.

program del

integer i

parameter (n=1500)

real a(n), y1(n), th,b0, b1, b2, b3, y2(n),y3(n)
open (1,file="Dulieula.txt")
open(2,file="thunguyen.txt")
open(3,file="khongthunguyen.txt")
do i=1,1500

read(1,*) a(i)

enddo

sum=0

do i=0,1500

sum=sum-+a(i)

enddo

tb=sum/n

do i=1,1500

tam=tam + (a(i)-th)**2

enddo

DLC=(tam/(n-1))**0.5

do i=1,1500

y1(i)=(a(i)-tb)/DLC

enddo

do i=1,1500

tl=sum

t2=t2 + i*a(i)

enddo
b0=b0+((4*n+2)*t1-6*t2)/(n**2-n)
b1=b1+(12*t2-(6*n+6)*t1)/(0.25*n*(n-1)*(n+1))
do i=1,1500

y2(i) = a(i) - (b0+b1*i*0.25)
enddo



do i=1,1500

t3=t3+y1(i)

t4=t4+i*y1(i)

enddo
b2=b2+((4*n+2)*t3-6*t4)/(n**2-n)
b3=b3+(12*t4-(6*n+6)*1t3)/(0.25*n*(n-1)*(n+1))
do i=1,1500

y3(i) = y1(i)- (b2+b3*i*0.25)
enddo

doi=1,n

Ithunguyen

write(2,*) y2(i)

Ikhongthunguyen

write(3,*) y3(i)

enddo

end

Comment:
The above code has no syntax errors and the results of running the data file match the
results of the given exercise. (3d)

2. Calculate the spectrum of the data series ‘Dulieu 1b.txt’ using the Hanning filter

window. Choose the appropriate m value (At=0.25 s).

nr
w(r)=10.5 (1 + cos (m))

program bai2

parameter (n=2048, m=1000)

real a(0:n), tong, k(0:m), k2(0:m), tong2(0:m), s(m)

integer kK, r,i

open(1, file ="dulieulb.txt")

do i=1,1500

read(1,*) a(i)

enddo

do r=0,m

tong=0.

do i=1,n-r

tong=tong + (a(i)*a(i+r))

enddo

k(r)=tong/(n-r)

enddo

do r=0,m

k2(r)=k(r)*0.5*(1+cos((3.14*r)/m))



enddo

do kk=0,m

tong2(kk)=0

dor=1,m-1

tong2(kk) = tong2(kk) + k2(r)*cos((3.1415*r*kk)/m)

enddo

s(kk) = (0.25/3.1415)*(k2(0) + 2*tong2(kk)+k2(m)*cos(3.1415*kk))

enddo

do kk=0,m

write(*,*) s(kk)

enddo

end

Comment:

The above code has no syntax errors, but the live spectrum data results are not good. (1.5d)
3. Calculate special string data and appropriate distance to find the distribution of

string data “Dulieulc.txt”.

program bai3
integer i,j,h
parameter (r=20,h=300)
real max, min, aver,s,tam,dlc,ps,sum,z
real a(h), p(h), x(h)
real f(h)
open(unit=3, file="ketquab3.txt", status="unknown")
open (2, file="Dulieulc.txt")
doi=1,h
read(2,*) a(i)
enddo
max=a(1)
doi=1,h
If(max<a(i)) then
max=a(i)
endif
enddo
write(3,*) "MAX", max
min=a(1)
doi=1,h
if(min>a(i)) then
min=a(i)
endif
enddo
write(3,*) "MIN", min
doi=1,h



s=s+a(i)

enddo

aver =s/h

write(3,*) "Trung binh", aver

doi=1, h-1

do j=i+1, h

if (a(i)<a(j)) then

tam =a(i)

a(i) = a(j)

a(j)=tam

endif

enddo

enddo

do i=1,h/3

t=t+a(i)

enddo

aver2=t/(h/3)

write(3,*) "trung binh 1/3 song lon nhat", aver2

doi=1,r+1

X(i)=0.006 + (i-1)*0.00575

enddo

do k=0,r+1
p(k)=0

doi=1,h
if(a(i)>=x(k).and.a(i)<x(k+1)) then
p(K)=p(k)+1
endif

enddo

enddo
p(20)=p(20)+1.
write(3,*) "ket qua cua 20 khoang chia"

doi=1,r

write(3,*) p(i)

enddo

sum =0

doi=1,h

sum=sum-+a(i)

enddo

tb=sum/h

doj=1,h

z=z+(a(i)-th)**2

enddo

doj=1,h



PS =z/h

enddo

DLC = sqrt(ps)

doi=1,h

f(i) = (1./(DLC*sqgrt(2*3.1415)))*exp((-((a(i)-tb)**2))/(2*PS))
enddo

write(3,*) "phan bo du lieu"
doi=1,h

write(3,*) (i)

enddo

end

Comment:
The above code has no syntax errors, however, the data distribution results are not good. (24d)

4. Use the UNESCO formula to convert the performance number (‘Dulieuld.txt’)
to the data depth number, knowing the service measurement location in Can Gio,
Ho Chi Minh City.

program bai4

real p(50), d(50)

open(1,file="Dulieuld.txt")

open(unit=2, file="dosau.txt", status="unknown")

do i=1,50

read(1,*) p(i)

enddo

€1=9.72659

c2=-2.2512E-5

€3=2.279E-10

c4=-1.82E-15

910=9.780318*(1.0+(5.2788E-3)*sin(10.)**2 + (2.35E-5)*sin(10.)**4)
gm=2.184E-6

do i=1,50

d(i) = (c1*p(i) + c2*p(i)**2 + c3*p(i)**3 + c4*p(i)**4)/(g10+0.5*gm*p(i))
enddo

do i=1,50

write(2,*) d(i)

enddo

end

Comment:
The above code has no syntax errors, the data results are good. (24d)
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Question 1: (2.0 points)
Compare and explain the significance of the statistical method and spectral method.
Question 2: (3.0 points)
What are the procedures (steps) for sampling in data mining according to Bendat?
In your opinion, which procedure is the most important? Why?
Question 3: (2.0 points)
State the central limit theorem (CLT).
Explain the significance of this theorem in practical measurements?
Question 4: (3.0 points)
Please explain the meaning of Figure 1.
Analyze the pros and cons of these methods.
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Question 1: (2.0 points)
Compare and explain the significance of the statistical method and spectral method.

Statistical methods spectral method

characterize data in the time domain by | characterize data in the frequency domain by
calculating statistical parameters like mean, | determining the spectral density distribution.
variance, standard deviation, etc.

help summarize and describe the overall | reveal periodicities, cycles, and frequency
properties of a data set. patterns that may not be observable from
statistics alone.

can be applied to any data set best suited for cyclic or periodic data

measures of the total energy or variation in a | shows how that energy is distributed across
data set different frequencies

lose time information retains it by displaying energy vs. frequency.

Together statistical and spectral analysis provide complementary time and frequency domain
perspectives that give deeper insight into the data's true structure and behavior.

Question 2: (3.0 points)
What are the procedures (steps) for sampling in data mining according to Bendat?

Thu thip Ghi 36 lign | Clhuan by Xac dinh chat | Phan tich |
(Collection) {Recording) {Preparation ) hrgmg 56 heéu | (Amalves) |
) | ) (Cealification) |

In your opinion, which procedure is the most important? Why?

Answer any step and explain acceptable reasons
Question 3: (2.0 points)
State the central limit theorem (CLT).

The central limit theorem states that the distribution of sample means approximates a normal
distribution as the sample size gets larger, regardless of the actual distribution of the population
from which the samples are taken.
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In other words, as the sample size increases, the sampling distribution of the sample mean

approaches a normal distribution, even if the original population is non-normal. The sample
means vary randomly around the population mean with a normal distribution.

Explain the significance of this theorem in practical measurements?
Know how to collect the samples significant enough

It indicates that the arithmetic mean of a sufficiently large number of independent random
variables will be approximately normally distributed. This is true regardless of their underlying
distributions.

Many measurement processes produce random error that is from multiple independent sources.
The central limit theorem states these errors will tend to follow a normal distribution when
aggregated.

Question 4: (3.0 points)
Please explain the meaning of Figure 1.
Higher order, more accurate especially in the center
Analyze the pros and cons of these methods.
Lower order: for unknown problems, safter but less accuracy

Higher order: focus the exact point, neglected the surrounding (less acurracy), careful for
application
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