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Motivation

Formosat-5

[ Remote Sensing
[ Vegetation
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A Taiwanese Satellite
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Motivation

Carbon Emissions

Car Data
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Mileage (X,) vs. weight (Xg) of U.S. (%), European (+) and Japanese (e) cars.
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Motivation 5

GPT based ANOVA

L1 Scatterplots with point clouds that are "upward-sloping” are
showing variables with positive covariance.

LI Scatterplots with "downward-sloping” structure have negative
covariance.

L1 Scatterplots with ,no sloping® shape indicate zero covariance.
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Created with Chat GPT on 20230119:
an upwards sloping scatterplot with 100 data points s . ‘
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Motivation 0

Example: car data set

Correlation between mileage (X,) and weight (Xg)

n =74, ryy = —0.823

Hy:p=0 H; :p#0

1 1+ 7 ~1.166 — 0
w=—10g<A X2X8)=—1.166 7= — —9.825

2 LT GG

—1.166 — (—0.973
Z= ( ) = — 1.627.
1
71
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Motivation 7

ANOVA

[0 Is the E - Porsche a good deal?

Moving to Higher Dimensions 3-55

ANOVA Table

SS df MS F-stat p-value
SS(explained) p—1 55(ex,;’)_la;ined) 55(exp|al\i/’r;2d)/(p—1) p-value
SS(full) n—p S0 _ ysE

SS(reduced) n—1

F ~ Fp—1,n—p
Test: reject Hy if F > Fi_q.p—1,n—p, or if p-value< o

Applied Multivariate Statistical Analysis ®
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Outline

1. Motivation v
2. ANOVA & Remote Sensing
3. D. A. D.

Data. Analytics. Dissemination



ANOVA & Remote Sensing 9

One ANOVA slide only !

[ Sum the (red dashed lines)A2, compare with a constant
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ANOVA & Remote Sensing 10

Spatial Monitoring

[ Evolution of land prices in Berlin

Panel A: Berlin 1936 Panel B: West Berlin 1936 Panel C: West Berlin 1986

The Economics of Density: Evidence From the Berlin Wall
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https://doi.org/10.3982/ECTA10876

ANOVA & Remote Sensing

Functional Data Analytics
[ Remote Sensing Data

[0 Spatial dependencies

[ Predict future curves
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Data and information are everywhere
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Quantinar

A peer-to-peer knowledge platform for top quality research

Developed by top quality researchers

Data Science Education
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resources analysis skills teachers
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D.AD. 14

Q2 Quantinar & Quantlet Ecosystem

[ Transparency and reproducibility in research and education
L1 Interaction with data, algorithms and community members
£ Qode and data with Quantlets

L1 Open peer review; rewards, certificates
[ P2P/TikTok Style

A 4

In my humble opinion, OCW is a good place to find class notes for some specific topics
and/ or difficult problem sets to work on once you have a rudimentary understanding of the
subject whereas Coursera or Edx should be used if you want to cover the course in its
entirety.

https://www.quora.com/What-is-the-difference-between-MIT-OCW-and-Coursera-or-edx
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SHOW ALL e CLEAR ALL

Blockchain_mechanism_clustering — Kainat Khowaja , Min-Bin Lin, | Quantlet
- Advances in Quantitative Analysis of Finance & Accounting (AQAFA) Use
distributional characteristics such as fourier power spectrum, moments,
quantiles, global we optimums, as well as the measures for long term
dependencies, risk and noise to summarise the information from crypto time
series and conduct clustering via spectral clustering Cryptocurrency,
Blockchain mechanism , Distributional characteristics,...
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ANOVA

Wolfgang Karl

(2972) &

ANOVA Table

SMSanovapull — Dana Chromikova, Awdesch Melzer | Quantlet — Multivariate Statistics — Exercises and Solutions performes a linear regression and an analysis of variance (ANOVA) for three marketing strategies. A company decides to compare the
effect of three marketing strategies: 1. advertisement in local newspaper 2. presence of sales assistant 3. special presentation in shop windows, on the sales of their portfolio in 30 shops. The 30 shops were divided into 3 groups of 10 shops. The
sales...
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quantlet.com
[ Remote Sensing knowledge
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@ Safari File Eot  View History Bookmarks Develop  Window

# Q Q

SFM Rough Rice Futures Price
Authors: Xingis Wang

Description: (SIARIMA Model | Rough

Rice Futures P fron { w M

|Ba0e=s

Help

AdaBoost P2PI,

Authars: Konstant

1 Ehrdl| Xacorw Z0U0

Description: Adalh

Quantlet

AdaptivePenalizedMacroFactor

Authers: na

Description: Buslds a classificatson mode

aic

-

) (D)

(uantlet:

d -
pod f I} f\/]

HermPolyPlot

Authors: SCTcY Naseh L na

Description Plots  the st 4 Hermote
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Recommender System

O Courses

Math&Stats P-Hacking
Data Science Spectral Clustering
Explainable Al Categories
& Machine Learning
e Introduction to Crypto Currencies
e Blockchain B Crypt CryptoCurrency Cr i
yptocurrency Dynamics
This is a course — -
. .
{ Statistics of Financial Market . e
\ Fintech o
Diaital E Network Analysis on Financial Market
1 igi nom
Quantinar F gital Economy — ~
Introduction to ReinfoReinforcement Learning
LDA
Kalman Filter Machine Learning
PAC learning
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Architecture of Quantinar

O Courselets

This is a courselet

Financial Derivatives

Probability Theory}

Those are resources

Basics of Option

Statistics of Financial ManagemManagement (1)
Markets

—— |

Math&Stats

Data Science  gpecial Clustening
Explainable Al
Crypto
-
Blockchain . CryptoCurrency Cryptocurrency Dynamics
Fintech
N ioital work Analy Mz
Quantinar |__Pidta

Machine Learning
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Data of Quantlet

E Q u ant | etS Q/Bahadur, Edgeworth, Cornish-Fisher expansions

linkage to Quantinar: other courselet

pdf of courselet Q‘

linkage to Quantlet: codes on github

— " ( . B - opter 1 o Decthes (5 i
Probability Theol . B Financial Derivatives } e
o : oo df

a— = Basics of Option
Statistics of Financial Mansgemidavonem )

[
Markets ) MathgStats
Data Science p 9
Explainable Al
v Crypto
-
Blockchain ’ CryptoCurrency Cryptocurrency Dynamics

Fintech

Quantinar f_ Pt /

Kalman Filter Machine Learning
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Graph Data Structure

O Then there comes a graph!

Quantinar
Course Course Course
Courselet Courselet Courselet Courselet
/,// Rt - . b B
(
| Course Course
(

&ourselet ; Courselet ~ Courselet

4
This linkage Is created By Quantinar links inside
pdf __video_“pdf video pdf video Quizzes, other resources

g
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Student’s Behavior

O O: not click; 1: click

(0,1): if they enroll a course/ click in a course

Course Course
(0,1): if they enter a courselet ( \
Courselet Courselet Courselet Courselet Courselet Courselet
. 4
(0,1): if they downloads a resource 7
pdf video“pdf  video pdf  video
Iinkage.

Qlink: Quantinar Qlink: Quantlet

(0,1): if they also clicks a Quantinar-linked or a Quantlet-linked courselet
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Constructing a Graph: OWL

[ Ontologies: Courselets
[ Relationship

O Course Course

» Belong to one same course
» Quantinar link related

» Quantlet link related
[ Properties: (0,1) - clicked or not; other info...

Property assertions: MaoKongLanChe
PEE—— [o]< s]x[4[a]€[al4][as]a] 8@ @fe][wo] L=
m hasActivity Nightwatch
mbestFor LovedOnes
m hasActivity SamplingTea
m hasActivity Eating
m hasActivity Hiking

m hasPurpose StressReleasing
m hasActivity PlayingCableCar
m hasActivity Aerialview

m hasPurpose RelationshipEnjoy
m locatedIn Taipei

ata property assertions
mhasYCoordinate 24.98261
mhasName "j@EZ=3R"~"string
mhasDescriptor "#§%"~~string
mrequireTime "4"~~int
mhasStar "4"~"~int
mhasXCoordinate 121.58409

Negative data property assertions

Those are owl constructions of our previous work on Taiwan Tourism Recommendation
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| adislaus von Bortkiewicz Professor of Statistics
Humboldt-Universitat zu Berlin

~udan University, Shanghai
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