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Improvement requires will, ideas
and a method
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e Why did you want to improve?
e What did you do first ?
e How did you know you were getting better?

e Has the improved approach become a habit?
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DATA SCIENTIST

:MUST-HAVE SKILLS:

PROGRAMMING &
DATABASE
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Type of data
Size of the data
Accuracy
Format

Access rights
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"Numbers have an important story
to tell. They rely on you to give

them a clear and convincing voice.
Stephen Few

| (c) Wavebreak Media / Thinkstock
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“What gets measured, gets managekd."
Peter Drucker
§) Digital Vighon / Thinkstock
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Nominal Scale o Ordinal Scale
oo’ .

o O P U I 1O particular order e Used for variables in ranked order, but the
) difference between is not determined
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Interval Scale PRIV Gk R Rl:0 ™ Ratio Scale BGEIG Y GRIVGE

Used for numerical variables with known Q Used for variables on a scale that have
equal intervals of the same distance .-m-. measurable intervals
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STATISTICS

THE DISCIPLINE THAT PROVES
THE AVERAGE HUMAN HAS
ONE TESTICLE
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The number of chicks in the pen is an integer,
because you can’t really have half a chick in the
pen
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Table 1. Linear SCC scores

Linear

score
T

O 0 N O & WN

A61911D1 130 Tram M

TaiNAn
| PHEANC

Ik
Somatic cell count ost (Ibs.)

25,000 0
50,000 : 0
100,000 N O
200.000 Lfﬂuﬂi?a AN 3
400.000 ANaREAD [
800.000 T9 L5 9
1,600,000 It 12
3,200,000 5

6,400,000 or higher 18




w = =
AZUHUNA UG ﬂ'J]?JWQWEﬂi]

0 voellvinnnl12345

41s  Teayamaia

AALTRALAY

Ordinal Su

- " Y for varia »- | order. but the
fRaLladann lugauuas T
Tduwldgaunin e

w52 FaUURLNIN U ERLNIN

%ed for vanables on a scale that have
measurable intervals

equal intervals of the same distance

12811.5 9u. Aa 1 9n 30 uwn AADLUDINNANSN

182 Aud JA1 19U 0 a3an e uAue A laiA




ANNABINITAATITHUONAVINMI TN

* 59115849 A1ULTRITITNITUUAADIY ATTNANNUS

o la' AI' o
suludnAny AAn1g insulsean TRIRNIULTIVILA YR

o . - s may e nuduludianu
FULIRNIAT ALUUNTTAR Lﬂuﬂang’m

: - ) o [Q
' < o
ANARLLINN L TR L UNNS AMNUYN2LL UIR99U

. NaN1TOA LA
SRR , g
- Taglainsznunisyinau
NSLANLAIINDSTLESIIA

TG TZRISTTR YY)

o § av (]
ARNE F’:!ﬂ%' QAUNTAT &8 El"l!



I AATT Joyam s

g a‘ Y an s |
< " g/ nll““”_

d? U 24
muﬂuﬂﬁzmmewam

wazIngise e TEBINS



{ o d a d
A 1015ra9A ALATITUADNA

018 02 ' 03 MR

t
A
N

ARUAIDNN ARARU LS l Julaluaany

Descriptive Exploratory Predictive Inferential
Analysis . Data Analysis Analysis Analysis
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HOW A NEW VACCINE IS DEVELOPED,
APPROVED AND MANUFACTURED

Food and Drug Administration (FDA) sets rules for the three phases o

ensure the safety of the volunteers. Researchers test vaccines with ad
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HEHH I HUNDREDS or THOUSANDS
several hundred of VOLUNTEERS

Is this vaccine safe? vo LU NTEERS How do peop;e who get the vaccine and

peop‘e who ; ?
What are the most common do not get the vaccine compare!

Are there any serious short-term side effects? Is the vaccine safe?
side effects?

Does this vaccine seem to work?

How are the volunteers’ immune Is the vaccine effective?

How is the size of the dose systems responding to the vaccine?
related to side effects? What are the most common side effects?




'ﬁ\\gaerno COVID-19
VACCINe i2m

For use under Emergency Use Authorization

ammmtm &mmm ™ 10 multipie-dose vials
25 8 AT B . (each vaal contains

10 doses of 0.5 mL)
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Moderna COVID-19 {
Vaccine = §
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https://www.rama.mahidol.ac.th/ceb/Covid-19Evidences a5u sdinmsuiulsatusiazvinns
Ysumlsoiuaseilussazasy

Paaslannnssiusiu

— dszransamnasiadulunmisilasfuisa COVID-19 Millaimsiiennuuandefuluncazeinda Taa
Faoiuyas Modemna NSy ansnnasan anuuee Plizer @rullssandnaiwuas Sinovac uay
Astra/Oxford "Bsisianuuanawfuanniniasuanlaaa 93-94%, 81.8-95%, 78 2% uaz 70.4% a3
CRI2H|

— g giuun eruTadiuuas Modema, Pfizer, Sinovac uay Astra/Oxford
arvannsailasAuniséaiia COVID-19 vslansld 12-17, 8-10, 10 uay 12 auenuaddu

— dmnudihaanssunse (Maaviniunsinenlu ICU wiatdaeiia) Tumsansdidinutiasinn wu
512 0-0.039% lunauiatuuar 0-0.046% unauuSauwisy nndauaniagdbouioulaen
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— paznotAgevinuiasfa aawwnay 1thaw thanaimnila uasiily dunaznadsssuusonuis
0.5% lu¥adiu Pfizer (a1msunatauzasiuanifmdasiuiadu dauhmdasidnusia wlavasans
WWuAaTIMzHaaIMsZNMN) war 0.65% luadiu Astra/Oxford (:auanmsladundodnian)
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Vaccines have a major role to play in public health. However,
despite decades of vaccine development, there are currently
only licensed vaccines for 26 infectious diseases.

Cholera

Hepaturis E

Haemophiius mfluenzae wpe b (HID)
Human papillomavirus (HPV)
Influenza

Japanese encephalituis

Malarna

Measles

Meaeningococcal meningitis

Table adapred from WHO

Mumps

Pertussis

Prneumococcal disease

Poliomyelius

Rubella

Teanus

Tick-borne encephalius

Tubesculosis

Typhosd



How an RINA vaccine works

Scientists take part of the virus’s genetic code and turn it into
a vaccine that is injected into the patient

RN A
The vaccine enters the cells The body’'s immune system
and tells them to produce reacts, produces antibodies
the coronavirus spike and activates T-cells to
protein destroy cells with the spike
protein
- ~— T-cells
i  §

Antibodies

If the patient later catches coronavirus, the antibodies and
T-cells are triggered to fight the virus

T
T
T > - ‘”'~ -
n =~ Y s ¥ -
- 5 -

Source: Nature



Vaccine available for use '
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@ ->>> Pharmaceutical quality
nunaxlidnintu
- Non-clinical research )

& .
M Human pharmacology studies - Phase | :
Therapeutic exploratory studies - Phase II Clinical trials

Clinical efficacy and safety studies - Phase III
Scientific evaluation and authorisation -

Large-scale production -
Studies after authorisation ->>>
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Efforts at COVID-19 Vaccine Development: Challenges and Successes
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USA
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U.S. National Library of Medicine

ClinicalTrials.gov

Find Studies v About Studies v Submit Studies Resourct

Home > Search Results >  Study Record Detail

Phase Il Double-blind, Placebo-controlled Study of AZD1222 Jor the Prevention of COVID-19 in Adults

Study Design

Study Type @ : Interventional (Clinical Trial)

Estimated Enrollment @ : 40000 participants
Allocation: Randomized

Intervention Model: Parallel Assignment

Intervention Model Description:  Participants are assigned to one of two or more groups in parallel for the duration of the study.
Masking: Quadruple (Participant, Care Provider, Investigator, Outcomes Assessor)
Masking Description: Double Blind: two or more parties are unaware of the intervention assignment.
Primary Purpose: Treatment
Official Title: A Phase Ill Randomized, Double-blind, Placebo-controlled Multicenter Study in Adults to Determine t

Non-replicating ChAdOx1 Vector Vaccine, for the Prevention of COVID-19

Actual Study Start Date @ :  August 28, 2020
Estimated Primary Completion Date @ :  March 23, 2021

Estimated Study Completion Date @ : February 21, 2023




WHY NOT TEST BILL
GATES VACCINE ON
WHITES?
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* STATISTICS MEANS
HAVING TO SAY

There are lies,
damn lies

“ and statistics.
YOU'RE CERTAN 0 6\
b



STATISTICS
DONE WRONG

HE WOEFULLY COMPLETE GUIDE
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cardiovascular disease, Nty BSW

September 18, 2020

This study found that those who drank two or more cups of caffeinated coffee per day were
40% less likely to die from cardiovascular disease than those who drank none or only
one cup of coffee per day (Mukamal, et al., 2009). Sep 18, 2563 g€
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Risk factors aRsuAea

* (Odds ratio A ATNLRLSANWUS
* Relative risk E AW AANLRES
Risk assessment
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Antiperspirants and Breast Cancer Risk

Oct 14, 2557 BE — Internet rumors have suggested that underarm antiperspirants can cause
breast cancer. ... This causes a high concentration of toxins, which leads to cells ... they do not
shave their underarms, and their underarm hair keeps chemicals in ... A study that looked at
women with breast cancer found no real ...
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Collagen...?
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SCC ARU1  AQU 2

265 200
515 280
LD 340
540 350
600 1540
sum 2445 2710
average 489 542
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3.15

1

1 23 3 0 467
2 17 1 (0] 571
3 23 0 (6] 751
90 11 2 0 568 4
91 1% 6 0 685 6
92 10 2 0 1000 5
93 10 3 0 598 0
94 11 3 0 462 2
95 6 5 0 492 a
96 12 4 0 735 6
97 11 2 0 35 7
98 9 3 0 580 =
99 14 5 0 575 0
100 13 3 1 1202 6
average 28.72 2.51 0.06 566.1381 5.02
Std(s) 1.553718 0.23868 317.71545 2.18803 1.431076 3.6055513
Std(p) 1.54593 0.23749 316.12288 2.177062 1.423903 3.4520525
min 6 (0) 0 25
max 50 7 1 3200

10

5
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1 23 3 o a67

2 17 1 o 571

3 23 0 0 751
90 11 2 0 568 q 5
91 11 6 0 685 6 2
92 10 2 0 1000 5 2
93 10 3 0 598 0 4

98 9 3 0 580 5 5

99 14 5 0 575 0 3

100 11 3 1 1202 6 1
average 28.72 2.51 0.06 566.1381 5.02 3.15
Std(s) 1.553718 0.23868 317.71545 2.18803 1.431076 3.6055513
Std(p) 1.54593 0.23749 316.12288 2.177062 1.423903 3.4520525
min 6 0 0 S 0 1

max S0 7 1 3200 10 5
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[ don't mean to be mean but
that's all I can be, that's just me.
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CINDEPENDENT VARIABLE> GEPENDENT VARIABLE

VARIABLE THAT IS CHANGED VARIABLE AFFECTED BY THE CHANGE

\

Size of Plant

Amount of Water Number of Leaves
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Explanatory Variable . Response Variable

We change the values of this variable... R )
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The standard score (more commonly referred to 5
as a z-score) is a very useful statistic because it o
(a) allows us to calculate the probability of a j”'
score occurring within our normal distribution and
(b) enables us to compare two scores that are |
from different normal distributions.
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Z score = standard score
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specific score - mean

Z-Score =

Standard Deviation
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standard

a.k.a. a standard -or- the
standards



meaning of
standards

Stand X ard N szaU AnnlszasA

[ standard/ 4 ARUUARBINISATINU

Traaaadnls tatlsauiiay antule

noun

1. alevel of quality or attainment.
their restaurant offers a high standard of service’
synonyms: quality, level, grade, caliber. ment. excellence
“the standard of her work”

2. anidea or thing used as a measure, norm, or model in comparative evaluations
the wages are low by today's standards






H3 fc | =(B3-5B5103)/585104
Formula Bar
| A B C - G - | )| K L | M
1] A standardize( Z score)
ALUUY
ERLTEY) ALLUY W AN
2 @euwu Bavdy euan il BUCL DN enuwiv a1 ScC @asdy  Auan T/l ¥ ASCC
3 1 23 3 0 2 1 467 -3.68149III 2.05293 -0.25138 -1.38024 -1.50237 -0.31134
4_ 2 17 1 0 7 2 571 -7.5432 -6.32638 -0.25138 0.904924 -0.80359 0.015699
Sa 3 23 0 0 8 4 751 -3.68149 -10.516 -0.25138 1.361956 0.593958 0.581726
6 4 18 1 1 3 2 350 -6.89958 -6.32638 3.938274 -0.9232 -0.80359 -0.68029
7| 5 17 3 0 0 5 459 -7.5432  2.05293 -0.25138 -2.2943 1.292733 -0.33787
8 6 17 0 1 7 1 439 -7.5432  -10.516 3.938274 0.904924 -1.50237 -0.39899
9_ 7 23 4 0 1 4 642 -3.68149 6.242583 -0.25138 -1.83727 0.593958 0.240072
lOﬁ 8 17 2 0 6 5 731 -7.5432 -2.13672 -0.25138 0.447892 1.292733 0.517632
11 9 21 3 0 6 3 338 -4,96873 2.05293 -0.25138 0.447892 -0.10482 -0.71863
12 10 21 0 0 5 1 448 -4.96873 -10.516 -0.25138 -0.00914 -1.50237 -0.37208
13 1 45 4 0 5 4 476 10.47809 6.242583 -0.25138 -0.00914 0.593958 -0.28278
14_ 12 44 4 1 6 1 197 9.834473 6.242583 3.938274 0.447892 -1.50237 -1.16292
15‘ 13 46 2 0 3 3 604 11.12171 -2.13672 -0.25138 -0.9232 -0.10482 0.120631
98: Yo 12 2 0 b 3 /35 -10./01282| -2.136/2 -0U.25138 0.44/892 -0.10482 0.532504
%9 97 1 2 0 7 a 35 | -11.404899| -2.13672 -0.25138 0.904924 0.593958 -1.67174
100, 98 9 3 0 5 5 580 | -12.692134| 2.05293 -0.25138 -0.00914 1.292733 0.042801
101 99 14 5 0 0 3 575 | -9.4740472| 10.43224 -0.25138 -2.2943 -0.10482 0.028741
102 100 11 3 1 6 1 1202 | -11.404899] 2.05293 3.938274 0.447892 -1.50237 2.001356
103|average 2872 251 0.06 5.02 315  566.1381 0 0 0 0 0 0
104?Std(s) 1.553718 0.23868 0.2386833 2.18803 1.4310764 317.7155

105/Std(p)

1.54593 0.23749 0.237:
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