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Course code <4
. h
and title STA2C02-Probability Theory
. Semester
Class BSc Mathematics [
; Academic 023-2024
Regulation 2019 20253-
year
Colne Basic knowledge of algebra and calculus, including functions, limits, differentiation, and
s integration. Familiarity with set theory and logical reasoning is also expected.
prerequisites
e Understand basic probability concepts and random experiments.
Cl(:.“mf" e Understand basic probability concepts and random experiments.
objectives : .
: e Apply statistical methods to interpret data and relationships.

At the end of the course the student would be able 10...

COURSE OUTCOMES

Define basic probability terms such as random experiments, sample space, events, and

) different types of probability

CO?2 Explain the properties and applications of probability mass functions (PMF) and probability
density functions (PDF) for both discrete and continuous distributions

CO3 Calculate mathematical expectations (mean, variance) for univariate distributions and apply
moment generation functions to derive properties of distributions

CO4 Analyze the relationships between bivariate random variables by calculating joint, marginal,
and conditional probabilities and interpreting the results

CO5 Evaluate the independence of random variables using joint probability distributions and
covariance, applying statistical techniques such as Karl Pearson's correlation coefficient

MAPPING OF PROGRAM OUTCOMES

COs POI1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10
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CO3
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CO4
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COS5

v v v v

v v v

POl

Knowledge Acquisition

POG6

Ethics & Social Responsibility

PO2

Communication & Leadership

PO7

Research, Innovation &
Entrepreneurship

PO3

Professional Skills

POS8

Lifelong Learning

PO4

Digital Intelligence

PO9Y

Global Perspective

POS

Scientific awareness & Critical Thinking

PO10

Democratic Co-existence

PROGRAM SPECIFIC OUTCOMES

PSO1

Apply probability and statistics to model and solve real-world problems. v/

PSO2

Use mathematical and computational tools for statistical analysis.

PSO3

Interpret data and support decision-making using statistical methods.

MAPPING OF COURSE OUTCOMES TO PROGRAM EDUCATIONAL OUTCOMES

PROGRAM EDUCATIONAL OUTCOMES

COURSE OUTCOMES

CO1

CO2

CO3

CO4

COS

PEO1

Development of Leadership Qualities

v

v

v

PEO2

o AR LY SRt e s it

Lifelong learning and Social contributions v

PEO3 Entrepreneurial and Global Competence v v v
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e-learning | R e e
resources Khan Academy — Probability and Statistics

Mode of

Evaloation Internal (15 Marks) End Semester Examination (60)

K acu!_t.x Hima P, Assistant Professor/ Department of Statistics

e-mail id himakc2000@gmail.com
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COURSE PLAN -PROBABILITY TH EORY(STA2C02)

Reference/ Actual Week
thuOf Planned ) Teaching date ly.
;z : :se Date Topics to be covered aids and revie
methods w
MODULE I - Introduction to Probabili
1 03/01/2024 Introduction to Probability and Applications T/WB DQPO”Q(-}
2 05/01/2024 Random Experiments — Definition and T/WB %
Examples )
3 06/01/2024 Sample Space and Event Classification (Simple, T/WB b 1
Compound, Complementary)
4 | 09/01/2024 | Classical (A Priori) Definition of Probability T/WB . g
5 10/01/2024 | Statistical Regularity — Concept and T/WB | ys_0)- o &@(
Importance
6 12/01/2024 Real.-Li.fe Example.f. of Classical Probability and T/WB/PPT | v » w
Statistical Regularity
f 13/01/2024 Set Theory Refresher — Union, Intersection, T/WB - 5 X&
Complement, Venn Diagrams
8 16/01/2024 | Definition of Field and Sigma Field (o-field) T/WB 05 0124 R
9 17/01/2024 Events in a Sigma Field — Closure Properties T/WB W\ 7 "
10 19/01/2024 Axiomatic Definition of Probability — T/WB/PPT . '
Kolmogorov's Axioms ! O 7_0) qu @(
11 20/01/2024 Simple Properties from Axioms (e.g., P(®) =0, T/WB/PPT
P(A‘F; - 1—‘:’(A)) s e 0f-of -24 W
12 | 23/01/2024 | Addition Theorem —Two Events T/WB -0 []-2 &(%"(
13 24/01/2024 Addition Theorem — Three Events T/WB W 7y <
14 27/01/2024 Solved Problems on Addition Theorems T/WB Lt Ve
15 | 30/01/2024 | Conditional Probability — Concept and Formula T/WB ¥ TR,
16 31/01/2024 | Solved Examples Using Conditional Probability T/WB/PPT 12— o/~ '
17 01/02/2024 Common Misconceptions in Conditional T/WB/PPT
Probability lZ—O ( =
18 | 02/02/2024 | Multiplication Theorem — Derivation and T/WB/PPT g
Mean‘i)ng i) 9’0”'21# W
19 05/02/2024 Independent Events — Pairwise Independence T/WB o i M
20 06/02/2024 Mutual Independence — Definition and T/WB e
Contrast with Pairwise l 6“Ol FZ“'&M
21 08/02/2024 Applications of Independence in Problems T/WB (? -0~ ‘
S 09/02/2024 Bayes’ Theorem — Statement and Derivation T/WB \ 2N ‘




AMBEDKAR COLLEGE OF ARTS & SCIENCE, WANDOOR
(Aided by Govt. of Kerala & Affiliated to University of Calicut)
Wandoor (PO), Pin 679328, Ph: 04931-249666

acaswandoor @ gmail.com, Website: www.ambedkarcofiegewds An

23 | 12/02/2024 | Applications of Bayes’ Theorem — Real-World T/WB
Scenarl /‘7" / -9‘7‘ ﬂ
narios D |
P'ﬂ:ne e Daie | Sign of Faculfy | Review by Review by -Principal
B hours 4
23
2% \2 \o'z\‘L } 4%1!3\»
l T MODULE Il - Random Variables
/2024 | Introduction to Random Variables — ¢

Definitions and Examples e O)O)’,’O?%A\y(

2 15/02/2024 | Discrete Random Variables — Definition and T/WB D3- |-
Characteristics axf :

3 16/02/2024 Continuous Random Variables — Definition and T/WB 05 ~)-2
Characteristics ‘1

1 19/02/2024 Probability Mass Function (PMF) — Definition T/WB -3 -"?*ff W/
and Properties e

5 20/02/2024 Probability Density Function (PDF) — Definition T/WB Q-9-2 M
and Properties H'

6 22/02/2024 | Worked Examples on PMF and PDF T/WB & -AAY )@4

7 23/02/2024 Introduction to Cumulative Distribution T/WB/PPT
Function (CDF) — Definition and Graphical cg-o?—&(f M
View

8 26/02/2024 Properties of the CDF — Monotonicity, Limits, T/WB/PPT 7
and Continuity 'D?"a‘-[«

9 27/02/2024 | Relationship Between PMF/PDF and CDF T/WB/PPT || & -

10 29/02/2024 Practice Problems on CDF for Discrete and T/WB/PPT
Continuous Cases 16-2-24 ﬁ/

Planne A ceial Date Sign of Faculty | Review by | Review rincipal
d HoD
R hours |
10
I o 027]03/&50 A |
UNIT III - Mathematical expectations

1 01/03/2024 | Definition of Expectation (4—2-24

2 04/03/2024 | Properties of Expectation

3 05/03/2024 | Raw Moments: Definition

4 07/03/2024 | Computation of Raw Moments

5 11/03/2024 | Central Moments: Definition |

6 14/03/2024 | Raw vs Central Moments |

7 15/03/2024 | Interpretation of First Four Moments |

8 18/03/2024 | Moment  Generating  Function  (MGF): T/WB " W | .
Definition |
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9 19/03/2024 | Properties of MGF T/WB | -3l
10 21/03/2024 | Using MGF to Find Moments T/WB EF. e
11 | 22/03/2024 | Characteristic Function: Definition T/WB/PPT |7 —0 2
12 25/03/2024 | Basic Use of Characteristic Function T/WB/PPT OT -3-24
13 26/03/2024 | Skewness via Moments T/WB/PPT | - 2-24
14 26/03/2024 | Kurtosis via Moments T/WB/PPT\§ t .“ :
Planne A Date Sign of Review by Revie rincipal
ctual
d S Faculty oD
hours L/
14 ’
'y 2\ | B |
MODULE IV - Bivariate random variables -
1 06/06/2024 | Introduction to Bivariate Random Variables T/WB [ / “03"2‘:[[ ‘:""
2 07/06/2024 | Joint Probability Mass Function (PMF) T/WB W, T \
3 10/06/2024 | Joint Probability Density Function (PDF) T/WB  |(2-02724 X&H
4 11/06/2024 | Marginal Probability Distributions T/WB (Y WA
3 13/06/2024 | Conditional Probability Distributions T/WB v A >
6 14/06/2024 | Conditional Probability for Discrete Variables T/WB/PPT | [lg~2-2¢4 ‘Y&
7 18/06/2024 | Conditional Probability for Continuous T/WB/PPT Jies __)“_
Variables | »?
8 20/06/2024 | Independence of Random Variables T/WB/PPT | (8—9—24| X\
9 21/06/2024 | Conditions for Independence T/WB te v/
10 24/06/2024 | Function of Random Variables T/WB 192 A
11 25/06/2024 | Bivariate Expectation — Discrete Case T/WB 0 .
12 27/06/2024 | Bivariate Expectation — Continuous Case T/WB o232y | -
13 28/06/2024 | Conditional Expectation T/WB ~2—
14 01/07/2024 | Conditional Variance T/WB V] AW
15 02/07/2024 | Covariance of Bivariate Random Variables T/WB/PPT . -
16 04/07/2024 | Correlation Coefficient T/WB/PPT QQ; -2~ W
17 05/07/2024 | Variance and Covariance in Multivariate T/WB “ ¥
Context fi(\ﬁ Q
18 08/07/2024 | Independence of Random Variables Based on T/WB D £-3-2. g c'Q
Expectation
Planne A= Date Sign of Review by Revie Principal
d Faculty HoD
hours
hours
18
¢ s\14

FACUL
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Course outcome —Program outcome Mapping Table

PROBABILITY
THEORY(STA2C02)

Program outcomes
|- Low Correlation 2- Moderate correlation 3- High correlation

Cogniti
ve level

POI1
PO2
PO3
PO4
POG6
PO7
POS
PO9
PO10
PO11
PO12

:

DIRECT METHOD

CO1

Define basic probability
terms such as random
experiments, sample space,
events, and different types
of probability

Remem
ber

CO2

Explain the properties and
applications of probability
mass functions (PMF) and
probability density
functions (PDF) for both
discrete and continuous
distributions

Apply 2 3 2 1

CO3

Calculate  mathematical
expectations (mean,
variance) for univariate
distributions and apply
moment generation
functions to derive
properties of distributions

Apply

Analyze

CO4

Analyze the relationships
between bivariate random
variables by calculating
joint, marginal, and
conditional probabilities
and  interpreting  the
resulfs

Create 2 3 3 2

CO5

Evaluate the independence
of random variables using
joint probability
distributions and
covariance, applying
statistical techniques such
as Karl Pearson's
correlation coefficient.

Innovat

INDIRECT METHOD
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Class Room contests Analyze

—

& 2 1
Create

.
ﬁacmw

Dear Students,

TQAC MW

COURSE PRE-ANALYSIS

Welcome back to class, | would like to thank all of you for sparing your time in filling up this Course Pre-

Analysis survey for the effective conduct of Com
know that this survey

puter Aided Design and Manufacturing Course: As you
1s meant for knowing the knowledge level of the students with respect to this course,

please fill it very carefully. At this juncture, I am glad to welcome the suggestions from you all (if any).
Rate your prior knowledge about the topics mentioned below

Course
Outcomes

Description

Rate your prior knowledge about the

topics

Excellent

(4)

Good
(3)

Moderate

(2)

Fair

COl1

Define basic probability terms such as
random experiments, sample space, events,
and different types of probability

2

()

CO2

Explain the properties and applications of
probability mass functions (PMF) and

probability density functions (PDF) for both
discrete and continuous distributions

CO3

Calculate mathematical expectations (mean,
variance) for univariate distributions and
apply moment generation functions to derive

_properties of distributions

CO4

Analyze the relationships between bivariate
random variables by calculating joint,

marginal, and conditional probabilities and
interpreting the results

COS5

Evaluate the independence of random
variables using joint probability
distributions and covariance, applying

statistical techniques such as Karl Pearson's
correlation coefficient
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MAPPING OF PROGRAM OUTCOMES /

Name of the student: Signature of the student

o AW

Course outcome —Program Specific outcome Mapping Table

Program Specific outcomes
Course outcomes

PSOI PSO2 PSO3
COl v
CO2 Vv Vv

CO3 Vv v
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Zy (TQA

DIRECT ASSESSMENT OF COURSE OUTCOMES

INTERNAL ASSESSMENT TEST ...... MARKS
Q)
Objective | To Identify What Students lave Learned and also to identify students strength and
weakness
To file Answer Frequency 2 times In a semester on dates specified by
scripts University
Format .
Evaluation | Based on answer given in the scripts

ASSIG NMENT: .... MARKS
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Objective | To enhance students understanding of a complex structural problems
Product Hand written assignment sheets

Frequency | Monthly or after completing improvement test

Format Questions from both question papers

Evaluation | Based on rubrics

Criteria No. of assignments: 3 to 5, Submit on or before the date of submission

END SEMESTER EXAMINATION 7S MARKS (Reduced to 60 Marks )

Objective To assess the each student’s knowledge of the course
Product Result analysis
Frequency Semester
Format Part -A =20 marks, Part —-B= 3( marks, Part C=10 Marks Total marks = 75.
Duration : 2 hours
Evaluation Based on answer given in the scripts
Marks out of 75 | 22.5- 37.5-52.5 | 52.5-75 0-37.5
3 7.5
Levels of | | 2 3 Counseling / Coaching classes.
attainment
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DEPARTMENT OF STATISTICS
CO ATTAINMENT - IA TEST MARKS (EVEN SEM. 2023-2024
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Semll

Name of the faculty member: HIMA P

Course:STA2C02-Probability Theory

IA TEST COURSE OUTCOMES
Name of the student Q17O Q14 IATEST
CO1T0O COS5 CO1T0O CO5
Max. Marks| 30 %oage Y/N
1 _|ANEENAKP |UFAXSMT001 18| 60 Y
2 | ASNA SHERIN VT UFAXSMT002 22 73 Y
3 |AYISHA HANNA CK UFAXSMT003 18 60 ¥
4 |FATHIMA FIDHA K |UFAXSMT004 12 40 T Y
S |FATHIMA MINNATH K UFAXSMTOO05S 30 100 Y
6 |FATHIMA NASNAVT. |UFAXSMTO006 18 60 Y
7 |FATHIMA SHIFA. M.K |UFAXSMT007 29 97 Y
8 |FATHIMA THAMJEEDA UFAXSMTO08 28 93 ] Y
9 [FIDA PK UFAXSMT009 | 10 33 N
10 |FipHA V UFAXSMT010 29 97 Y
11 |HAFLA. T. K 1UFAXSMT011 15 S0 Y
12 |MUFEEDA SHIFA. M.P UFAXSMTO12 18 60 Y
13 |NUBLA SHANA . P UFAXSMTO13 18 60 Y
14 |RABEEBAK P UFAXSMTO014 | 23 77 Y
15 |RASHA JALEEL P [UFAXSMTO15 15 S0 Y
16 |RISHWANA E K UFAXSMTO16 24 80  {
17 | ABOOBACKER NAFIH T T |UFAXSMTO17 | 10 33 N
18 | JAMSHEEDALL.C.P UFAXSMTO18 16 53 Y
19 [MOHAMMED AMALSHAN T |UFAXSMTO19 10 33 N
20 |MUHAMMAD RISHWAN K UFAXSMT020 10 33 N
21 |MUHAMMED ANSHIF . T UFAXSMT021 | 12 40 Y
22 | MUHAMMED SHAHID.V UFAXSMT022 | 19 63 Y
23 |ANAYAUP UFAXSMTO023 18 o | Y
24 | ANJIMA SHAII UFAXSMT024 29 97 Y
25 |ARYA VS UFAXSMT025 | 15 0| ¥
26 |HANEENA K UFAXSMT026 30 100 Y
27 |KRISHNENDHU K UFAXSMT027 12 40 Y
28 |RIYA. P |UFAXSMT028 12 40 Y
29 |SWATHIKRISHNA A K UFAXSMT029 12 40 Y
31 [MUHAMMED AINAS K I AYSAMTO31 1l 40 Y
32 |ARJUN A UFAXSMTO30 T 10 33 N
27
FORLAL | 87.10
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DEPARTMENT OF STATISTICS
| (MAT5B08) | o1 to CO5

TARGET: 50% C{ 87.1




A or | A Joor | A Joor | ¢ £ H £ 9TOLNSXVAN X3 VNVAMHSIH] o]
A 001 A _JooL | A | 00l € € | € STOLINSXYAN d 133IVI VHSVY| ¢|
A 001 A | 00l A | 00l 'S € € YTOLINSXV4N d ) va3davy| p,
A 001 A | ool Mn A | oot > € € ETOLINSXYAN d ' VNVHS V18nN| ¢|
ﬁ A 001 A | ool A | oot ¢ € € ZTOLINSXVAN d'W "V4IHS Ya33dnN| 7,
i A oob | A |oor | « Lﬁoe PR ¢ TTOLNSXVAN L V14vH
A | ool A |00 | A | oo | 'S € € OTOLINSXV4N AVHa[ g1
A [299999| A | ool P G B o - € € 600 LINSXV4N Nd ¥ald| g
A H 00l A | ool M A | ool ¢ € € 800 LINSXV4N VA3INANVHL YWIHLVA H
A | 00l A_JOoL [ A 001 S € € LOOLINSXV4N X .E.:QE.EEH
/! 001 A | ool A oot ¢ € € 900LINSXV4N "L A VNSYN VIAIHLVA
A H 001 A loor | A [oor ¢ € # € SOOLINSXVAN ¥ HLYNNIW VINIHLVA
BN 00l A ooPH T BT € € 700 LINSXV4N M VHAId YWIHLYA| 3
L #ﬂ 001 H A Moof | A | oot ¢ € 3 €00LNSXVAN XD YNNVH VHSIAVY| ¢
X 00l A 001l ) § 001 ¢ € € CO0LINSXV4N 1 A NIY3HS YNSY
B el R T 001 c € ﬁ ¢ TOOLINSXVAN 4N VNIINY
N/A | abey, | N/A [oBe% | N/A |obev ¢ ¢ g SYJeN Xep
m [ §°9%00 | 9-109 | [500 %7¥03 | §65 01100 | o
FONVANILLY | oan091n0 3sun0o z<awwt< MYNINZS | INIWNoissy | ON O3 T e N 1S
d YWIH Jaquiaw A3Inaey ay) jJo sawep

|| Wes

¥202-€202 ‘W3S N3IAI)ILNIWINOISSY - INSWNIVLLY OO
SOILSILVYLS 40 LNINW.LNVYd3a

T S — . ———— —— D —— ]l!l

UIIPAMIBI[0ITBYPIGUIT A :d)ISqIA ‘WOY |IEWS 1) ICOPUEMSEIE
9996¥T-1€6¥0 <Ud “8T€6L9 uld ‘(Od) Hoopuepy
(IN21[ED) Jo AYISIaAIU() 0} PIJBIYFY 7P BIRIIY] JO JA0N) Aq papiy)
HOOANVAM “IDNTIDS % SLAY 40 4193T110) AVIAAIINY




LNIWNDISSY NI SHHVIN 40 %S€ IHOIS T1IM SINIANLS 40 %06 (1 :LIDYUVYL

00°00} 00°001 00°001 (8096S LIN)
V1404
NYANILLY CHONIR {0 €01l 10D
00°001 00°001 00°001

L€ ES |
A _|eeseee| A |ooL | A | oo kot ¢ € OEOLNSXVAN VNARIV[ ) e *
A 001 A | 00l A 00l € € € LEOLINSXV4N X SYNIV AIWWVYHNW]| OF
F § 001 ik 00} 5 I 00l ' € € 6Z0LINSXV4N XV VNHSIENIHLYMS| gz
A | ool A 00l A 00l € € € 8ZOLINSXV4N d’VAIY| gz
p r 00l A 001l 2 001l e € € LZOLNSXV4N | _;In_zm:,.xm_mv_Lﬂ 4 &
A 00} A0 Lok | 001 I € € € 9ZOLNSXV4N ¥ YNIINVH| g7
A | 00} A | 00l A 00l € B ¢ SCOLNSXV4N SAVAYY| gz
A | oot Acjoor| A | oot € g € PZOTNSRVa| ITVHS VWITNY| pz
A 00!} A | 00} A 001 € 2 ¢ ECOLNSXVAN| d N VAYNY| g7
A 00L A 00l i 00l ¢ € € ZZOLNSXVAN| A QIHYHS 8_2_2%22# e
A 00} A | 00} A 00} € ¢ £ LCOLNSXVEN 1" 4IHSNY AQAIWAVHNN| |7
» |z009909| & 00l ~ | ool r 7 € € 0ZOLINSXVAN| X NVYMHSIY o<_2_2<:3_>_r 0z
A |290009] A 00} A 001 Z € € mHEmes_ir 1L NVHSTVIAY QININVHOW| g
£ 001l ik 001 > 4 001 ¢ ¢ 3 € 8TOLNSXV4N d' D' NMYA3IIHSNY ]| 8l
¥ /99999 r A 00L 9 4 001 % > ¢ E :o_._zmxﬁma 11 HIdVN mwa«@OOm@Tt




AMBEDKAR COLLEGE OF ARTS & SCIENCE, WANDOOR
(Aided by Govt. of Kerala & Affiliated to University of Calicut)
Wandoor (PO), Pin 679328, Ph: 04931-249666

acaswandoor@gmail.com, Website: www.ambedkarcollegewdr.in

DEPARTMENT OF STATISTICS

CO ATTAINMENT - SECOND SEMESTER EXAM MARKS (EVEN SEM . 2023-2024)

Sem.l| Course:STA2C02-Probability Theory
<
§+2 Name of the student REG NO OUR SO ATIAEmE
: 01 TO CC CO 1 TO CO5
Max. Marks| 30 %age | YIN
1T |ANEENAK.P #UFAXSMT001 | 15 50 [ ¥
2 |ASNA SHERINVT |UFAXSMT002 12 40 Y
| 3 |AYISHA HANNA CK |UFAXSMT003 | 12 40 1 Y
4 |FATHIMA FIDHA K UFAXSMT004 12 40 3
S |FATHIMA MINNATH K rUFAXSMTOOS 18 1 60 [ Y
| 6 |FATHIMA NASNAVT. |UFAXSMTO006 18 Bl ] Y
7 |FATHIMA SHIFA. M.K |UFAXSMT007 18 | 60 | Y
8 |FATHIMA THAMJEEDA UFAXSMTO008 27 90 Y
9 |FIDA PK |UFAXSMT009 12 | 40 1 Y
10 |FIDHAV [UFAXSMT010 fiL 30 60 i
11 |HAFLA. T. K |[UFAXSMT011 18 60 Y
12 |MUFEEDA SHIFA. M.P UFAXSMT012 0 0 ] N
13 |NUBLA SHANA . P UFAXSMTO013 18 60 Y
14 |RABEEBAK P |UFAXSMT014 - 50 i
[ 15 |RASHA JALEEL P |UFAXSMT015 12 | 405 ] Y
16 |RISHWANA E K UFAXSMTO016 i A8 50 )
| 17 |ABOOBACKER NAFIHTT UFAXSMTO017 S 0 N
18 |JAMSHEEDALLC.P UFAXSMT018 12 40 Y
19 [MOHAMMED AMALSHAN T UFAXSMTO019 BT 40 Y
20 |MUHAMMAD RISHWAN K _|UFAXSMT020 12 40 J ) §
21 JLMUHAMMED ANSHIF. T UFAXSMT021 12 40 Y
22 [ MUHAMMED SHAHID.V :UFAXSMTOZZ . 30 | N
23 rANAYA up UFAXSMTO023 | 12 40 Y
24 FANJIMA SHAJI TUFAXSMT024 18 T 60 L
25 |ARYA VS UFAXSMT025 ﬁ 12 40 | Y
26 |HANEENA K |UFAXSMT026 | 15 50 J Y
27 |KRISHNENDHU K [UFAXSMT027 | 12 40 Y
28 |RIYA.P |UFAXSMT028 ) 12 40 Y
29 |SWATHIKRISHNA A K UFAXSMT029 12 40 Y
.f31 MUHAMMED AJNAS K .UFAXSMT031 L 9 30 t N
32 |ARJUN A UFAXSMTO030 8 26.67 | N
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83.87
CO1to
FOR L&L ~AE 1
(MTS5B08) 83.87

!
TARGET: 75% OF STUDENTS WILL SCORE 35% OF MARKS




SL
08
GH
06
56
001

001 001 001 e
S3IWNOILMNO I5SdN0OD

JOVHINAY

INIANIVLLY WYX3 1VNIS
3ONVANTILLY

dVNINTS
— INJWNOSISSY
LINIWNIVLLY SHEVIN VI

SO
INIANIVLLY %09 - 139DdVL

—

——

SO0 01 LOD

d YWIH :Jaquwaw A)noe) ay} Jo aweN
foay ) ANjqeqold-zoOZVv.LS:8sinod || :J9)sawesg

¥202-£€202 " N3S ddO) LNJANIVLLVY OO - AOHL3I LNINSSISSY LO3dIa
SOILSILVLS 40 INJNLHVYd3d

T S U SR S S W V— el R PP T L T Rt T WO ™ e 1. QLSS S e

U PAIBI[[OITEPIGUIB MMM :IJISYIAN ‘WO [IBWIS)I00PUBMSEIR
9996FZ-1€6¥0 :Ud ‘8TE6LI Ul (Od) 100puesy
(3nd118) JO A)ISIIATU() 0) PAIBI[YJV 7 B[EIIY JO JA0D) AQ PIPIV)
dOOANVM “AONAIDS 2 SLIAV 40 ADHATTOD AVIAHIINYV




d " VYNVHS V14NN

(INFTTIOXH) ¢ (pooD) ¢ (UNATTEOXD) § | (NFTTHOXA § | (INFTTHOXA) § ETALINSAVA() €l
UNITTEOXH) § UNITTEIOXD) § (Po0D A19A) ¥ (pooD) A19A) ¥ (pooD) £19A) t CTaLNSXvan d'W 'VAIHS VA3dNN| )
(uy[20%3) ¢ UNATTEIXA S | UNITIEDXD S | UNITTEHOXD § | (UNITIHIXD) § LEOLASKYSA il baidsl B
(PooD A12A) (NI TTEOX) § (PooD) £19A) ¢ (poop A0A) ¢ | (INFTTAOXA) ¢ |  OTOLWSXVAN b ]
UNATTEOXA) § UNFTIEOXD ¢ | UNITTEHOXA) S | UNATTEDXD § | (INTTTHOXH) § 600LNSXV3N okl 1
UNTTTIOXD) § (INTTTEOXD) § (pooD) £19A) + (PooD A1A) ¢ | (INFTTHOXH) § 800LNSXV3N vaddfalyil viinival 9
(NFTTEOXA) § ANTIEDXA) § | UNFTTEOXD § | UNATIEHOXD S | (PooD A12A) ¥ £OOLNSXVIN A SNalrG NN Lval]
(UNATTEOXA) § (pooD A12A) ¢ (INATIEDXA § | UNATIEIXD § | (INFTTHOXD) § 900LNISXV4N L AYNSYR SUNInLYSL g
(NITTEOXA) § (poon) £197) ¢ UNFTTEOXD S |  (PooD &1d9A) ¢ (pooD A19A) + SOOLWSXv4N N HIVNNIA VNIHLVE) o
NI TTIOXA) § UNFTTEIOXA) § | UNFTTEOXD § | INITTAIXA § | (INATTHOXA) § POOLWSXV4N A VHld VWIRLVY] 4
(P00 A12A) ¢ (INTTTAOXH) § (pooD) ¢ (poon AA) v | (INETTEOXH) § €00LAISXV3) I YNNYH VHSIAY] ‘¢
(LNTTIOXH) § (U2[[20X3T) (P00D A12A) (poon &A) ¢ | (INFTTADXH) § CO0LNISXVAN L ANIIHS VNSV 2
(u3[[20X3) ¢ (pooD £19A) ¢ UNFTTEOXA) § | UNFTTHOXH S | (UINFTTHOXD) § TO0LNISXV4N d AVNINY] |
$0D ¥0D £0D 202 10D SIN0DLNO FSHNOD
$)| NS SUONNLI)SIP JO M
snonupjuod
o) dunpadidyum|  sanadoad dALIdp 0) .
JUIIDNIJI0D pue 2J1I81p Anqeqoad
puv sapmpqeqosd| suonduny uoneIUII p
UOHELI0D §,UOSIEd g ; yoq a0 (Jad) 30 sdA) yua 1p
[euonIpuod ymwow Ajdde
Hey se gons  sanbruygd) suonduny £)sudp pue ‘sjudAd “doeds
A pue ‘[emdigw pue suonnqLisip
jpansye)s duispdde ‘doueraeaod urof SuuE TS S e Smqeqoxd pue| pduwres ‘syudunaddxd ‘ON
pue suonnqLysip Omqeqoad i . a.“ a_a..._u, i Mow..«_...a» (AW d) suonduny WOopues SE [ons ON 934 A1N3ANLS 3H1 40 JAVN ‘IS
jutof dusn SIqrLIRA e 3 e ssew Opqeqoad suL) Apprqeqoxd
wopuwa euealq| ‘uedw) suonedndxd :
wopuer  Jo  udapuddopum . jo suoneddde JISV(] pUBISIIPU()
: uadMpPq sdigsuoneaa [ednBwayjew :
4} EeNRAF 03 Qe nos Yy X ; pur sonaadoad 0} Iq¥ NOA Ay
oY) zLjeuy aepme) o wwidxy
0} JIq¥ NOA Ay 0} Qe NoA Yy o not oy

d YWIH Jaquaw Aynoej ay) JO aWeN

Aoay] Ayigeqoid-zoozZv.LS:esinod [ ENSENTETS

¥20c-£2¢0¢ " W3S AdO) SASNOAS3H AJANUNS 11X3 3SHN0D
SOILLSILVLS 40 INJNLHYd3a

UITIPAMIBI||ODIBYPIUUIE MMM IJISYIAA ‘WO IR WD (D).100PUCMASEIE
9996¥T-1€6¥0 Ud ‘8TE6LI uld “(Od) 100puepy
(3nd1[B) JO AJSIIAIU() 0) PABI[YV 7 BIRII] JO JA0N) Aq PIpIV)
HOOANVA “ADNAIDS 2 SLUV 40 ADATIOD AVIAAdINY




(44 €T 07 61 a4 .S. pepeltb jo ‘oN
6 9 0l 4 8 .. popesb jo "oN
0 ¢ ﬂ _ 0 _ .€. PapelB Jo "oN .
0 0 0 0 0 .2 PapeIB JO “ON
0 0 0 0 0 .. Popeib Jo 'ON
0 0 | 0 0 0 .0. Papesb jo "oN
. o
i
L |
4 |
(poon A12A) ¢ (INFTTAOXA) § (pooD A1dA) ¢ (PooD A19A) ¥ (pooD A1dA) + OEOLNISXVN vNnney| g
(LNITTIOX3) § (UNTFTTEDXD) ¢ | UNIFTIEHOXD § | UNITTHOXA) § (pooD) ¢ TEOLAISXVAN ¥ SYNIV 822«:33
(POOD A13A) ¥ (UNFTIEOXD S | UNIFTTEIXD) S | (INFTTIOXA) § (PooD A19A) 6ZOLNISXV4N XV YNHSRNIHLYMS| g7
(INITTIOXD § (Po0D A7) + | UNATIEOXD § | UNITIEOXD S | UNITTHIXD) § BZOLNISXV4N 4 VN[ gz |
(pooD A13A) ¢ UNFTTEOXD) S | (UNITTEOXD S | UNITTEOXD § | (NITTIOXD) § LCOLNSXVAN X NHONINHSIW| 47 |
(INFTTIOXD) § (INFTI0X3) § (pooD A19A) (PooD A19A) t (LNFTTIOXD § 9COLNSXVAN X YNIINVH| g7 |
(PooD) A19A) b UNITTEOXD § | UNITIHOXD S | UNITTEOXD S | UNATIEHIXD) § STOLSXVAN SAVAYY| gz
(INTT1EOX3) § . (PooD) ¢ (pooD) £19A) # (poon) K19A) (INITTEOXD) § YZOLNSXVAN ITVHS VWIINY| 4z
(INFTTAIXD) § UNTTTEOXD s | UNITIEOXD S | UNATIEOXD § | (NITTHOXA) § ECOLNISXV4N dNVAVNY| ¢z
(Po0D AIA) (pooD) A19A) (pooD A19A) t (pooD A19A) ¢ (pooD A19A) t CCOLNSXvAN A'QIHVHS QINWVHNW| 72
(LNFTTIOXD) § (pooD A19A) ¥ + (INFT1EOXD) ¢ | (NITTHOXHA) § (po0D) A13A) t TCOLAISXVHN 1" dIHSNV GIWWVHNW| |7
(LNATTIOXA) S (LNFTTIOXA) § (pooD A19A) + (INFTTEHOXA) § | (UNITTEDXA) § OZOLNSXVAN A NVMHSIY AYWWVHNWY oz
(INFTTIOXA) § | anaTTox® s | UNgTEDX® s | UNFTTEOX® s | (INFTTEDXD) ¢ 6TOLNSXVAN 1 NVHSTVIAVY QIWWVHOW| g
(INFTTIOXA) § (INFTTEOXA) S | UNFTIEDXD s | UNFTTEOXD ¢ | (UNITTAOXH) § 8LOLNISXVAN d’ITVAIIHSWVT g
(poOD) AIIA) ¢ (INFTTEOXD § | (UNITTEIXAD § (pooD A19A) ¢ (pooD £12A) t LTOLNSXVAN LLHIZVN ¥3)0VE008Y| /|
(INFTTADXA) § UNTTTIOXD § | (INFTIHOXA) § (pooD A1dA) (INATTEIOXAD) § 9TOLNSXV4N AIVNVMHSIH| g
(pooD A12A) ¢ UNFTTIOXT) S | OUNFTIEDXD S | UNFTTEOXD § | (UNITIEOXD) § STOLAISXV4N d 1AVIVASW) g
(LN TTEDXH) § F (LNFTTHOXHD) § (pooD AA) ¢ | UNITTEDXA) § | UNITIEOXD § VIOLNSXVi) d ) VE33aVY| 4,




s

£t00 0D 10D

—
——

el
ORI

20D rOD
e 08
fih g I8
. e ZL'06 | 2906 | L¥'06 | Lv'OB | 29°06 jewuteny OO |Buld
PR {8
,.. , LESL | 926GL | SOS) GOGL | 926! (%02) eBeyyBiopp
{ M ‘8 veoL | ze9oL | sTsL | ezsL | zEeL (Keaing yx3 05uN0D) PO J2211PU
5 s e | s2 | st | st | st (%08) 0B=BIOM
=G (wexe pue 2nbauswubissy ‘1591 V)
b 1 : :
e S8 6 6 V6 v6 v6 poLpaw 153UiQ
juawmaeny Q) eugq s00 | v02 | €02 | 209D 10D PO JUDWSSASSY 0D
U0 U0 R[III00 JUIDLLI0D BONERLI0D §, UOSIED, |
§,uosieaj |4w) s gans sanbjuye) eapspmsfiaey] se yons sanbiugoay  [ERSHERS
v8'92 e y8'c \E 22 6 0 0 0 0 guilidde  ‘adurperod  puv  suopnqsipBuijdde ‘DdurlEA pus sUoANqIISIP| SO0
Lupqeqoad yurof Bupsn sajqeiies wopues Jolfqeqoad yusof  Bupsn  sIquliEA
aouapuadapuy ) NENEAT 01 JqE noi sy jwopues jo duspuadapuy A NeENfEAY
[CUOTPUTY pUe TV UTEIT TUfo] SUTTEToTes]
Ze'9L S Z8'¢ LE €z 9 z 0 0 0 £q sa|quELIRA WOPURI NELIBAIG URMIIQ |G  SAqEEA  Wopusd NEUEANG] OO
sdigsuonujas 3 zijeuy o) 2qe nok aryjusasyaq sdigsuonepas gy aziEuy
J0 SAJ0IT 33115 p 07 suofSun
. . uonesauad juawow Ljddu pue suonnqsppuawow  {dde pue suORNGLOS|P
8gsL S L€ 3> 0¢ Ol b 0 0 0 NeEvAlun Joj (duupiea ‘usowl) suonepadxa Pieaeaun . 30)  (duwLINA ‘usaw) €00
jEnEWAEW NERIE) 0) qE nok Iy jsuopepadxd EpEWRYEW  NEMI[E)
suopnqLnsip| suONNQLOSIP SNONUNUOD PUR 3)2L08|P
snONUNU0d puE 3PP Pog o) (Jad fueq 10y (4ad) suopoun)  Aysuap
8z'sL S OL'E IE 61 4! 0 0 0 0 suopouny Aysuap Giqeqoad pue (INd nqeqoad  pue  (INd)  suopduny) 207
suoppuny ssew Ayqeqosd jo suopuyddefssews  Apqeqoad  Jo  suopedydde
pue sanuadoad o) upepdxy aqe nof axy|pue sansadoad g wepdxy
Argeqoad jo sady yuaaayip Ginqeqoad
. pue sjuass ‘ouds spdwes syuwpadxajo  sady  Juasyp  pus LA
ze'9l S gt € (44 3 b v 0 0 wopuel s¥ Yons suin Ayqeqoad 'aoeds sdwes ‘suawpsadxe  wopuws 1O0
ISeq pUESIApU ) 03 3jqe nok ary s Yons sudy Qipgeqoad dpeq auya(]
JUsWILIERE | Junon) | ebeseAy | sasuodsay 9 v € z L 0 RS S ON
0peBey, | xew 0o |powbem |  (moL sBUNES 5y USAID SJUSPTS JO ON RS ATS g e e 09
d YWIH Jequiew Aynoej ey jo sweN
ooy Aqeqoid-ZoOZv.LS #sinod | iejsewes

#Z02-£20Z W3S N3A3Z) SISNOLSIY AIAYUNS LIX3 ISHUNOD
SOILSILYLS 40 INFNLYYC3d

NP AIHI[OIIUN PIQUIE T WAAAL 1IJISOIAA ‘WMoY [IBUID 2 I00PUBALSEDE

9996+ Z-1€61Y0 *Ud ‘8ZE6L9 Uld ‘(Od) 100pUBAA
(GnoI[E ) JO AJISIFAIU[] 0) PAVI[YJV P B[BIII] JO JA0D) Aq PIPIV)
WOOANVAA ‘ADNAIDS 2 SILAV A0 ADATTOD AVIIAHIINY




'1Jg weinddejeyy Joop
QIU312G 1 S)1y Jo a8a|j0) 4 o, J

SIITBWAYIBIA JOIURLN T do(] \
pPeay 13 L_omm&g% 1SSV ALTIVA
N'VY3IINVY AVHSUVHS

. ' mon*
¥8°9L | V6 €0Sd 8 20Sd 'L0Sd | ;44 ‘c0d ‘O 10d| SOD

: : 80d
| A" ) P 6 €0Sd % 20Sd L0OSd | ’850d ‘vOd ‘€0d ‘10d 14000

. ‘ moa
S3A SL 06 | 9Z'S. | 76 €0Sd ® 20Sd '10Sd 9 50d '£0d '20d ‘10d €09
06 9Z'S. 76 €0Sd ® 20Sd ‘10Sd | L0d® S0d '€0d '10d| 20D
16 ce'9L 76 €0Sd ® 20Sd '10Sd | 60d 8 ¥Od €0d '10d| LOD

| (1) (@)z0 + (e) 80 | (a) ﬁ (e)
0
juswureny o jusawuieny JUBWISSesSY 106JIDU] JUBWISSOSSY SOSd jo buiddey sOd jo buiddepy SO
12 ELYe 308l

AaAIns pu?d asinon-(%0z) Juswissasse J0aJipuj :g
uoneuiwexs ‘yuawubissy ‘s}sa] -(%08) Jusawissasse }0aliq Y

jusawureny 09 (1)

d YIIH :J1aqwaw Ajnoes ay) Jo sWweN

Aoay] Aiqeqold-z0OZVv.LS:8sinod || -19)saWas

$202-€202 " INIS NIAT) ONIddVIN OSd-0d-0D
SOILSILV1S 40 INJWN1dVd3d

UT.IPMIBI|[001BYPIUIE MMM I)ISGIAN ‘WO [IEWS®).100pUEMSBIE
9996$Z-1€670 *Ud ‘8T€6L9 Uld “(Od) 100pUBAp
(yn211)) JO AJISIIATU() 0} PIIBI[YJV % B[EIIY] JO JA0D) AQ PIpIV)
YOOANVM “ADONAIDS ¥ SLAV A0 ADATTOD AVVAIAIIAYV




