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 COURSE PLAN

Course cod :
an(‘ll titel :0 % STA4C04-Statistical Inference and Quality Control
Class BSc Mathematics DT A%

: Academic
Regulation 2019 2024-2025

year |

Course Knowledge of basic probability, statistics, calculus, and linear algebra, typically covered 1 an
prerequisites | introductory course on Probability and Statistics.

e To develop a deep understanding of point estimation methods and their
theoretical properties such as unbiasedness, consistency, efficiency, and
sufficiency

Co e To equip students with the ability to apply classical and modern techniques
urse e . L, ;i
Ui for parameter estimation and hypothesis testing 1n real-world statistical
objectives
‘problems.

e To enable students to analyze and implement both parametric and non- |
parametric statistical methods, as well as quality control tools, for data-driven
decision-making and process improvement.

COURSE OUTCOMES

At the end of the course the student would be able 1o...

Explain the core concepts of estimation theory, including unbiasedness, consistency, efficiency,

COl : . 5L 0 1
and sufficiency, and how they relate to point estimation.

CO?2 Apply maximum likelihood and moment estimation methods to estimate parameters of
probability distributions and evaluate their efficiency using Cramer-Rao inequality

CO3 Analyze various hypothesis testing procedures, such as the Neyman-Pearson L.emma and large
sample tests and interpret the outcomes of these tests in practical scenarios

CO4 Evaluate non-parametric testing methods like the Mann-Whitney U test, Kruskal-Wallis test,
and Median test for different types of data where ‘parametric assumptions are violated.

COS5 Design and implement quality control charts (X-bar, R-chart, p-chart) fto monitor and
improve the quality of manufacturing processes, identifying causes of variation and suggesting
corrective actions

MAPPING OF PROGRAM OUTCOMES

COs POl PO2 PO3 PO4 POS POG6 PO7 POS8 POY PO10

v v v
COl v
CO2 v v / v v
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CO3 v 4 of / v

v v J
CO4 v v
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o v
CO5 v v v v v v
po1 | Knowledge Acquisition PO6 | Ethics & Social Responsibility
N _ Research, Innovation &
PO2 Communication & Leadership PO7 Entrepreneurship
PO3 Professional Skills POS Lifelong Learning
PO4 Digital Intelligence PO9 Global Perspective
POS5S Scientific awareness & Critical Thinking PO10 | Democratic Co-existence
PROGRAM SPECIFIC OUTCOMES
PSO1 Apply statistical estimation and hypothesis testing methods to solve real-world problems 1n
engineering, science, and industry.
Use data-driven tools and quality control techniques to monitor, analyze, and enhance process
PSO2 performance.
Demonstrate proficiency in statistical software and digital tools for data analysis, modeling,
PSO3 i - :
and decision-making in applied research.

MAPPING OF COURSE OUTCOMES TO PROGRAM EDUCATIONAL OUTCOMES

(Reprint) John Wiley and Sons

REFERENCES:

2. Gupta, S.P. Statistical Methods. Sultan Chand and Sons: New Delhi.

COURSE OUTCOMES
PROGRAM EDUCATIONAL OUTCOMES

CO1 | CO2 |CO3 CO4 COS
PEO1 Development of leadership qualities v v v
PEOZO Advanced analytical and computational | , v v s 3
Techniques
PEO3 Mathematical modelling and problem solving 4 4 v v Y4
References
TEXT BOOKS:

1. Rohatgi V. K. and Saleh, A.K. Md. E. (2009): An Introduction to Probability and Statistics. 2nd Edn.
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|. John E Freund, Mathematical Statistics, Pearson Edn, NewDelhi
2. S.C.Gupta and V. K. Kapoor, Fundamentals of Mathematical Statistics, Sultan Chand and Sons

3. Mood, A.M. Graybill, F.A. and Boes, D.C. (2007): Introduction to the Theory of Statistics, 3rd Edn.,
(Reprint), Tata McGraw-Hill Pub. Co. Ltd.

e-learning
resources
Mode of ST W
. Internal Examination (15 marks) End Semester Examination (60 marks)
Evaluation
Faculty HIMA KC, Assistant Professor/ Department of Statistics
e-mail id Himakc2000@gmail.com
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Reference/ Actual Week
No of Planned . Teaching date ly
lecture Date Topics to be covered aids and revie
hours | methods W
MODULE 1 -ESTIMATION THEORY
1 10/12/2024 | Introduction to Estimation Theory T ( D*A?—é? U M_
2 11/12/2024 | parametric Space — Definition and Examples T/WB [l—|2.—2Y w
3 12/12/2024 | Sample Space and Sampling Distributions T/WB/PPT | 45~ Lt,?gh__w
4 13/12/2024 | Point Estimation — Basics and Purpose T/WB/PPT | ;g -j2-2¢| YT
5 13/12/2024 | Desirable Properties of Estimators — T/WB
Overview [3—1R—= M
6 17/12/2024 | Unbiasedness — Concept and Examples T/WB |7~ 24 w
7 18/12/2024 | Consistency — Definition and Practical Insight T/WB [&r |2 ~o\y] M”
8 19/12/2024 | Efficiency — Understanding Relative T/WB
Efficiency 19-1 2=y w f
9 20/12/2024 | Sufficiency — Neyman Factorization Theorem T/WB = 6—) o) 752(.3, f
10 20/12/2024 | Completeness — Concept and lllustrations T/WB/PPT | 20-R =2 LA
11 24/12/2024 | Relationship Among Estimator Properties ‘ T/WB/PPT W 7) @ t.éé 1
12 26/12/2024 | Minimum Variance Unbiased Estimator . T/WB/PPT R
(MVUE) — Concept 9% (s
13 27/12/2024 | Cramer-Rao Inequality — Definition and { T/WB/PPT o e
Significance 31-12 Zy 3\%’/
14 27/12/2024 | Minimum Variance Bound (MVB) Estimators ; T/WB/PPT VR (1)
— Concept u
15 31/12/2024 | Introduction to Estimation Methods T/WB/PPT \/ /) w
16 01/01/2025 | Method of Moments — Procedure T/WB/PPT (< - 6T M,
17 03/01/2025 | Method of Moments — Solved Problems T/WB/PPT | 3— | -5 ” (—Q
18 03/01/2025 | Maximum Likelihood Estimation (MLE) — T/WB/PPT
Concept and Formula i M‘
19 07/01/2025 | MLE — Step-by-step Procedure T/WB/PPT } — | —25° Mﬁ +
20 08/01/2025 | MLE — Solved Examples (Normal, Binomial, T/WB
etc.) Y s w
21 09/01/2025 | Properties of MLEs — (Without Proof) T/WB & —O 5 |
22 10/01/2025 | Least Squares Estimation — Basic Concepts T/WB B, -
23 10/01/2025 | Minimum Variance Estimation — Concept T/WB Q / §
24 14/01/2025 | Interval Estimation — Introduction to T/WB
Confidence Intervals C?”“( —a> | / |
25 15/01/2025 | Cl for Mean (Normal Distribution) — Known o T/WB/PPT [0.—[-—02; |
26 16/01/2025 | Clfor Variance (Normal Distribution) T/WB/PPT PERECLY
27 17/01/2025 | Cl for Binomial Proportion T/WB/PPT l(’?rf-l =5 o
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28 17/01/2025 | CI for Population Correlation Coefficient & T/WB il ‘C}’, 5] Mj
29 21/01/2025 | Interpretation and Application of Confidence T/WB D\ / |- &éﬁw
Intervals /’ . ,
30 22/01/2025 | Summary, Concept Integration, and Review T/WB WQ— |-G M
Planned Actual 1 Date Sign of Faculty Review by Reviéﬂby Principal
hours hours HoD
30 o
20 |xd-e5 %@mﬁ@ W/r
R etk et
MODULE II — Testing of Hypothesis
31 23/01/2025 | Introduction to Hypothesis Testing T/WB 003 — XS]
32 24/01/2025 | Null and Alternative Hypotheses T/WB/PPT |&f l,tr—lra?';
33 24/01/2025 | Simple and Composite Hypotheses T/WB (O,
34 78/01/2025 | Level of Significance — Concept and T/WB/PPT
Application 2 8-, ’—Q)ﬁ‘
35 29/01/2025 | Type | and Type Il Errors — Explanation and T/WB/PPT
Examples 029~ |5
36 30/01/2025 | Power of a Test — Concept and Importance T/WB/PPT | 9y — |05
37 31/01/2025 | p-values — Interpretation and Use in Testing T/WB/PPT \ ~~9]
38 31/01/2025 | Critical Region and Test Statistics T/WB/PPT
39 04/02/2025 | Most Powerful Tests — Introduction T/WB/PPT
40 05/02/2025 | Neyman-Pearson Lemma — Concept T/WB/PPT
(Without Proof)
41 06/02/2025 | Uniformly Most Powerful (UMP) Tests — T/WB/PPT
Meaning and Examples
42 07/02/2025 | Large Sample Tests — Introduction and T/WB/PPT
Assumptions
43 07/02/2025 | Z-test for Single Mean T/WB/PPT
44 11/02/2025 | Z-test for Equality of Two Means T/WB/PPT
45 12/02/2025 | Z-test for Single Proportion T/WB/PPT
46 13/02/2025 | Z-test for Equality of Two Proportions .
47 14/02/2025 | Practice Problems — Large Sample Tests T/WB
48 14/02/2025 | t-test for a Single Mean — Concept and T
Conditions
49 18/02/2025 | Unpaired t-test — Theory and Procedure T/WB/PPT
50 19/02/2025 | Paired t-test — Application and Examples T/WB/PPT
51 20/02/2025 | Practice Problems — Small Sample Tests T/WB/PPT
52 21/02/2025 | Chi-Square Distribution — Overview T/WB/PPT
% 21/02/2025 | Chi-Square Test for Equality of Variances T/WB
54 25/02/2025 | Chi-Square Test for Goodness of Fit T/WB/PPT
55 27/02/2025 | Chi-Square Test for Independence of T/WB
Attributes
56 28/02/2025 | Chi-Square Test for Association of Attributes T/WB/PPT
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it S 28/02/2025 | Practice Problems — Chi-Square Tests ClEsTIWEE | are —2-=5
538 04/03/2025 | ANOVA — Introduction and Need T/WB U
59 04/03/2025 | One-Way ANOVA — Assumptions and T/WB lf.-,. 2 X
Hypothesis .
60 05/03/2025 | One-Way ANOVA — ANOVA Table and T/WB e

v |1 Y &
Interpretation

Jol
61 06/03/2025 | One-Way ANOVA - Solved Problems T/WB T+ DX &

62 07/03/2025 | Two-Way ANOVA — Assumptions and Layout T/WB il g
63 07/03/2025 | Two-Way ANOVA — Hypothesis, ANOVA T/WB i /)
Table
64 11/03/2025 | Two-Way ANOVA - Solved Problems T/WB (R
65 12/03/2025 | Summary, Comparison of Test Types, Review T/WB :7 e %
Session | A\ ?
Planned Actual Date Sign of Faculty | Review by Review bh}%igﬁpal

hours hours HoD

g 25 | 13-4 m@iﬁ/ W

UNIT III - Non parametric methods

66 13/03/2025 | Introduction to Non-Parametric Methods — |
Need and Applications TWB/APL | §~2-3% aﬂ"/

67 14/03/2025 | Advantages and Drawbacks of Non- T/WB U 7 w
Parametric Methods

68 14/03/2025 | Test for Randomness — Concept and T/WB 12 034 w
Procedure

69 18/03/2025 | Median Test — Theory and Application T/WB e w

70 19/03/2025 | Sign Test — One-sample and Paired-sample T/WB )
Cases (2-3-2, W

71 20/03/2025 | Mann-Whitney U Test — Concept and Test T/WB/PPT
Statistic M M

72 21/03/2025 | Mann-Whitney U Test — Solved Examples T/WB/PPT (4~2-d¢] M/

(£ 21/03/2025 | Wilcoxon Signed-Rank Test — Procedure and T/WB/PPT - 8\%
Use

749 25/03/2025 | Wilcoxon Rank-Sum Test (Alternative to T/WB/PPT Lok 2
Mann-Whitney) w

75 26/03/2025 | Kruskal-Wallis Test — Concept and T/WB/PPT Lt v
Comparison with ANOVA N / :,@

Planned Actual Date Sign of Review by Review &]’{iﬁcipal
hours hours Faculty HoD
0 | fGall| Aok
0 (0 | Jb2as (4

MODULE IV -Quality control
76 27/03/2025 | Introduction to Quality Control — Concept T/WB/PPT | (8-3=3F KM
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and Importance
77 58/03/2025 | General Theory of Control Charts T/WB/PPT |(G-3-aS | §Llp |
78 28/03/2025 Caus.es of Variation in Quality — Common Vs. T/WB v, is
Special Causes
79 28/03/2025 | Control Limits — Definition and Calculation T/WB Sl CON |
80 28/03/2025 | Sub-grouping — Concept and Significance T/WB | R20—32~
81 28/03/2025 | Out-of-Control Criteria — Rules and T/WB _ 3
Interpretation - Zo05 M
82 28/03/2025 | Overview of Control Charts — Variables vs. T/WB w
Attributes V5 Sy
83 28/03/2025 | X (X-bar) Chart — Construction and T/WB PRy W
Interpretation
34 28/03/2025 | R Chart — Construction and Usage T/WB 26235 %
85 28/03/2025 | o (Sigma) Chart — Concept and Calculation T/WB W Sty
86 28/03/2025 | Combined Example: X-bar and R Chart T/WB
Interpretation o @\@“
87 28/03/2025 | Attribute Charts — Introduction and
Classification ol il QQ:} 35 %@
88 28/03/2025 | p-Chart — Concept, Calculation, and Example T/WB/PPT et M_
89 28/03/2025 | np-Chart — Concept, Use, and Problems T/WB v A
90 28/03/2025 | c-Chart — When to Use and How to Construct T/WB CL\ "/" Y M‘“
Planned Actual Date Sign of Review by Review by Principal
hours hours Faculty HoD
s | o -3 %@!L M
/

COURSE PLAN BCM4C04 QUANTITATIVE TECHNIQUES FOR BUSINESS
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Course outcome —Program outcome Mapping Table
Program outcomes

BCM4C04 QUANTITATIVE 1-Low correlation 2-Moderate Correlation 3- High correlation

Cogniti
TECHNIQUES FOR BUSINESS "lge':'el b

N e

e |9
S | Pe

92,

Q
o

PO1
PO2
PO4
POS
POS8
O
PO10
PO11
PO12

DIRECT METHOD

CO1 | Explain the core concepts
of estimation theory,
including  unbiasedness, | Rememb

: : 2 2 1
consistency, efficiency, and er
sufficiency, and how they
relate to point estimation.
CO2 | Apply maximum
likelihood and moment
estimation methods to
estimate parameters of
probability distributions Apply ¥ . : ; !
and evaluate their
efficiency using Cramer-
Rao inequality
CO3 | Analyze various
hypothesis testing
procedures, such as the
Neyman-Pearson Lemma | Apply &
and large sample tests and | Analyze
interpret the outcomes of
these tests in practical
scenarios
CO4 | Evaluate non-parametric
testing methods like the
Mann-Whitney U  test,
Kruskal-Wallis test, and
Median test for different
types of data where
parametric  assumptions
are violated.
COS | Design and implement
quality control charts (X-
bar, R-chart, p-chart) to
monitor ARG Iprove fhe Innovate | 3 2 2 2 2 1 1 3
quality of manufacturing
processes, identifying
causes of variation and
suggesting corrective

Create 2 3 2 1 1




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

acaswandoor @gmaii.com, Website: www.ambedikarcoliegewdr.in

actions
INDIRECT METHOD |
Class Room contests Analyze
& 3 2 1| 2
Create
Course Faculty rQAC Memb

fos

COURSE PRE-ANALYSIS

Dear Students,

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

Analysis survey for the effective conduct of Computer Aided Design and Manufacturing Course. As you

know that this survey is meant for knowing the knowledge level of the students with respect to this course,

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

Course Rate your prior knowledge about the

Outcomes topics
Excellent | Good | Moderate Fair

(4) (3) 2) (1)
Explain the core concepts of estimation 2
theory, including unbiasedness, consistency,
efficiency, and sufficiency, and how they
relate to point estimation.

Apply maximum likelihood and moment 1
estimation methods to estimate parameters
of probability distributions and evaluate
their efficiency using Cramer-Rao inequality
Analyze  various  hypothesis  testing i
procedures, such as the Neyman-Pearson
CO3 LL.emma and large sample tests and interpret
the outcomes of these tests in practical

scenarios

Description

COl

CO2
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Evaluate non-parametric testing methods 1
like the Mann-Whitney U test, Kruskal-
CO4 Wallis test, and Median test for different
types of data where parametric assumptions
are violated.

Design and implement quality control charts 1
(X-bar, R-chart, p-chart) to monitor and
COS5 improve the quality of manufacturing
processes, identifying causes of variation and
suggesting corrective actions

MAPPING OF PROGRAM OUTCOMES

Name of the student: Signature of the student

‘6\08’(/\/\/&/ ansa Ek
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Course outcome —Program Specific outcome Mapping Table

C Program Specific outcomes
ourse outcomes g =
PSO1 PSO2 PSO3
COl v v
CO2 v v
CO3 v v v
CO4 v v v
COS v v v
Course Faculty {"eac »
I Gl
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DIRECT ASSESSMENT OF COURSE OUTCOMES

INTERNAL ASSESSMENT TEST ...... MARKS
()
Objective To Identify What Students Have Learned and also to identify students strength and
weakness
To file Answer scripts Frequency 2 times in a semester on dates
specified by University
Format
Evaluation Based on answer given in the scripts
ASSIG NMENT: .... MARKS
i 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 75 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= 30 marks, Part C=10 Marks Total marks = 60,

Duration : 2 hours

Evaluation Based on answer given in the scripts

Marks out of 22.5-37.5 37.5-52.5 52.5-75 | 0-37.5

75

Levels of I 2 3 Counseling /
attainment Coaching classes.
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DEPARTMENT OF STATISTICS

CO ATTAINMENT - IA TEST MARKS (IV SEM. 2024-2025)

Course:STA4C04-Statistical inference and Quality control

Name of the faculty member: HIMA KC

SemlV

IA TEST COURSE OUTCOMES
Name of the student Q1 TO Q14 IA TEST
CO1 TO CO5 CO1TO CO5
Max. Marks 30 %age Y/N
1 |ANEENAK.P |UFAXsSMTO01 | 30f.1.5:1 00 | i
2 |ASNA SHERIN VT |UFAXSMT002 28 93 b
3 |AYISHA HANNA CK |UFAXSMT003 26 87 Y
4 |FATHIMA FIDHA K |UFAXSMT004 25| 83 Y
O |FATHIMA MINNATH K |UFAXSMTO005 30| 100 X,
6 |FATHIMA NASNAVT. |UFAXSMT006 250 83 Y
7 [FATHIMA SHIFA. M.K UFAXSMTO007 26| 87 Y
8 |FATHIMA THAMIEEDA |UFAXSMT008 300 100 Y
9 |FIDA PK |UFAXSMT009 28] 1. Y
10 [FiDHA V |UFAXSMTO010 22| (9 Y
1T |HAFLA. T. K |UFAXSMT011 28]t (i 99 Y
12 |MUFEEDA SHIFA. M.P |UFAXSMTO12 25 83 Y
13 |NUBLA SHANA . P UFAXSMTO013 20 67 ¥:
14 |RABEEBA K P |UFAXSMT014 25| 83 ¢
15 |RASHA JALEELP |UFAXSMTO15 20| 67 Y
16 |RISHWANA EK UFAXSMT016 20 67 Y
17 |ABOOBACKER NAFIHT T |UFAXSMT017 20 67  §
18 | JAMSHEEDALI.C.P |UFAXSMT018 25| 83 Y
19 |MOHAMMED AMALSHAN T |UFAXSMTO019 20| 67 Y
20 |MUHAMMAD RISHWAN K _|UFAXSMT020 20| 67 Y
21 |MUHAMMED ANSHIF . T UFAXSMT021 24 80 Y
22 |MUHAMMED SHAHID.V |UFAXSMT022 28 93 Y
23JANAYA U P _|UFAXSMTO23 25| 83 Y
24 | ANJIMA SHAJI UFAXSMT024 26 87 Y
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DEPARTMENT OF STATISTICS
25 |ARYA VS |urAxsMTO25 | 27, 90 Y
26 |HANEENA K UFAXSMT026 | 28 93 Y
27 |KRISHNENDHU K |UFAXSMT027 | 25% 83 | Y
28 RIYA. P UFAXSMT028 24 80 Y
| 29 [SWATHIKRISHNA A K |UFAXSMT029 22] 73 Y
30 |SHAMSIYA PARWEEN UFAXSMTO032 23 7 Y
31 IBISLA KT 22 73 Y
31
FOR LAL 100.00
(MAT3BO08) | co1toCcO5
TARGET: 50% d  100.0




A | oor | A Jooo| A Joor [ ¢ £ £ 9TOLWSXVAN %3 YNVMHSIH[ g
A | ool A oor | A [ oo e € . € | sToLwsXv4N d 133V VHSVY[ |
A 1 001 M A OO_.l A 001 ¢ 3 .. % PTOLNSXVY4N d A V8338VY| 4|
A J oot | A Joor| A Joor | € [ ¢ g ETOLAISXV-N 4" VNVHS VIanN| g
A 200998 A oo | A oo | z [ € [ € ZTOLNSXVAN d'W "V4IHS Ya334NIN[ 7}
A | ool A [oor | A | oot | o G ﬁ € TTOLAISXVAN v_.ﬁq._é:T.:l
A_| 00b | A JooL| A Mooﬁ M A F € OTOLINSXV4N AVHaH| g1
A |£99999| A |oOL | A | oot Z € € 600LINSXV4N Nd vald| g
A 001 A 001 A 00} _. € € a € S00LSXVY4N VA33IMNVHLVIIHLVE| g
A oob |k Toorlia | oot c £ | £ LOOLSXV4N YN "V4IHS VINIHLYA[
A 00} A oot | A | ool ¢ € ﬂ € | 900LnsXV4N "LAVNSYN VWIHLY4| ¢
A | oo A oot | A | oo ¢ € | € SOOLIAISXV4N ¥ HLVNNIW VINIHLVA[ o
A i 00} . A 00l A I 001 € A 3 3 VOOLSXV4N AVHAII VINIHLVE|
A LT 0oL | A | ool X 0oL | ¢ € ol € €00LINSXV4N 3D VNNVH VHSIAY[ ¢
2 0oL I "x  |¥cot e e aate| c € l € | zooLwsxv4n LA NINIHS YNSY| 7
~ | ool oot = oot | c € | € | TooLWSXVAN dN'VYNIINV[ |
NA | @Be% | N/A [abe%| N/A [aBe%| ¢ g . g S>uew “xew ]
FE G - 0D §°100 [ 180901703 | 001403 | e e T
SINOOLNO ISUNOD  |yvanayrry| HYNIWNAS | LNIWNOISSY 8
OM VINIH :Jaquiaw A3ndej ayy jo aweN

Al

wes

G202-¥202 ‘W3S ADLNIWINDISSY - INJWNIVLLY OO
SOILSILVLS 40 LNJN1YVd3d

T E— . TS S N P O i T A 8 Sl . <78 N A Bl S i i e | L Y € mm—

UTAPAMIBI|[OITBYPIQUIB AMAM )ISGIAL WO’ [IEWSW)A00PUBMSEIE
9996¥Z-1€6¥0 *Ud ‘8TE6LI Uld (Od) 100pueAy
(Ind1[8)) JO A)ISIIATU() 0) PARILJY P B[EIIY JO JA0D) Aq Paply)
MOOANYM “IONTIDS ¥ SLUV 40 A9ATT0D YVIAIIINY




INIANDISSY NI SHHVIN 40 %S€ IHOIS 1M SIN3ANLS 40 %06 (1 1 LIDAUVL

00°001 00°001 0000} (809SS 1IN)
Efe V1 404
NvanaLly| §OL¥0D [ €0L 10D
0000} 00°001 00°001
3% 3% 1€
A 00l A 00l A j 00l € 3 € 1 vIsid Lo
A 00l A ::|-00l A=212003 ¢ € € CEOLINSXVAN NIIMYVd VAISWVHS| g
A 00l A | oot A | ool ¢ € € 6Z0LINSXVHN ¥ V¥ VNHSIYNIHLYMS| gz
A 00} A [00L | A | OO € £ 3 8ZOLNSXV4N d*VAN| gz
A=l 001 A | ool A | 00l ¢ € € LTOLINSXVHN ¥ NHAONINHSI| 47
A 0L | =k |00k l5A - looL |5 = e € 5 9ZOLINSXVAN ) VNIINVH| oz |
A [ oor [ A Jooo| & Jooo| ¢ £ ¢ STOLWSXVAN SAVAYY| oz
A 00l A 00l A 00l € ¢ € PZOLWSXV4N I'VHS VNITNY| 4z
A | oob | A |oot| A | oo ¢ € € EZOLINSXVAN 4 nvAYNY| gz
X 001l b 001 A 001l e £ € CCOLNISXVEN A'AIHVHS GIWIWVYHNW| 7z
~  lzoo909| A loor | A oorM - € € TZOLASXVAN 1" 4IHSNY GININVHNN| |2
A p\bo@.mo A 001l b 00l Z € € 0COLNSXV4N A NVMHSIH OYWIVHNW| oz
d § ceceeel A 001l A 001l I £ > 6TOLNSXV4N 1L NVHSTVIAY QININVHOW(| g1
A | oo | A [oor| A | ook € € € 8TOLINSXVAN 4> NVa3aHSAVI| g)
X ceeeeel A 001l A 00L I € € LTOLWSXVAN 1 1L HIJVN ¥3X0vE8008v| ;|




0¢
O
09
08
00T

001 0z

001 001
SANOJLNO ISYNOD

001 IOVHINY
00} moz<ozmpp<j
00} dVNINTS
00} 5 LNINDISSV
00} LNIWNIVLLY SHEVIN VI

SOO

SO0 0} 10D
INIJANIVLLY %09 ' 139YV.L

OM VINIH “Jequiaw A)noej ay} jo swep

[0JJU0d AjilenD pue aoualajul [BDIISIIRIS-F0DPY LS 9SIN0) Al Je)sawag

§¢-P2€20Z " IN3S AAO0) LNJWNIVLLY OO - OHLIW INJNSSISSY 103d1a
SOILSILYLS 40 ININLYVY43Ia

S —— N ——— — — N ——— N S S ——" S—— Illlllq'llllllllll

U IPAMITO[[OITE PO UIB MMM :IJISYIA ‘WO [IBWS V) I00PUBASEI®
9996+ T-1€610 ‘Ud ‘87€6L9 Ul “(Od) 100puepy
(302118 Jo A)ISIaATU) 0) PIIBI[YYY 7 B[EIIY] JO *1A01) Aq papIy)
JOOANVAM “HIONIIDS 2 SLAV 40 ADATIOD AVIAAGINY




|0ju0d AYjenD pue adualajul |BolSIeIS-0 PV LS:9sIN0D
G202-920Z ° WS H1dNO4) SASNOdS3Y AJANNS LIX3 3SHN0D

SOILSILVLS 40 LNINW.LHVYd3d

(INFTTHOXD) § UNSTIEOXH § | UNITTEOXD S | ANITTEOXD S | (UNITTEOXD S | ETOLWSXVIN R it -
(pooD A13A) ¢ (poon) A7) ¢ (pooD) £1dA) ¢ (Poon) £19A) + (poon) A19A) + CTOLNISXVAN d'W "V4IHS VA33dNW| 7
(INTTTEOXD) § UNITTEHOXD § | UNITIEIXD § | (UNITTEOXD S | (INITTEOXD) S Lo S8 S B Ao L B
(PooD A137) ¥ (pooD £127) ¥ (Po0D A12A) ¢ | (INATTHOXH § | (INITTIIXD) § OTOLNSXVIN AVHCUE) g}
(INTFTTEIOXD) § (pooD &127) ¢ (UNITIEOXD § | UNFTTEOXD § | (INIFTIEOXH) § GOGLNSAYI0 spalbbrnd L
(INITTIOXA) § (oo A10) ¢ (INFTTEOXD § | (INITTEHOXH ¢ | (INFTTHOXA) § S00LNISXvdn yRaaN VL YIMIRLVA] 79
(INFTTEOXA) § UNFTIEOXD § | (NFTIEOXD S | UNFTIEOXD S | (INFTTEOXD) € £00LNSRVAN AV VIS VWIRLYAL, )
(PooD A10) UNFTTEOXD ¢ | UNFTIEOXD S | (INITT1EOXD s | (INFTTEIXD) S S00LNSXvN AA YNSVN-YNILYA "9
(LNFTTEDXD) § (INFTTIOXD) S (P00D &13A) ¢ | (INFTTAOXD S |  (PooD £1d) ¥ SOOLWISXViN AHLVNNIN VWIHLVE| o
(INFT13OX) § UNFTTEOXA) § | (UNITTEDXA) § (PO0D A10A) (poon &10p) ¢ YOOLNISXV4N A VHAI VINIHLVE |
(LNFTT130X3) § UNFTTEOXA § | UNITEOXD S | (PooD AA) ¢+ | (INITIAOXA) S E00LWSXVdN A VNNVH VHSIAV| ¢
(00D A12A) 1 (uo[[20x3) ¢ (PooD) £124) ¢ (pooD &A) ¢+ | (LNFTTIOXA) § cO0LSRvaN = QNN VNoV| 22
(U] [20x7) § (PooD A12A) t (INFTTEOXD § | UNATTEOXH € | (INITTIOXD) § TOOLNSXv4N dAVNASNY] O
ok 0D €09 209 109 S3IN0ILNO ISUNOD
ars smopydmmase s [ s wopewe
SUOOE AINRLIOND u—.—.««uEEﬂ& —do_ga.:— e wﬂ-n-—w-ﬂwho-uu_u- Uv u-__@a el o mo-_u
i . 351} JO SIWOIINO : g Moy pue ‘£ouaniyyns
dunsadans pue UOHELIBA AIIYM BIEP o JI2Y) d)eNjeAd A
3 e ) Padadyur pue ‘Audmy)o
JO SISNEd SUIAJRUIP! ‘sIssdoad| Jo sadLy yuasdyp 10 e pue suonnqLisip st
duunpeynuew jo Auenb Jy)| 1593 UBIPI pue ¢159) w_... ! Aypqeqoad . N ‘ON
) . : J01E] pue ew NG ‘ssoupaseiqun
daoudur pue Jojiuowr 0) (reYd| SIEAA-TEHSNIY] 159) s s m..ﬂaﬁnozﬁoo.w Jo sadypweaed %S_:...__o:_ ON 934 AN3ANLS 3HL 40 INVN s
- ¢ ‘ S o . .
- r::_u..m .ME X) nta._Eu 0 AmiYM-uuv iy Se gons ‘saanpadoad o_..MEM” Mn” MHM” ‘£109Y) uoryewI)sd
_Eucﬂou Ajren Ethu_ wi u:o.ﬁ 3“__ mh.o““u«.“ Funysay sisaupodiy 0 :.M Mc =58 10 53d29u02
i Tl Ll e e SNOLIRA ZA[RUY E:eE.nME M”_uw___ 2102 puelisIdpu()
Soqtratrogt L 03 IIq¥ NOK AIY . PRy 0} d[qe nok dry
01 I|q¥ NOA day 0) dIqe NoA day

OM YWIH 1equiaw AYndej alj} JO sWeN
Al -Jo)saweg

UT"IPAMIBI[0IIBHPIGUIE MMM ISYIAA ‘WO [IBWSD).100PUBMASEIE
99961 Z-1€6¥0 ‘Ud ‘8TE6LI Uld “(Od) 100pUBAp
(3nd118)) JO AJISISAIU() 0] PIIBIYJV 7 BRI JO *JA0N) Aq PIpIY)
HOOANVAM “ADNAIDS ¥ SLAV A0 ADATIOD UVIAAdINY




cl

I1

Cl

01

.. Popesb jo "ON

0

0 0 0 0 .€. Popelb jo ‘ON

0 0 0 0 0 2. pepeJb jo "ON

O 0 0 0 0 .. Pepelb Jo "ON

0 0 0 0 0 «0. Popesb jJo "ON
(NFTTIOXD § (PooD A13A) ¥ (LNFT13OXHD § (P0o0D A1) t (pooD A1dA) t I VISId L€
(LNFTTIOXD) § (INFTTEOXD) § | UNITIEOXD S | UNFTTEIXD S | (INTTTHIXD) § CEOLWSXV4N NIIMAVd VAISWVHS| g
(Po0D) A19A) ¥ (INFTTIOXD) § | UNFTIEIXD § | (INITTEHOXH) S (poon £12A) 1 6COLNISXVAN A VVNHSRAIHLYMS| g7
(Po0D) A7) ¥ (PooD A19A) (INFTTIOXH) § (pooD K19A) (LNZTTIOXD) § 8COLAISXVHN d"VAN| gz
(PooD) A19A) ¥ (LNITTIOXE) § (pooD A197) (LNITTHOXA) § (pooD A10A) ¢ LZOLAISXVHN ¥ NHONINHSIY LZ
(LNITTIOXD) § (pooD A19A) ¢ (P00D) A12A) ¥ (INTTTHOXD § | UNITTEOXA) § 9COLWISXVAN AVNIINVH| g7
(POOD A1OA) ¢ (INFTTEOXA ¢ | (UNITTEOXD S | UNITIEOXD) S | (INITTEOXE) S SCOLAISXVAN SAVAYY| oz
(LN3T130X3) § (po0D A19A) ¥ (pooD A137) ¢ (pooD) A12A) (LNZTTIOXD) § VZOLSXV4N IVHS VWNITNY) 42
(NTTTIOXA) § UNATTEOXD) ¢ | (NATTEOXH) § (poon A19A) ¢ (PooD A10A) t ECOLAISXV4N d N VAVNY| o>
(pooD A19A) (Po0D) L19A) ¢ (Po0D) A12A) ¥ (LNITTIOXD) § (pooD K197) ¢ CCOLWSXV4N A'QIHVHS GINWVHNW| 72
(LNITTDXD) § UNFTIEOXD) ¢ | UNFTIEIXD S | UNITIEHOXD § | (UNITTHIXD) § TZOLNSXVAN L dIHSNV GIWWVHNW| | >
(POOD AI2A) § (INFTTHOXE) § | (UNATIEDXES | (PooD £19A) ¢ | (INATTADXH) § 0COLISXVAN A NVMHSIH QYAWWVHNWI o7
(pooD A12A) ¥ UNFTTEOXH § | UNATIEDXDS | (P00 &10A) ¢ | (INFTTEIXD) § OFOLNSXVIN + NVHSIVWY Q3IWWVHON| ¢
(Po09 A12A) (INTTIOXH) § (P00 AA) ¢ | UNFTTHOXD § | (UNITTEOX) § STOLAISXVAN d"IMVAIIHSAVI| o}
(INFTTIDXD) § (poon AI9A) ¢ (INFTTEOXD ¢ | (INTFTT1FOXA) S (PooD A19A) LTOLAISXV4N L L HH4VN ¥3ddvaooav| ,,
(NFTTAIXH) § (poon 4127 ¥ UNITTHOXD € | (oD AA) ¢ | (INITTHIXD) § ITOLNSXV4N I IVNVMHSIY| o)
(LNITTIDXH) § (LNITTIOXH) ¢ (00D AXA) ¥ (LNFTTIOXH) § (Po0D A1OA) t STOLAISXV4N d 133V VHSVY| ¢
(INTTT30X3D) § (LNFTTEOXD) § (po0D A19A) ¥ (poop A1A) ¢ [ (LNITTIOX) § VEOLNSXVAN d A Va338vY| 4,




juswueny QO |euld
(9%02) eBeybiopn
(AeAINg JX3 0SIN0YD) Poalu Joa4ipu|
(%08) o5eyBiop
(wexe pue anbauewubissy ‘101 Y1)
jusmuareny Q) vuly 802 y00 €090 2092 102 PORaW JURWISSASSY 0D
suopOu SUOMIOE AAI)IILI0D
A0  BupsaBins  puw uvonuuea Jo[dupsedins puuv uUOHEIEA JO SISNRD
sasned Jupnuapy *sassadoad Jupmpeinuew [Fupgnuap) ‘sassadoad Jupimpeynuvw
8z’ss S 9L€ 3> 6l cl 0 0 0 0 Jjo fypenb oy asoadwy pue Joyjuow o) (e jo Hpenb ayy asoadwy pue so)uow sO0
-d “Yauyd-y) ‘aeq-y) spueyd jonuod enb (ueyo-d “aeyd-y ‘aeq-y) sey
wawapdwy pue udsaq 01 alqe noi aayjjonuod AHjenb Juowadun pue udpaq
9z'sL G 9L'¢ e 61 Al 0 0 0 0 N S2my A\ -uuvpy agy ayj| spoyaw Bupsa | ) Admyyay-uuepy g vy spoyow| 00
dypnaweavd-uou Aunjra] 0) d|qe nok vy [dunsay  Spnoweded-uou  MENnEATY
0.
pue $353) ajdwres a¥av| pue VWYY UosIBa] [S159) apdwes aBiw] pue R | UOSIEd,|
6L°SL S 6L€ e 0z L 0 0 0 0 ~URWAIN] ) su Yons ‘saanpadosd Bupsayf-uswday ayy se yons  saanpadosd €00
spsopodAy snojaea dzijeuy 0) dlqu nok aay [Bunsay  spaiodAy  snojaea  azijeuy
Aenbauy m.:a..:_
jowy-Jowes)) dupsn Aduapiya
owy-Jowea)) Jupsn LUIPLYD J10Y) NENJEAD
. . ue suonnqsip Apqeqoad jo sanawssed Dot ot e I e R S o
9Z'sL S oL'E I€ 61 Zl 0 0 0 0 p nnqEnsip Alqeqoad ) Aiqeqoad  jo  suappwesed ywwpnss ¢0O
)RS 0) SPOYIILE UONUWISI JUIWOW pu
pooyjyy wnuxew £jddy 03 ajqe nok o..<§ Spopaw uopEwWwnsy JudwWoW
pue  pooypey)l  wnuwyxew  fddy
: TUOJEL])5a 1uTod
EDjys S IRe 99 T S Moy Nuppl Loy Moy pue ‘Louapiyns pun
J pue ‘Ouapyns pue ‘Huapy)a .3:35..8_””95 s T it
Ze'9. S Z8¢E 35 ¥4 ol 0 0 0 0 ‘ssaupasejqun Buipnjoug ‘Lioaiy uopwuyss w::._"_“.u_ MM.. ._H“u “M“H_.“.q“.“ 10D
J0 53d2ou0d 210 pumsaapun) 01 3jqe noA aay o ndoucd 2100 op  umdxy
juawivieye | JunoH abeeAy | sasuodsay q v € Z L 0 SUCRSND ABAINS X3 BEING e "ON
02 a6y, | xew 09 | pawbem | (&m0l sBune.s o) UsAJD SIUPPTLS JO ON A TS I DO Rdu%ep 09 09
OX YIWIH 1equiew Aynoej ey} jo eweN
|ouod Apjenp pue adudlejul |eansqEIS-FOObY LS 8SIN0D Al1ejsawes

(S202-$20Z " W3S HLY¥NOL) SISNOJS3YH AIAMNS LIX3 3SYN0D
SOILSILVYLS 40 IN3WLHY43a

UTIPAMITI[OIIBH PIGUIB MMAL 2IJISAIAA CTUOI [IBIS 22 100PUBASEO B
9996V Z-1€6V0 ‘Ud ‘8ZTE6L9 Uuld ‘(Od) 100puBAy
(naI[E) Jo AJISIFAIU[) 0} PIAIBI[LJVY 2 BI[RIII] JO “JA0D) Aq PIpIY)
VOOUANVAA “ADNAIDS 22 SIAV A0 ADOATIOD AVIAAGIANY




B
o\ r

TVAIONTH ALTNDVA
N
G6 ey Sd '10Sd 2 509
oo 001 £06d ¥.20 ® L0d 'sOd 'vOd ‘L0Od |
- ‘ mo&

G6 9Z'SL 001 £0Sd 8.20Sd '10Sd | ge0 4 04 ‘20 L0d | YOO

S3A Gl 6 6L'SL 001 €0Sd 3 20Sd '10Sd |4 o .m%mﬁ..._mo 1504509
S6 9Z'SL 001 €0Sd 8 20Sd '10Sd | L0d 2 50d ‘€0d ‘Llod | Z0D

6 26°9L 001 €0Sd 8 20Sd ‘L0Sd |60d ® ¥Od '€0d '10d | 109D

o) [ (@)z0 + ® 80 [C) B
0
juswiuieny JoBae] juswuieny Juswssassy 10811} JUBWISSasSSY SOSd jo buiddepy SQd Jo buiddepy SO
lIe18AQ 100110

Aaains pus 8s1n09-(%,0z) Juswssasse Joalipu| :g
uoneuiwex3 ‘Juawubissy ‘s}sa]-(%08) Juswissasse }0a.i1q Y

Juswueny 0o (1)

OM VIIH Jaquisw Aynoey ayj Jo sweN

|0Ju0d Ajijlen) pue aouaJajul [BONSHBIS-Y0DPY LS:8SIN0Y) Al J9)sawag

¥202-€202 ° W3S daO0!) ONIddYIN OSd-0d-0D
ONIFIINIONIT TIAID 40 ININLHEVYL3A

UI.IPMIGI[[0IIBPIqUIE MMM :)ISQIAA “THOI [IEWSD).100PDUTE MSEIT
9996¥T-1€6¥0 Ud ‘87€6L9 Uld ‘(Od) 100puepy
(30211 JO ANISIIATU() 03 PIIBI[YFY 2 B[RIIY] JO *JAOS) Aq pIpIy)
HOOANVM “IONIIOS ¥ SLIAV 40 A9ATT0D AVIAAGINY




