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Cell line name BIHi267-B MB01, BIHi269-B MB 

Gender Male, Female 

Passage No. P16, P16 

Name operator Sebastian Diecke, Gabi Born 

Date of testing  22.07.2020, 14.07.2020 

 
Specifications: 
iPSCs where karyotyped using the ISCAN machine and the Illumina platform OMNI-EXPRESS-8v1.6 Chip 
(Marker coverage 958,497 spanning whole human genome). The analysis was performed by using Karyostudio 
1.3 software based on the information of GRCh36/hg18 dataset.   
 
The analysis software stringency settings used to identify aberrant regions are listed below. Reportable copy 
number changes are gains and losses greater than 0,4 Mb and regions of LOH (loss of heterozygosity) above 3 
Mb (in accordance with WiCell criteria (service provider pluripotent stem cell banking and characterization).   
 

In Known Regions 
Type of 
CNV 

Size 
Threshold 

Markers 
Threshold 

CNV Confidence 
Threshold 

Inside Gain 100000 7 50 

Inside Loss 75000 7 50 

Inside CNLOH 3000000 20 50 

Outside Gain 200000 7 50 

Outside Loss 150000 7 50 

Outside CNLOH 8000000 20 50 

 
This method can detect the following aberrations: 

 Genomic gains and losses   
o Copy number variants (CNVs)  
o Duplications/deletions 
o Unbalanced translocations 
o Aneuploidies  

  Copy neutral aberrations Loss of heterozygosity (LOH) / Absence of heterozygosity (AOH)  
  >20% mosaicism (for example: cultures where >1 of 5 cells is trisomy 12)  

Limitations: 
Other aberrations like the once listed below can´t be detected using this array.  

o Balanced translocations  
 Robertsonian  

o Balanced insertions  
o Inversions 
o <20% culture mosaicism (for example: cultures where 1 of 5 cells is trisomy 12 
o Chromosomal position of genomic gains 



 

Technology Platform Pluripotent Stem Cells  
Single Nucleotide Polymorphism (SNP)- Karyotype  

 

Page 2 of 3 

 

Virtual Karyotype:  
Gain (Area marked in green), Loss (Area marked in red), Loss of heterozygosity (Area marked in gray)  
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Results: 
Estimate of the physical copy number of a detected region: 

• 0 indicates a homozygous deletion (loss of both copies) 

• 1 indicates a hemizygous deletion (loss of one copy) 

• 2 indicates a copy-neutral loss of heterozygosity (e.g., Uniparental disomy (UPD or autozygosity) 

• 3 indicates a duplication (gain of one copy)  

• 4 indicates a copy number of 4 or above 

 

Sample ID Chr Start Stop Length Value 

BIHi267-B  22 16114244 17456773 1342529 3 

BIHi269-B  11 85220773 85787824 567051 3 

BIHi267-B  12 37986081 38432009 445928 1 

 
Interpretations: 
 

 The cell lines BIHi267-B MB01 and BIHi269-B MB has a deletion of the entire x-chromosome. 

 There was 1 additional reportable copy number change within the tested clone. 
o Refer to the data section and the excel table “table of affected genes” and see above 

 Besides the information listed in the cytogenetic report about known diseases linked to the reported 
aberrations the UCSC Genome Browser (https://genome.ucsc.edu) and Decipher 
(https://decipher.sanger.ac.uk/search) may provide additional information on the detected regions. 

 
 
 
 
 
 
Responsible person / date: Sebastian Diecke/ 02/09/2022 
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Attachments: 
Cytogenetics Report 
Table of affected genes 
Karyogram only  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Single+nucleotide+polymorphism+arrays%3A+a+decade+of+biological%2C+computational+and+technological+advances
https://www.ncbi.nlm.nih.gov/pubmed/?term=Single+nucleotide+polymorphism+arrays%3A+a+decade+of+biological%2C+computational+and+technological+advances
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Virtual Karyotype:  
Gain (Area marked in green), Loss (Area marked in red), Loss of heterozygosity (Area marked in gray)  
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/Ŝƭƭ ƭƛƴŜ ƴŀƳŜ .LIƛнссπ! a.Σ ŦŜƳŀƭŜ  

tŀǎǎŀƎŜ bƻΦ мс 

bŀƳŜ ƻǇŜǊŀǘƻǊ {Ŝōŀǎǘƛŀƴ 5ƛŜŎƪŜΣ /ƭŀǳŘƛŀ {ŎƘŀŀǊ 

5ŀǘŜ ƻŦ ǘŜǎǘƛƴƎ  ннΦлтΦнлнл 

 
{ǇŜŎƛŦƛŎŀǘƛƻƴǎΥ 
ƛt{/ǎ ǿƘŜǊŜ ƪŀǊȅƻǘȅǇŜŘ ǳǎƛƴƎ ǘƘŜ L{/!b ƳŀŎƘƛƴŜ ŀƴŘ ǘƘŜ LƭƭǳƳƛƴŀ ǇƭŀǘŦƻǊƳ habLπ9·tw9{{πуǾмΦс /ƘƛǇ 
όaŀǊƪŜǊ ŎƻǾŜǊŀƎŜ фруΣпфтǎǇŀƴƴƛƴƎ ǿƘƻƭŜ ƘǳƳŀƴ ƎŜƴƻƳŜύΦ ¢ƘŜ ŀƴŀƭȅǎƛǎ ǿŀǎ ǇŜǊŦƻǊƳŜŘ ōȅ ǳǎƛƴƎ YŀǊȅƻǎǘǳŘƛƻ 
мΦо ǎƻŦǘǿŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ Dw/ƘосκƘƎму ŘŀǘŀǎŜǘΦ   
 
¢ƘŜ ŀƴŀƭȅǎƛǎ ǎƻŦǘǿŀǊŜ ǎǘǊƛƴƎŜƴŎȅ ǎŜǘǘƛƴƎǎ ǳǎŜŘ ǘƻ ƛŘŜƴǘƛŦȅ ŀōŜǊǊŀƴǘ ǊŜƎƛƻƴǎ ŀǊŜ ƭƛǎǘŜŘ ōŜƭƻǿΦ wŜǇƻǊǘŀōƭŜ ŎƻǇȅ 
ƴǳƳōŜǊ ŎƘŀƴƎŜǎ ŀǊŜ Ǝŀƛƴǎ ŀƴŘ ƭƻǎǎŜǎ ƎǊŜŀǘŜǊ ǘƘŀƴ лΣп aō ŀƴŘ ǊŜƎƛƻƴǎ ƻŦ [hI όƭƻǎǎ ƻŦ ƘŜǘŜǊƻȊȅƎƻǎƛǘȅύ ŀōƻǾŜ о 
aō όƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ²ƛ/Ŝƭƭ ŎǊƛǘŜǊƛŀ όǎŜǊǾƛŎŜ ǇǊƻǾƛŘŜǊ ǇƭǳǊƛǇƻǘŜƴǘ ǎǘŜƳ ŎŜƭƭ ōŀƴƪƛƴƎ ŀƴŘ ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴύΦ   
 

Lƴ Yƴƻǿƴ wŜƎƛƻƴǎ 
¢ȅǇŜ ƻŦ 
/b± 

{ƛȊŜ 
¢ƘǊŜǎƘƻƭŘ 

aŀǊƪŜǊǎ 
¢ƘǊŜǎƘƻƭŘ 

/b± /ƻƴŦƛŘŜƴŎŜ 
¢ƘǊŜǎƘƻƭŘ 

LƴǎƛŘŜ Dŀƛƴ мллллл мр млл 
LƴǎƛŘŜ [ƻǎǎ трллл мр млл 
LƴǎƛŘŜ /b[hI олллллл ол млл 
hǳǘǎƛŘŜ Dŀƛƴ нллллл мр млл 
hǳǘǎƛŘŜ [ƻǎǎ мрлллл мр млл 
hǳǘǎƛŘŜ /b[hI улллллл ол млл 
 
¢Ƙƛǎ ƳŜǘƘƻŘ Ŏŀƴ ŘŜǘŜŎǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀōŜǊǊŀǘƛƻƴǎΥ 

DŜƴƻƳƛŎ Ǝŀƛƴǎ ŀƴŘ ƭƻǎǎŜǎ   
o /ƻǇȅ ƴǳƳōŜǊ ǾŀǊƛŀƴǘǎ ό/b±ǎύ  
o 5ǳǇƭƛŎŀǘƛƻƴǎκŘŜƭŜǘƛƻƴǎ 
o ¦ƴōŀƭŀƴŎŜŘ ǘǊŀƴǎƭƻŎŀǘƛƻƴǎ 
o !ƴŜǳǇƭƻƛŘƛŜǎ  

 /ƻǇȅ ƴŜǳǘǊŀƭ ŀōŜǊǊŀǘƛƻƴǎ [ƻǎǎ ƻŦ ƘŜǘŜǊƻȊȅƎƻǎƛǘȅ ό[hIύ κ !ōǎŜƴŎŜ ƻŦ ƘŜǘŜǊƻȊȅƎƻǎƛǘȅ ό!hIύ  
 Ҕнл҈ ƳƻǎŀƛŎƛǎƳ όŦƻǊ ŜȄŀƳǇƭŜΥ ŎǳƭǘǳǊŜǎ ǿƘŜǊŜ Ҕм ƻŦ р ŎŜƭƭǎ ƛǎ ǘǊƛǎƻƳȅ мнύ  

[ƛƳƛǘŀǘƛƻƴǎΥ 
hǘƘŜǊ ŀōŜǊǊŀǘƛƻƴǎ ƭƛƪŜ ǘƘŜ ƻƴŎŜ ƭƛǎǘŜŘ ōŜƭƻǿ ŎŀƴȰǘ ōŜ ŘŜǘŜŎǘŜŘ ǳǎƛƴƎ ǘƘƛǎ ŀǊǊŀȅΦ  

o .ŀƭŀƴŎŜŘ ǘǊŀƴǎƭƻŎŀǘƛƻƴǎ  
wƻōŜǊǘǎƻƴƛŀƴ  

o .ŀƭŀƴŎŜŘ ƛƴǎŜǊǘƛƻƴǎ  
o LƴǾŜǊǎƛƻƴǎ 
o ғнл҈ ŎǳƭǘǳǊŜ ƳƻǎŀƛŎƛǎƳ όŦƻǊ ŜȄŀƳǇƭŜΥ ŎǳƭǘǳǊŜǎ ǿƘŜǊŜ м ƻŦ р ŎŜƭƭǎ ƛǎ ǘǊƛǎƻƳȅ мн 
o /ƘǊƻƳƻǎƻƳŀƭ Ǉƻǎƛǘƛƻƴ ƻŦ ƎŜƴƻƳƛŎ Ǝŀƛƴǎ 
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±ƛǊǘǳŀƭ YŀǊȅƻǘȅǇŜΥ  
Dŀƛƴ ό!ǊŜŀ ƳŀǊƪŜŘ ƛƴ ƎǊŜŜƴύΣ [ƻǎǎ ό!ǊŜŀ ƳŀǊƪŜŘ ƛƴ ǊŜŘύΣ [ƻǎǎ ƻŦ ƘŜǘŜǊƻȊȅƎƻǎƛǘȅ ό!ǊŜŀ ƳŀǊƪŜŘ ƛƴ ƎǊŀȅύ  
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LƴǘŜǊǇǊŜǘŀǘƛƻƴǎΥ 
 

¢ƘŜ ŎŜƭƭ ƭƛƴŜ .LIƛнссπ! Ƙŀǎ ŀ ƴƻǊƳŀƭ ƪŀǊȅƻǘȅǇŜ ǎƘƻǿƛƴƎ ƴƻ ƭŀǊƎŜǊ ŀǊŜŀǎ ƻŦ ŘŜƭŜǘƛƻƴǎ ƻǊ ƛƴǎŜǊǘƛƻƴǎ 
όŀōƻǾŜ н a.ύΦ 
 
.ŜǎƛŘŜǎ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƭƛǎǘŜŘ ƛƴ ǘƘŜ ŎȅǘƻƎŜƴŜǘƛŎ ǊŜǇƻǊǘ ŀōƻǳǘ ƪƴƻǿƴ ŘƛǎŜŀǎŜǎ ƭƛƴƪŜŘ ǘƻ ǘƘŜ ǊŜǇƻǊǘŜŘ 
ŀōŜǊǊŀǘƛƻƴǎ ǘƘŜ ¦/{/ DŜƴƻƳŜ .ǊƻǿǎŜǊ όƘǘǘǇǎΥκκƎŜƴƻƳŜΦǳŎǎŎΦŜŘǳύ ŀƴŘ 5ŜŎƛǇƘŜǊ 
όƘǘǘǇǎΥκκŘŜŎƛǇƘŜǊΦǎŀƴƎŜǊΦŀŎΦǳƪκǎŜŀǊŎƘύ Ƴŀȅ ǇǊƻǾƛŘŜ ŀŘŘƛǘƛƻƴŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘŜ ŘŜǘŜŎǘŜŘ ǊŜƎƛƻƴǎΦ 

 
 
 
 
 
wŜǎǇƻƴǎƛōƭŜ ǇŜǊǎƻƴ κ ŘŀǘŜΥ {Ŝōŀǎǘƛŀƴ 5ƛŜŎƪŜκ мтκлфκнлнл 
 
 
 
wŜŦŜǊŜƴŎŜǎΥ 
мΦ [ŀCǊŀƳōƻƛǎŜΣ ¢Φ όм Wǳƭȅ нллфύΦ Ϧ{ƛƴƎƭŜ ƴǳŎƭŜƻǘƛŘŜ ǇƻƭȅƳƻǊǇƘƛǎƳ ŀǊǊŀȅǎΥ ŀ ŘŜŎŀŘŜ ƻŦ ōƛƻƭƻƎƛŎŀƭΣ 
ŎƻƳǇǳǘŀǘƛƻƴŀƭ ŀƴŘ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ŀŘǾŀƴŎŜǎϦΦ bǳŎƭŜƛŎ !ŎƛŘǎ wŜǎŜŀǊŎƘΦ от όмоύΥ пмумпмфоΦ  
 
нΦ !ǊǎƘŀƳΣ aΦ {ΦΣ .ŀǊŎƘΣ aΦ WΦΣ ϧ [ŀǿŎŜΣ IΦ WΦ ό9ŘǎΦύ όнлмтύΦ ¢ƘŜ !D¢ /ȅǘƻƎŜƴŜǘƛŎǎ [ŀōƻǊŀǘƻǊȅ aŀƴǳŀƭ όпǘƘ 
9ŘΦύΦ IƻōƻƪŜƴΣ bWΥ WƻƘƴ ²ƛƭŜȅ ϧ {ƻƴǎΣ LƴŎΦ 
 
оΦ IŀǊŀƪǎƛƴƎƘ wwΣ !ōȅȊƻǾ !Σ ¦Ǌōŀƴ !9Φ /ƻƳǇǊŜƘŜƴǎƛǾŜ ǇŜǊŦƻǊƳŀƴŎŜ ŎƻƳǇŀǊƛǎƻƴ ƻŦ ƘƛƎƘπǊŜǎƻƭǳǘƛƻƴ ŀǊǊŀȅ 
ǇƭŀǘŦƻǊƳǎ ŦƻǊ ƎŜƴƻƳŜπǿƛŘŜ /ƻǇȅ bǳƳōŜǊ ±ŀǊƛŀǘƛƻƴ ό/b±ύ ŀƴŀƭȅǎƛǎ ƛƴ ƘǳƳŀƴǎΦ .a/ DŜƴƻƳƛŎǎΦ нлмт !ǇǊ 
нпΤмуόмύΥонмΦ ŘƻƛΥ млΦммусκǎмнуспπлмтπосруπȄΦ 
 
пΦ ²ƛŎŜƭƭΥ ƘǘǘǇǎΥκκǿǿǿΦǿƛŎŜƭƭΦƻǊƎκƘƻƳŜκŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴκŎȅǘƻƎŜƴŜǘƛŎǎκǎƴǇπƳƛŎǊƻŀǊǊŀȅκǎƛƴƎƭŜπƴǳŎƭŜƻǘƛŘŜπ
ǇƻƭȅƳƻǊǇƘƛǎƳπǎƴǇπƳƛǊŎǊƻŀǊǊŀȅπΦŎƳǎȄ
 
 
 
!ǘǘŀŎƘƳŜƴǘǎΥ 
/ȅǘƻƎŜƴŜǘƛŎǎ wŜǇƻǊǘ 
¢ŀōƭŜ ƻŦ ŀŦŦŜŎǘŜŘ ƎŜƴŜǎ 
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/Ŝƭƭ ƭƛƴŜ ƴŀƳŜ .LIƛнстπ. a.Σ aŀƭŜ 

tŀǎǎŀƎŜ bƻΦ мс 

bŀƳŜ ƻǇŜǊŀǘƻǊ {Ŝōŀǎǘƛŀƴ 5ƛŜŎƪŜΣ /ƭŀǳŘƛŀ {ŎƘŀŀǊ 

5ŀǘŜ ƻŦ ǘŜǎǘƛƴƎ  ннΦлтΦнлнл 

 
{ǇŜŎƛŦƛŎŀǘƛƻƴǎΥ 
ƛt{/ǎ ǿƘŜǊŜ ƪŀǊȅƻǘȅǇŜŘ ǳǎƛƴƎ ǘƘŜ L{/!b ƳŀŎƘƛƴŜ ŀƴŘ ǘƘŜ LƭƭǳƳƛƴŀ ǇƭŀǘŦƻǊƳ habLπ9·tw9{{πуǾмΦс /ƘƛǇ 
όaŀǊƪŜǊ ŎƻǾŜǊŀƎŜ фруΣпфтǎǇŀƴƴƛƴƎ ǿƘƻƭŜ ƘǳƳŀƴ ƎŜƴƻƳŜύΦ ¢ƘŜ ŀƴŀƭȅǎƛǎ ǿŀǎ ǇŜǊŦƻǊƳŜŘ ōȅ ǳǎƛƴƎ YŀǊȅƻǎǘǳŘƛƻ 
мΦо ǎƻŦǘǿŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ Dw/ƘосκƘƎму ŘŀǘŀǎŜǘΦ   
 
¢ƘŜ ŀƴŀƭȅǎƛǎ ǎƻŦǘǿŀǊŜ ǎǘǊƛƴƎŜƴŎȅ ǎŜǘǘƛƴƎǎ ǳǎŜŘ ǘƻ ƛŘŜƴǘƛŦȅ ŀōŜǊǊŀƴǘ ǊŜƎƛƻƴǎ ŀǊŜ ƭƛǎǘŜŘ ōŜƭƻǿΦ wŜǇƻǊǘŀōƭŜ ŎƻǇȅ 
ƴǳƳōŜǊ ŎƘŀƴƎŜǎ ŀǊŜ Ǝŀƛƴǎ ŀƴŘ ƭƻǎǎŜǎ ƎǊŜŀǘŜǊ ǘƘŀƴ лΣп aō ŀƴŘ ǊŜƎƛƻƴǎ ƻŦ [hI όƭƻǎǎ ƻŦ ƘŜǘŜǊƻȊȅƎƻǎƛǘȅύ ŀōƻǾŜ о 
aō όƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ²ƛ/Ŝƭƭ ŎǊƛǘŜǊƛŀ όǎŜǊǾƛŎŜ ǇǊƻǾƛŘŜǊ ǇƭǳǊƛǇƻǘŜƴǘ ǎǘŜƳ ŎŜƭƭ ōŀƴƪƛƴƎ ŀƴŘ ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴύΦ   
 

Lƴ Yƴƻǿƴ wŜƎƛƻƴǎ 
¢ȅǇŜ ƻŦ 
/b± 

{ƛȊŜ 
¢ƘǊŜǎƘƻƭŘ 

aŀǊƪŜǊǎ 
¢ƘǊŜǎƘƻƭŘ 

/b± /ƻƴŦƛŘŜƴŎŜ 
¢ƘǊŜǎƘƻƭŘ 

LƴǎƛŘŜ Dŀƛƴ мллллл мр млл 
LƴǎƛŘŜ [ƻǎǎ трллл мр млл 
LƴǎƛŘŜ /b[hI олллллл ол млл 
hǳǘǎƛŘŜ Dŀƛƴ нллллл мр млл 
hǳǘǎƛŘŜ [ƻǎǎ мрлллл мр млл 
hǳǘǎƛŘŜ /b[hI улллллл ол млл 
 
¢Ƙƛǎ ƳŜǘƘƻŘ Ŏŀƴ ŘŜǘŜŎǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀōŜǊǊŀǘƛƻƴǎΥ 

DŜƴƻƳƛŎ Ǝŀƛƴǎ ŀƴŘ ƭƻǎǎŜǎ   
o /ƻǇȅ ƴǳƳōŜǊ ǾŀǊƛŀƴǘǎ ό/b±ǎύ  
o 5ǳǇƭƛŎŀǘƛƻƴǎκŘŜƭŜǘƛƻƴǎ 
o ¦ƴōŀƭŀƴŎŜŘ ǘǊŀƴǎƭƻŎŀǘƛƻƴǎ 
o !ƴŜǳǇƭƻƛŘƛŜǎ  

 /ƻǇȅ ƴŜǳǘǊŀƭ ŀōŜǊǊŀǘƛƻƴǎ [ƻǎǎ ƻŦ ƘŜǘŜǊƻȊȅƎƻǎƛǘȅ ό[hIύ κ !ōǎŜƴŎŜ ƻŦ ƘŜǘŜǊƻȊȅƎƻǎƛǘȅ ό!hIύ  
 Ҕнл҈ ƳƻǎŀƛŎƛǎƳ όŦƻǊ ŜȄŀƳǇƭŜΥ ŎǳƭǘǳǊŜǎ ǿƘŜǊŜ Ҕм ƻŦ р ŎŜƭƭǎ ƛǎ ǘǊƛǎƻƳȅ мнύ  

[ƛƳƛǘŀǘƛƻƴǎΥ 
hǘƘŜǊ ŀōŜǊǊŀǘƛƻƴǎ ƭƛƪŜ ǘƘŜ ƻƴŎŜ ƭƛǎǘŜŘ ōŜƭƻǿ ŎŀƴȰǘ ōŜ ŘŜǘŜŎǘŜŘ ǳǎƛƴƎ ǘƘƛǎ ŀǊǊŀȅΦ  

o .ŀƭŀƴŎŜŘ ǘǊŀƴǎƭƻŎŀǘƛƻƴǎ  
wƻōŜǊǘǎƻƴƛŀƴ  

o .ŀƭŀƴŎŜŘ ƛƴǎŜǊǘƛƻƴǎ  
o LƴǾŜǊǎƛƻƴǎ 
o ғнл҈ ŎǳƭǘǳǊŜ ƳƻǎŀƛŎƛǎƳ όŦƻǊ ŜȄŀƳǇƭŜΥ ŎǳƭǘǳǊŜǎ ǿƘŜǊŜ м ƻŦ р ŎŜƭƭǎ ƛǎ ǘǊƛǎƻƳȅ мн 
o /ƘǊƻƳƻǎƻƳŀƭ Ǉƻǎƛǘƛƻƴ ƻŦ ƎŜƴƻƳƛŎ Ǝŀƛƴǎ 



 

{ǘŜƳ /Ŝƭƭ /ƻǊŜ CŀŎƛƭƛǘȅ  
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±ƛǊǘǳŀƭ YŀǊȅƻǘȅǇŜΥ  
Dŀƛƴ ό!ǊŜŀ ƳŀǊƪŜŘ ƛƴ ƎǊŜŜƴύΣ [ƻǎǎ ό!ǊŜŀ ƳŀǊƪŜŘ ƛƴ ǊŜŘύΣ [ƻǎǎ ƻŦ ƘŜǘŜǊƻȊȅƎƻǎƛǘȅ ό!ǊŜŀ ƳŀǊƪŜŘ ƛƴ ƎǊŀȅύ  
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LƴǘŜǊǇǊŜǘŀǘƛƻƴǎΥ 
 

¢ƘŜ ŎŜƭƭ ƭƛƴŜ .LIƛнстπ. Ƙŀǎ ŀ ƴƻǊƳŀƭ ƪŀǊȅƻǘȅǇŜ ǎƘƻǿƛƴƎ ƴƻ ƭŀǊƎŜǊ ŀǊŜŀǎ ƻŦ ŘŜƭŜǘƛƻƴǎ ƻǊ ƛƴǎŜǊǘƛƻƴǎ 
όŀōƻǾŜ н a.ύΦ 
! лΣппс aō Ǝŀƛƴ ǊŜƎƛƻƴ ǿŀǎ ƻōǎŜǊǾŜŘ ƻƴ ŎƘǊƻƳƻǎƻƳŜ мнΦ 
! мΣопн aō Ǝŀƛƴ ǊŜƎƛƻƴ ǿŀǎ ƻōǎŜǊǾŜŘ ƻƴ ŎƘǊƻƳƻǎƻƳŜ ннΦ ¢ƘŜ ǊŜƎƛƻƴ ƛǎ ŎƻƳǇŀǊŀōƭŜ ǿƛǘƘ ǘƘŜ мΣоом 
aō Ǝŀƛƴ ǊŜƎƛƻƴ ŀǘ .LIƛнстπ!Φ 
 
.ŜǎƛŘŜǎ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƭƛǎǘŜŘ ƛƴ ǘƘŜ ŎȅǘƻƎŜƴŜǘƛŎ ǊŜǇƻǊǘ ŀōƻǳǘ ƪƴƻǿƴ ŘƛǎŜŀǎŜǎ ƭƛƴƪŜŘ ǘƻ ǘƘŜ ǊŜǇƻǊǘŜŘ 
ŀōŜǊǊŀǘƛƻƴǎ ǘƘŜ ¦/{/ DŜƴƻƳŜ .ǊƻǿǎŜǊ όƘǘǘǇǎΥκκƎŜƴƻƳŜΦǳŎǎŎΦŜŘǳύ ŀƴŘ 5ŜŎƛǇƘŜǊ 
όƘǘǘǇǎΥκκŘŜŎƛǇƘŜǊΦǎŀƴƎŜǊΦŀŎΦǳƪκǎŜŀǊŎƘύ Ƴŀȅ ǇǊƻǾƛŘŜ ŀŘŘƛǘƛƻƴŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘŜ ŘŜǘŜŎǘŜŘ ǊŜƎƛƻƴǎΦ 

 
 
 
 
 
wŜǎǇƻƴǎƛōƭŜ ǇŜǊǎƻƴ κ ŘŀǘŜΥ {Ŝōŀǎǘƛŀƴ 5ƛŜŎƪŜκ мтκлфκнлнл 
 
 
 
wŜŦŜǊŜƴŎŜǎΥ 
мΦ [ŀCǊŀƳōƻƛǎŜΣ ¢Φ όм Wǳƭȅ нллфύΦ Ϧ{ƛƴƎƭŜ ƴǳŎƭŜƻǘƛŘŜ ǇƻƭȅƳƻǊǇƘƛǎƳ ŀǊǊŀȅǎΥ ŀ ŘŜŎŀŘŜ ƻŦ ōƛƻƭƻƎƛŎŀƭΣ 
ŎƻƳǇǳǘŀǘƛƻƴŀƭ ŀƴŘ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ŀŘǾŀƴŎŜǎϦΦ bǳŎƭŜƛŎ !ŎƛŘǎ wŜǎŜŀǊŎƘΦ от όмоύΥ пмумпмфоΦ  
 
нΦ !ǊǎƘŀƳΣ aΦ {ΦΣ .ŀǊŎƘΣ aΦ WΦΣ ϧ [ŀǿŎŜΣ IΦ WΦ ό9ŘǎΦύ όнлмтύΦ ¢ƘŜ !D¢ /ȅǘƻƎŜƴŜǘƛŎǎ [ŀōƻǊŀǘƻǊȅ aŀƴǳŀƭ όпǘƘ 
9ŘΦύΦ IƻōƻƪŜƴΣ bWΥ WƻƘƴ ²ƛƭŜȅ ϧ {ƻƴǎΣ LƴŎΦ 
 
оΦ IŀǊŀƪǎƛƴƎƘ wwΣ !ōȅȊƻǾ !Σ ¦Ǌōŀƴ !9Φ /ƻƳǇǊŜƘŜƴǎƛǾŜ ǇŜǊŦƻǊƳŀƴŎŜ ŎƻƳǇŀǊƛǎƻƴ ƻŦ ƘƛƎƘπǊŜǎƻƭǳǘƛƻƴ ŀǊǊŀȅ 
ǇƭŀǘŦƻǊƳǎ ŦƻǊ ƎŜƴƻƳŜπǿƛŘŜ /ƻǇȅ bǳƳōŜǊ ±ŀǊƛŀǘƛƻƴ ό/b±ύ ŀƴŀƭȅǎƛǎ ƛƴ ƘǳƳŀƴǎΦ .a/ DŜƴƻƳƛŎǎΦ нлмт !ǇǊ 
нпΤмуόмύΥонмΦ ŘƻƛΥ млΦммусκǎмнуспπлмтπосруπȄΦ 
 
пΦ ²ƛŎŜƭƭΥ ƘǘǘǇǎΥκκǿǿǿΦǿƛŎŜƭƭΦƻǊƎκƘƻƳŜκŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴκŎȅǘƻƎŜƴŜǘƛŎǎκǎƴǇπƳƛŎǊƻŀǊǊŀȅκǎƛƴƎƭŜπƴǳŎƭŜƻǘƛŘŜπ
ǇƻƭȅƳƻǊǇƘƛǎƳπǎƴǇπƳƛǊŎǊƻŀǊǊŀȅπΦŎƳǎȄ
 
 
 
!ǘǘŀŎƘƳŜƴǘǎΥ 
/ȅǘƻƎŜƴŜǘƛŎǎ wŜǇƻǊǘ 
¢ŀōƭŜ ƻŦ ŀŦŦŜŎǘŜŘ ƎŜƴŜǎ 



 

{ǘŜƳ /Ŝƭƭ /ƻǊŜ CŀŎƛƭƛǘȅ  
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/Ŝƭƭ ƭƛƴŜ ƴŀƳŜ .LIƛнсфπ.ψa.Σ ƛt{/Σ ŦŜƳŀƭŜ 

tŀǎǎŀƎŜ bƻΦ мс 

bŀƳŜ ƻǇŜǊŀǘƻǊ {Ŝōŀǎǘƛŀƴ 5ƛŜŎƪŜΣ /ƭŀǳŘƛŀ {ŎƘŀŀǊ 

5ŀǘŜ ƻŦ ǘŜǎǘƛƴƎ  мпΦлтΦнлнл 

 
{ǇŜŎƛŦƛŎŀǘƛƻƴǎΥ 
ƛt{/ǎ ǿƘŜǊŜ ƪŀǊȅƻǘȅǇŜŘ ǳǎƛƴƎ ǘƘŜ L{/!b ƳŀŎƘƛƴŜ ŀƴŘ ǘƘŜ LƭƭǳƳƛƴŀ ǇƭŀǘŦƻǊƳ habLπ9·tw9{{πуǾмΦс /ƘƛǇ 
όaŀǊƪŜǊ ŎƻǾŜǊŀƎŜ фруΣпфтǎǇŀƴƴƛƴƎ ǿƘƻƭŜ ƘǳƳŀƴ ƎŜƴƻƳŜύΦ ¢ƘŜ ŀƴŀƭȅǎƛǎ ǿŀǎ ǇŜǊŦƻǊƳŜŘ ōȅ ǳǎƛƴƎ YŀǊȅƻǎǘǳŘƛƻ 
мΦо ǎƻŦǘǿŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ Dw/ƘосκƘƎму ŘŀǘŀǎŜǘΦ   
 
¢ƘŜ ŀƴŀƭȅǎƛǎ ǎƻŦǘǿŀǊŜ ǎǘǊƛƴƎŜƴŎȅ ǎŜǘǘƛƴƎǎ ǳǎŜŘ ǘƻ ƛŘŜƴǘƛŦȅ ŀōŜǊǊŀƴǘ ǊŜƎƛƻƴǎ ŀǊŜ ƭƛǎǘŜŘ ōŜƭƻǿΦ wŜǇƻǊǘŀōƭŜ ŎƻǇȅ 
ƴǳƳōŜǊ ŎƘŀƴƎŜǎ ŀǊŜ Ǝŀƛƴǎ ŀƴŘ ƭƻǎǎŜǎ ƎǊŜŀǘŜǊ ǘƘŀƴ лΣп aō ŀƴŘ ǊŜƎƛƻƴǎ ƻŦ [hI όƭƻǎǎ ƻŦ ƘŜǘŜǊƻȊȅƎƻǎƛǘȅύ ŀōƻǾŜ о 
aō όƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ²ƛ/Ŝƭƭ ŎǊƛǘŜǊƛŀ όǎŜǊǾƛŎŜ ǇǊƻǾƛŘŜǊ ǇƭǳǊƛǇƻǘŜƴǘ ǎǘŜƳ ŎŜƭƭ ōŀƴƪƛƴƎ ŀƴŘ ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴύΦ   
 

Lƴ Yƴƻǿƴ wŜƎƛƻƴǎ 
¢ȅǇŜ ƻŦ 
/b± 

{ƛȊŜ 
¢ƘǊŜǎƘƻƭŘ 

aŀǊƪŜǊǎ 
¢ƘǊŜǎƘƻƭŘ 

/b± /ƻƴŦƛŘŜƴŎŜ 
¢ƘǊŜǎƘƻƭŘ 

LƴǎƛŘŜ Dŀƛƴ мллллл мр млл 
LƴǎƛŘŜ [ƻǎǎ трллл мр млл 
LƴǎƛŘŜ /b[hI олллллл ол млл 
hǳǘǎƛŘŜ Dŀƛƴ нллллл мр млл 
hǳǘǎƛŘŜ [ƻǎǎ мрлллл мр млл 
hǳǘǎƛŘŜ /b[hI улллллл ол млл 
 
¢Ƙƛǎ ƳŜǘƘƻŘ Ŏŀƴ ŘŜǘŜŎǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀōŜǊǊŀǘƛƻƴǎΥ 

DŜƴƻƳƛŎ Ǝŀƛƴǎ ŀƴŘ ƭƻǎǎŜǎ   
o /ƻǇȅ ƴǳƳōŜǊ ǾŀǊƛŀƴǘǎ ό/b±ǎύ  
o 5ǳǇƭƛŎŀǘƛƻƴǎκŘŜƭŜǘƛƻƴǎ 
o ¦ƴōŀƭŀƴŎŜŘ ǘǊŀƴǎƭƻŎŀǘƛƻƴǎ 
o !ƴŜǳǇƭƻƛŘƛŜǎ  

/ƻǇȅ ƴŜǳǘǊŀƭ ŀōŜǊǊŀǘƛƻƴǎ [ƻǎǎ ƻŦ ƘŜǘŜǊƻȊȅƎƻǎƛǘȅ ό[hIύ κ !ōǎŜƴŎŜ ƻŦ ƘŜǘŜǊƻȊȅƎƻǎƛǘȅ ό!hIύ  
 Ҕнл҈ ƳƻǎŀƛŎƛǎƳ όŦƻǊ ŜȄŀƳǇƭŜΥ ŎǳƭǘǳǊŜǎ ǿƘŜǊŜ Ҕм ƻŦ р ŎŜƭƭǎ ƛǎ ǘǊƛǎƻƳȅ мнύ  

[ƛƳƛǘŀǘƛƻƴǎΥ 
hǘƘŜǊ ŀōŜǊǊŀǘƛƻƴǎ ƭƛƪŜ ǘƘŜ ƻƴŎŜ ƭƛǎǘŜŘ ōŜƭƻǿ ŎŀƴȰǘ ōŜ ŘŜǘŜŎǘŜŘ ǳǎƛƴƎ ǘƘƛǎ ŀǊǊŀȅΦ  

o .ŀƭŀƴŎŜŘ ǘǊŀƴǎƭƻŎŀǘƛƻƴǎ  
wƻōŜǊǘǎƻƴƛŀƴ  

o .ŀƭŀƴŎŜŘ ƛƴǎŜǊǘƛƻƴǎ  
o LƴǾŜǊǎƛƻƴǎ 
o ғнл҈ ŎǳƭǘǳǊŜ ƳƻǎŀƛŎƛǎƳ όŦƻǊ ŜȄŀƳǇƭŜΥ ŎǳƭǘǳǊŜǎ ǿƘŜǊŜ м ƻŦ р ŎŜƭƭǎ ƛǎ ǘǊƛǎƻƳȅ мн 
o /ƘǊƻƳƻǎƻƳŀƭ Ǉƻǎƛǘƛƻƴ ƻŦ ƎŜƴƻƳƛŎ Ǝŀƛƴǎ 



 

{ǘŜƳ /Ŝƭƭ /ƻǊŜ CŀŎƛƭƛǘȅ  
{ƛƴƎƭŜ bǳŎƭŜƻǘƛŘŜ tƻƭȅƳƻǊǇƘƛǎƳ ό{btύπ YŀǊȅƻǘȅǇŜ  
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±ƛǊǘǳŀƭ YŀǊȅƻǘȅǇŜΥ  
Dŀƛƴ ό!ǊŜŀ ƳŀǊƪŜŘ ƛƴ ƎǊŜŜƴύΣ [ƻǎǎ ό!ǊŜŀ ƳŀǊƪŜŘ ƛƴ ǊŜŘύΣ [ƻǎǎ ƻŦ ƘŜǘŜǊƻȊȅƎƻǎƛǘȅ ό!ǊŜŀ ƳŀǊƪŜŘ ƛƴ ƎǊŀȅύ  
 
 
 

 
 
 
 
 
 



 

{ǘŜƳ /Ŝƭƭ /ƻǊŜ CŀŎƛƭƛǘȅ  
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LƴǘŜǊǇǊŜǘŀǘƛƻƴǎΥ 
 

¢ƘŜ ŎŜƭƭ ƭƛƴŜ .LIƛнсфπ. Ƙŀǎ ŀ ƴƻǊƳŀƭ ƪŀǊȅƻǘȅǇŜ ǎƘƻǿƛƴƎ ƴƻ ƭŀǊƎŜǊ ŀǊŜŀǎ ƻŦ ŘŜƭŜǘƛƻƴǎ ƻǊ ƛƴǎŜǊǘƛƻƴǎ 
όŀōƻǾŜ н a.ύΦ 
 
! лΣрст aō Ǝŀƛƴ ǊŜƎƛƻƴ ǿŀǎ ƻōǎŜǊǾŜŘ ƻƴ ŎƘǊƻƳƻǎƻƳŜ ммΦ 
 
.ŜǎƛŘŜǎ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƭƛǎǘŜŘ ƛƴ ǘƘŜ ŎȅǘƻƎŜƴŜǘƛŎ ǊŜǇƻǊǘ ŀōƻǳǘ ƪƴƻǿƴ ŘƛǎŜŀǎŜǎ ƭƛƴƪŜŘ ǘƻ ǘƘŜ ǊŜǇƻǊǘŜŘ 
ŀōŜǊǊŀǘƛƻƴǎ ǘƘŜ ¦/{/ DŜƴƻƳŜ .ǊƻǿǎŜǊ όƘǘǘǇǎΥκκƎŜƴƻƳŜΦǳŎǎŎΦŜŘǳύ ŀƴŘ 5ŜŎƛǇƘŜǊ 
όƘǘǘǇǎΥκκŘŜŎƛǇƘŜǊΦǎŀƴƎŜǊΦŀŎΦǳƪκǎŜŀǊŎƘύ Ƴŀȅ ǇǊƻǾƛŘŜ ŀŘŘƛǘƛƻƴŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘŜ ŘŜǘŜŎǘŜŘ ǊŜƎƛƻƴǎΦ 

 
 
 
 
 
wŜǎǇƻƴǎƛōƭŜ ǇŜǊǎƻƴ κ ŘŀǘŜΥ {Ŝōŀǎǘƛŀƴ 5ƛŜŎƪŜκ мтκлфκнлнл 
 
 
 
wŜŦŜǊŜƴŎŜǎΥ 
мΦ [ŀCǊŀƳōƻƛǎŜΣ ¢Φ όм Wǳƭȅ нллфύΦ Ϧ{ƛƴƎƭŜ ƴǳŎƭŜƻǘƛŘŜ ǇƻƭȅƳƻǊǇƘƛǎƳ ŀǊǊŀȅǎΥ ŀ ŘŜŎŀŘŜ ƻŦ ōƛƻƭƻƎƛŎŀƭΣ 
ŎƻƳǇǳǘŀǘƛƻƴŀƭ ŀƴŘ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ŀŘǾŀƴŎŜǎϦΦ bǳŎƭŜƛŎ !ŎƛŘǎ wŜǎŜŀǊŎƘΦ от όмоύΥ пмумпмфоΦ  
 
нΦ !ǊǎƘŀƳΣ aΦ {ΦΣ .ŀǊŎƘΣ aΦ WΦΣ ϧ [ŀǿŎŜΣ IΦ WΦ ό9ŘǎΦύ όнлмтύΦ ¢ƘŜ !D¢ /ȅǘƻƎŜƴŜǘƛŎǎ [ŀōƻǊŀǘƻǊȅ aŀƴǳŀƭ όпǘƘ 
9ŘΦύΦ IƻōƻƪŜƴΣ bWΥ WƻƘƴ ²ƛƭŜȅ ϧ {ƻƴǎΣ LƴŎΦ 
 
оΦ IŀǊŀƪǎƛƴƎƘ wwΣ !ōȅȊƻǾ !Σ ¦Ǌōŀƴ !9Φ /ƻƳǇǊŜƘŜƴǎƛǾŜ ǇŜǊŦƻǊƳŀƴŎŜ ŎƻƳǇŀǊƛǎƻƴ ƻŦ ƘƛƎƘπǊŜǎƻƭǳǘƛƻƴ ŀǊǊŀȅ 
ǇƭŀǘŦƻǊƳǎ ŦƻǊ ƎŜƴƻƳŜπǿƛŘŜ /ƻǇȅ bǳƳōŜǊ ±ŀǊƛŀǘƛƻƴ ό/b±ύ ŀƴŀƭȅǎƛǎ ƛƴ ƘǳƳŀƴǎΦ .a/ DŜƴƻƳƛŎǎΦ нлмт !ǇǊ 
нпΤмуόмύΥонмΦ ŘƻƛΥ млΦммусκǎмнуспπлмтπосруπȄΦ 
 
пΦ ²ƛŎŜƭƭΥ ƘǘǘǇǎΥκκǿǿǿΦǿƛŎŜƭƭΦƻǊƎκƘƻƳŜκŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴκŎȅǘƻƎŜƴŜǘƛŎǎκǎƴǇπƳƛŎǊƻŀǊǊŀȅκǎƛƴƎƭŜπƴǳŎƭŜƻǘƛŘŜπ
ǇƻƭȅƳƻǊǇƘƛǎƳπǎƴǇπƳƛǊŎǊƻŀǊǊŀȅπΦŎƳǎȄ
 
 
 
!ǘǘŀŎƘƳŜƴǘǎΥ 
/ȅǘƻƎŜƴŜǘƛŎǎ wŜǇƻǊǘ 
¢ŀōƭŜ ƻŦ ŀŦŦŜŎǘŜŘ ƎŜƴŜǎ 
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/Ŝƭƭ ƭƛƴŜ ƴŀƳŜ .LIƛнтсπ! 

tŀǎǎŀƎŜ bƻΦ tму 

bŀƳŜ ƻǇŜǊŀǘƻǊ {Ŝōŀǎǘƛŀƴ 5ƛŜŎƪŜΣ Dŀōƛ .ƻǊƴ 

5ŀǘŜ ƻŦ ǘŜǎǘƛƴƎ  нтΦлрΦнлнм 

 
{ǇŜŎƛŦƛŎŀǘƛƻƴǎΥ 
ƛt{/ǎ ǿƘŜǊŜ ƪŀǊȅƻǘȅǇŜŘ ǳǎƛƴƎ ǘƘŜ L{/!b ƳŀŎƘƛƴŜ ŀƴŘ ǘƘŜ LƭƭǳƳƛƴŀ ǇƭŀǘŦƻǊƳ habLπ9·tw9{{πуǾмΦс /ƘƛǇ 
όaŀǊƪŜǊ ŎƻǾŜǊŀƎŜ фруΣпфтǎǇŀƴƴƛƴƎ ǿƘƻƭŜ ƘǳƳŀƴ ƎŜƴƻƳŜύΦ ¢ƘŜ ŀƴŀƭȅǎƛǎ ǿŀǎ ǇŜǊŦƻǊƳŜŘ ōȅ ǳǎƛƴƎ YŀǊȅƻǎǘǳŘƛƻ 
мΦо ǎƻŦǘǿŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ Dw/ƘосκƘƎму ŘŀǘŀǎŜǘΦ   
 
¢ƘŜ ŀƴŀƭȅǎƛǎ ǎƻŦǘǿŀǊŜ ǎǘǊƛƴƎŜƴŎȅ ǎŜǘǘƛƴƎǎ ǳǎŜŘ ǘƻ ƛŘŜƴǘƛŦȅ ŀōŜǊǊŀƴǘ ǊŜƎƛƻƴǎ ŀǊŜ ƭƛǎǘŜŘ ōŜƭƻǿΦ wŜǇƻǊǘŀōƭŜ ŎƻǇȅ 
ƴǳƳōŜǊ ŎƘŀƴƎŜǎ ŀǊŜ Ǝŀƛƴǎ ŀƴŘ ƭƻǎǎŜǎ ƎǊŜŀǘŜǊ ǘƘŀƴ лΣп aō ŀƴŘ ǊŜƎƛƻƴǎ ƻŦ [hI όƭƻǎǎ ƻŦ ƘŜǘŜǊƻȊȅƎƻǎƛǘȅύ ŀōƻǾŜ о 
aō όƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ²ƛ/Ŝƭƭ ŎǊƛǘŜǊƛŀ όǎŜǊǾƛŎŜ ǇǊƻǾƛŘŜǊ ǇƭǳǊƛǇƻǘŜƴǘ ǎǘŜƳ ŎŜƭƭ ōŀƴƪƛƴƎ ŀƴŘ ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴύΦ   
 

Lƴ Yƴƻǿƴ wŜƎƛƻƴǎ 
¢ȅǇŜ ƻŦ 
/b± 

{ƛȊŜ 
¢ƘǊŜǎƘƻƭŘ 

aŀǊƪŜǊǎ 
¢ƘǊŜǎƘƻƭŘ 

/b± /ƻƴŦƛŘŜƴŎŜ 
¢ƘǊŜǎƘƻƭŘ 

LƴǎƛŘŜ Dŀƛƴ мллллл мр млл 
LƴǎƛŘŜ [ƻǎǎ трллл мр млл 
LƴǎƛŘŜ /b[hI олллллл ол млл 
hǳǘǎƛŘŜ Dŀƛƴ нллллл мр млл 
hǳǘǎƛŘŜ [ƻǎǎ мрлллл мр млл 
hǳǘǎƛŘŜ /b[hI улллллл ол млл 
 
¢Ƙƛǎ ƳŜǘƘƻŘ Ŏŀƴ ŘŜǘŜŎǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀōŜǊǊŀǘƛƻƴǎΥ 

DŜƴƻƳƛŎ Ǝŀƛƴǎ ŀƴŘ ƭƻǎǎŜǎ   
o /ƻǇȅ ƴǳƳōŜǊ ǾŀǊƛŀƴǘǎ ό/b±ǎύ  
o 5ǳǇƭƛŎŀǘƛƻƴǎκŘŜƭŜǘƛƻƴǎ 
o ¦ƴōŀƭŀƴŎŜŘ ǘǊŀƴǎƭƻŎŀǘƛƻƴǎ 
o !ƴŜǳǇƭƻƛŘƛŜǎ  

 /ƻǇȅ ƴŜǳǘǊŀƭ ŀōŜǊǊŀǘƛƻƴǎ [ƻǎǎ ƻŦ ƘŜǘŜǊƻȊȅƎƻǎƛǘȅ ό[hIύ κ !ōǎŜƴŎŜ ƻŦ ƘŜǘŜǊƻȊȅƎƻǎƛǘȅ ό!hIύ  
 Ҕнл҈ ƳƻǎŀƛŎƛǎƳ όŦƻǊ ŜȄŀƳǇƭŜΥ ŎǳƭǘǳǊŜǎ ǿƘŜǊŜ Ҕм ƻŦ р ŎŜƭƭǎ ƛǎ ǘǊƛǎƻƳȅ мнύ  

[ƛƳƛǘŀǘƛƻƴǎΥ 
hǘƘŜǊ ŀōŜǊǊŀǘƛƻƴǎ ƭƛƪŜ ǘƘŜ ƻƴŎŜ ƭƛǎǘŜŘ ōŜƭƻǿ ŎŀƴȰǘ ōŜ ŘŜǘŜŎǘŜŘ ǳǎƛƴƎ ǘƘƛǎ ŀǊǊŀȅΦ  

o .ŀƭŀƴŎŜŘ ǘǊŀƴǎƭƻŎŀǘƛƻƴǎ  
wƻōŜǊǘǎƻƴƛŀƴ  

o .ŀƭŀƴŎŜŘ ƛƴǎŜǊǘƛƻƴǎ  
o LƴǾŜǊǎƛƻƴǎ 
o ғнл҈ ŎǳƭǘǳǊŜ ƳƻǎŀƛŎƛǎƳ όŦƻǊ ŜȄŀƳǇƭŜΥ ŎǳƭǘǳǊŜǎ ǿƘŜǊŜ м ƻŦ р ŎŜƭƭǎ ƛǎ ǘǊƛǎƻƳȅ мн 
o /ƘǊƻƳƻǎƻƳŀƭ Ǉƻǎƛǘƛƻƴ ƻŦ ƎŜƴƻƳƛŎ Ǝŀƛƴǎ 
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±ƛǊǘǳŀƭ YŀǊȅƻǘȅǇŜΥ  
Dŀƛƴ ό!ǊŜŀ ƳŀǊƪŜŘ ƛƴ ƎǊŜŜƴύΣ [ƻǎǎ ό!ǊŜŀ ƳŀǊƪŜŘ ƛƴ ǊŜŘύΣ [ƻǎǎ ƻŦ ƘŜǘŜǊƻȊȅƎƻǎƛǘȅ ό!ǊŜŀ ƳŀǊƪŜŘ ƛƴ ƎǊŀȅύ  
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wŜǎǳƭǘǎΥ 

{ŀƳǇƭŜ L5 /ƘǊ {ǘŀǊǘ {ǘƻǇ [ŜƴƎǘƘ 
.LIƛнтсπ! · ууосррро фнмумфлт оумсорп 
.LIƛнтсπ! · нтллмрт орплрнт уплотл 
.LIƛнтсπ! п нлтнтпсп нмнппмтр рмстмм 
C.нн CƛōǊƻǎ о трпромлл трсосппф муоопф 
.LIƛнтсπ! н пфлсффсф пфмптлнт ттлру 
C.нн CƛōǊƻǎ н пфлсффсф пфмптлнт ттлру 
.LIƛнтсπ! с туфтрлфл тфлмфтрп ппссп 
C.нн CƛōǊƻǎ с туфтрлфл тфлмфтрп ппссп 
C.нн CƛōǊƻǎ р моффомслт моффомтпл моо 
.LIƛнтсπ! р моффомслт моффомссм рп 

 
LƴǘŜǊǇǊŜǘŀǘƛƻƴǎΥ 
 

¢ƘŜ ŎŜƭƭ ƭƛƴŜ .LIƛнтсπ! Ƙŀǎ о ǊŜǇƻǊǘŀōƭŜ ŎƻǇȅ ƴǳƳōŜǊ ŎƘŀƴƎŜ ǿƘƛŎƘ ŀǊŜ ƴƻǘ ǇǊŜǎŜƴǘ ƛƴ ǘƘŜ ǇŀǊŜƴǘŀƭ 
ŎŜƭƭ ƭƛƴŜ όC.ннύΦ 
o 5ŜǘŜŎǘŜŘ ŀōŜǊǊŀǘƛƻƴǎ 

оΣу a. ·π/ƘǊƻƳƻǎƻƳŜ 
лΣу a. ·π/ƘǊƻƳƻǎƻƳŜ 
лΣр aō /ƘǊƻƳƻǎƻƳŜ п 

o  ŀƴŘ ǎŜŜ ŀōƻǾŜ 
.ŜǎƛŘŜǎ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƭƛǎǘŜŘ ƛƴ ǘƘŜ ŎȅǘƻƎŜƴŜǘƛŎ ǊŜǇƻǊǘ ŀōƻǳǘ ƪƴƻǿƴ ŘƛǎŜŀǎŜǎ ƭƛƴƪŜŘ ǘƻ ǘƘŜ ǊŜǇƻǊǘŜŘ 
ŀōŜǊǊŀǘƛƻƴǎ ǘƘŜ ¦/{/ DŜƴƻƳŜ .ǊƻǿǎŜǊ όƘǘǘǇǎΥκκƎŜƴƻƳŜΦǳŎǎŎΦŜŘǳύ ŀƴŘ 5ŜŎƛǇƘŜǊ 
όƘǘǘǇǎΥκκŘŜŎƛǇƘŜǊΦǎŀƴƎŜǊΦŀŎΦǳƪκǎŜŀǊŎƘύ Ƴŀȅ ǇǊƻǾƛŘŜ ŀŘŘƛǘƛƻƴŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘŜ ŘŜǘŜŎǘŜŘ ǊŜƎƛƻƴǎΦ 

 
 
 
 
 
 
wŜǎǇƻƴǎƛōƭŜ ǇŜǊǎƻƴ κ ŘŀǘŜΥ {Ŝōŀǎǘƛŀƴ 5ƛŜŎƪŜκ нтκлрκнлнм 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




























