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Share Data Format

ID random data (26 chars/128 bits)
MIs[1[2[N[aMIE[A[X[X[X[X] eeeeeeees xIx[x[x[cle[4]3IR][3[3]7]glk]VIT]Z]
N—v N—v /
recovery share checksum (13 chars)
threshold index
(k)
Bech32 to Binary Conversion
A: 11101 K: 10110 T: 01011 2: 01010
C: 11000 L: 11111 U: 11100 3: 10001
D: 01101 M: 11011 V: 01100 4: 10101
E: 11001 N: 10011 W: 01110 5: 10100
F: 01001 P: 00001 X: 00110 6: 11010
G: 01000 Q: 00000 Y: 00100 7: 11110
H: 10111 R: 00011 z: 00010 8: 00111
J: 10010 S: 10000 0: 01111 9: 00101
Binary to Bech32 Conversion
00000: Q 01000: G 10000: S 11000: C
00001: P 01001: F 10001: 3 11001: E
00010: Z 01010: 2 10010: J 11010: 6
00011: R 01011: T 10011: N 11011: M
00100: Y 01100: V 10100: 5 11100: U
00101: 9 01101: D 10101: 4 11101: A
00110: X 01110: W 10110: K 11110: 7
00111: 8 01111: 0 10111: H 11111: L
Symbols
X Aleph o Alpha g Beta r Gamma
A Delta e Epsilon n Eta e Theta
A Lambda p Mu = Xi n Pi
o Rho % Sigma @ Phi v Psi
Q Omega @ At # Hash % Percent
¢ Cent ¥ Yen € Euro n Scarab
o Earth + Dagger + Double-dagger § Section
1 Paragraph ¢ Diamond v Heart
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Part I: High-IL.evel Introduction

ryptography is the art of hiding information. In particular, Shamir Secret Sharing Scheme
(SSSS) is used to hide secrets in a distributed way. codex32 describes a way for users, assisted by
4| paper computers in the form of slide charts and circular slide rules (i.e., volvelles), to perform
WA checksums and SSSS on Bitcoin secrets. If you are ready to begin using this process, jump to
page 7 to follow the cheatsheet. For a more in-depth primer, continue reading the high-level
introduction below.

[.1. Shamir Secret Sharing Scheme

he Shamir Secret Sharing Scheme (SSSS) splits a secret s into n shares, any k of which can be
ll| used to reconstruct the original secret. Shares can be kept in separate places. The shares can later
be used to reconstruct the original secret. It is important to emphasize that SSSS is a mechanism
for storing backups, not a mechanism for enforcing a signing policy, as is done with multisig.

Multisig
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Shamir Secret Sharing Scheme

With SSSS, n is typically five or more, depending on your desire for redundancy, while k is two or three,
reflecting your fear of individual shares being compromised. There is an inherent trade-off between the
availability of a secret and its risk of theft. If you make many copies of your seed words, one of them may fall
into the wrong hands. However, if you make too few, they could become lost, destroyed, or misplaced. The
consequence in either case is a complete and total loss of funds. By using shares rather than complete copies of
our seed, we can make this tradeoff in a more flexible way.

Shamir Secret Sharing Scheme was first proposed in the 1970s, and has historically required the use of
computers to generate secrets and shares. Instead, this codex outlines a novel method of secret sharing that can
be done entirely on paper.



[.2. codex32

¥ T sing volvelles this codex illustrates a method for Shamir Secret Sharing Bitcoin secrets. This
‘1"'5“}" ® document also defines an error-correcting code and complete scheme for generating,

\ 0 checksumming, splitting, and reconstructing secret data.
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The functlon of this codex is to provide a paper-based means to:

* Securely generate random data from potentially biased dice rolls or coin flips to create shares.

* Split a secret into up to 31 shares, of which some number of them are needed to reconstruct the secret.
* Recombine your shares into your original secret.

* Compute and verify powerful checksums as part of each share.

This scheme does not support passphrases or key hardening, so security rests solely on the strength of your
randomness. Because of this, it is extremely important to generate truly random numbers. This document
provides a dice de-biasing worksheet to generate random values from dice rolls by hand. If you prefer the added
security of passphrase-based key hardening, you should instead use SLIP39. SLIP39 is a non-paper-based
Shamir Secret Sharing Scheme for Bitcoin secrets. Which does, however, require the use of electronic
computers.

[.3. Computers and Trust

t is impossible to sign a Bitcoin transaction without giving an electronic computer access to secret
key data, which puts the user in an unfortunate position. If misused or badly generated, private
key data can be used to steal all of your coins. To make matters worse, there is no way to know
how exactly an electronic computer is interacting with your keys.

General-purpose computers are so complex and exposed to an adversarial environment (i.e., in the form of
Internet connections, arbitrary programs, and human beings). The standard advice is to never expose your key
material to such machines. Instead, you should provide your keys only to hardware wallets, which interact with
general-purpose computers narrowly, through an interface that does not expose your secret key data. But this
introduces additional questions: how can the hardware wallet be sure that it’s communicating with the correct
user, and under correct circumstances? Ultimately, there is no hardware wallet that a wizard can fully trust.

Even hardware wallets are opaque and imperfect:
* If tasked with generating random data, it may do so insecurely.
« It may have bugs that cause key leakage, either now or as a consequence of some future software update.

* Key material stored in physical form can be extracted by an attacker with physical access, even if the
wallet has "deleted" it.

* It may expose secret data through side channels, such as the electromagnetic waves emitted by processor
activity, or by the varying power draw from a USB hub.

These risks have varying degrees of plausibility, but for a Bitcoin secret, which may exceed any one person’s
lifetime, even "trivial" risks add up to become very serious.



The good news is that unlike electronic computers, paper cannot remember or leak secrets! When handled
correctly and disposed of securely, and this can be done without special skills, equipment, or magic.

Some limitations of SSSS include:

» SSSS requires that the complete secret be reconstructed in a single place before it can be used. If the shares
created were initially distributed among different individuals in a group, the party that brings together the

shares to recreate the secret has the opportunity to spend funds, even if their single-party authority was not
intended.

» SSSS requires the generation of additional random data beyond the original secret, which must be
generated securely.

* If any share is corrupted, the reconstructed secret will be wrong, and it’s impossible to determine which
share was responsible, or how many.

We have addressed the latter issue through the clever use of error-correcting codes, inspired by SLIP39.
However, not much can be done about the fact that SSSS involves a single point of failure at the time that the

secret key material is used. This is why this scheme is only to be used for backups, and not for enforcing a
signing policy.

[.4. Checksumming and Error Correction

& hen you copy or transfer keys, and especially when you are conducting hand computations, it is
M| possible that errors may arise. A checksum is a technique used to determine the authenticity of
received data, to detect whether there was an error in transmission, storage, or copying. Errors
might also crop up during long-term storage (e.g., if a paper backup suffers water damage, or a
cryptosteels’ tiles are damaged making some of the letters illegible).
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This scheme does not support BIP39 mnemonic codes, which is currently the most popular way of storing
private key backups. Users should note that the BIP39 checksum is less than one word long, and may fail to
detect even a single incorrect word. Its primary effects are to cause your key data to be an awkward length, and
to prevent you from verifying your data’s integrity by hand.

In contrast, the SLIP39 Shamir Secret Sharing Scheme can detect up to three errors and correct up to one error
100% of the time. Additionally, it will fail to detect other random errors with extremely low probability.
However, the SLIP39 checksum is also quite difficult to compute or verify by hand.



In the Codex32 book, we introduce the codex32 checksum, which can detect up to eight errors and correct up to
four. codex32 has an even higher probability than SLIP39 of successfully detecting random errors. And most
importantly, codex32 checksums can be computed and verified entirely by hand.

I.5. Seeds and Seed Words

IP32 is a protocol for deriving an effectively unlimited number of addresses from a single master

4| seed, which may be between 128 and 512 bits long. Many users interact with BIP32 master seeds
5| indirectly, (e.g., by storing a set of 12 or 24 BIP39 seed words). Unfortunately, these seed

words correspond to a 512-bit secret, while codex32 works best with 128-bit secrets. It is

recommended that users of codex32 generate a fresh 128-bit seed, using the instructions in

this book, and sweep their coins to addresses derived from the new seed.

1.6. Bech32 and Alternative Alphabets

odex32 inherits its name from the Bech3?2 alphabet. In order to store 128-bit secrets, we re-use the
Bech32 alphabet, which consists of the 10 Arabic numerals and 22 of the 26 letters of the Latin
alphabet. The excluded letters are B, which may be confused with 8; O, which may be confused
with 0; and I and 1, which may be confused with many things, such as each other.

Parts of the codex32 process use an alternate alphabet, consisting mostly of Greek letters. This alphabet is used
for intermediate computations, but never for data storage, and nothing represented in it is ever secret data. A
table of pronunciation is provided on the Reference page at the beginning of this document.

The remainder of this document provides detailed mechanical instructions. If you are interested in learning the
mathematical theory behind this all, users are encouraged to check out the mathematical companion or contact
Pearlwort at pearlwort@secretcodex32.com.



Part II: codex32 Components

II.1. Share Data

or a 128-bit secret seed, each share is 48 characters long. Shares begin with the three-character
prefix MS1. This is followed by a six-character header. The next 26 characters are the data
portion. The final 13 characters are the checksum.

ID random data (26 chars/128 bits)
M1 ]2 INIAMIE A X IXIXX] e xIxIxIxIcle]4[3IR][3]3]7]T]K]V]T]Z]
recovery share checksum (13 chars)
threshold index

(k)

The header consists of:

* The threshold, which is the value k, a digit between two and nine inclusive, although the main document
only supports k values two and three. When secret splitting is not used, a zero digit is placed here instead.

e The identifier, which is four bech32 characters.

* The share index, which is any bech32 character except for S. The S index is the secret index. The data
portion of the secret index contains the secret seed.

Shares of one secret all have the same threshold and identifiers. If you have multiple secrets, you should use
distinct identifiers for each to avoid mixing up shares of different secrets with each other. The identifiers are not
considered secret themselves.

If the user merely wants to checksum their secret and not use secret splitting, they should use the same format,
but with the digit O for the threshold value and S for the share index.

II 2. Paper Computers & Volvelles

and computation for the procedures in this document can be performed either by using the
volvelle wheels or principal tables (at the front of this document) to look up values. Although the
volvelle wheels take time to cut out and assemble, they are generally easier to use than the tables,
|| when available.




There are three volvelles in this codex. Each serves a different fuction, and has slightly different usage
instructions.

1. Addition. To add two characters, turn the addition wheel to one of them and look through the window
corresponding to the other. It does not matter which character is which; addition is symmetric.

2. Translation & Fusion. A common task in the scheme is to "translate" share data by a given recovery
symbol. To do so, turn the translation/fusion wheel so that the window on the fusion side is showing the correct
symbol. Then, turn the wheel over; the translation side will act like a decoder ring, mapping characters to
characters.

Sometimes you will need to translate a share by multiple symbols at once. To accomplish this, turn the fusion
wheel to the first symbol. Find the next symbol on the inner wheel; whatever symbol that it’s pointing to, turn
the fusion wheel to that symbol. Repeat for all of the symbols that you need to combine. The fusion wheel will
wind up at the final product. You can now turn the wheel over to translate by this symbol. As with addition, the
order in which you take your original symbols does not matter.

3. Recovery. When recovering a secret, you will need to look up "recovery symbols" that will be used. To do
this with the recovery wheel, turn the wheel to the share you want to translate. Mark down the symbols pointed
to by the other shares indices and fuse these together.

Important: Unlike the other wheels, the recovery wheel can easily be used in the wrong order. Be careful!



Part II1: Process Instructions / Cheatsheet

1. Volvelle Assembly
You will need: a craft knife, scissors, card stock, brass fasteners, and the volvelle printouts from Module 0.

1. Cut out each disc with scissors. Then, cut out the windows on the top discs with the craft knife.

2. Cut out the small center circle in each bottom disc. Cut a slit along one of the small lines of the cross in
each top disc.

3. Attach the discs with a brass fastener through the center holes.

2. Create New Seed (Initial k£ Shares)
You will need: the addition volvelle, dice de-biasing worksheet, checksum worksheet, pencil, eraser, and your
secret seed. For each of your initial k£ shares, you should:

1. Generate random data by rolling dice, following the instructions on the dice de-biasing worksheet.
2. Follow the instructions on the checksum worksheet to affix a checksum.

3. Create New Seed (Additional/Derived Shares)
You will need: the addition volvelle, fusion/translation wheel, translation worksheet, and pencil.

1. Translate the initial shares using the symbols in the derived shares section.
2. Add the translated initial shares to get the new derived share.

4. Recover Secret
You will need: the recovery wheel, and everything used for derived share creation (see above). To recover your
secret, you must have k shares available.

1. Look up their recovery symbols with the recovery wheel.

2. Fuse all of the symbols for each share with the fusion wheel to get a symbol for each share.
3. Translate the share by that symbol.

4. Add all of the translated shares to get your secret.

5. Verify Shares
You will need: the addition volvelle, checksum worksheet, pencil, eraser, and the share to validate.

1. Copy the share data into the bold boxes of the checksum worksheet.
2. Follow the instructions to complete the worksheet, checking that the final result is SECRETSHARE32.

6. Correct Shares
You will need: the addition volvelle, checksum worksheet, pencil, eraser, and the share to validate.

1. Follow the instructions above to verify your share.

2. If the result is not SECRETSHARE32, enter the result into the online tool. This data does not contain any
information about your share data, only about the errors.

3. Add the given values to the given characters in your share, according to the online instructions.

X. Deriving Addresses and Spending Coins
It is an open question as to how to derive addresses or spend coins using paper computers. Please contact
Pearlwort at pearlwort@secretcodex32. comif you believe you have insight into this.



III.1 Generate a New Secret

We generate new secrets indirectly by generating our n shares, which will imply the final secret. The process for
generating a new secret seed is as follows:

1. Choose a threshold &k and total number of shares n that suits your needs. The threshold k should be two or
three, and n must be 31 or less. For k > 3 see Module 2, but this is not recommended.

2. Choose a four-character identifier for your new secret seed. The identifier can be anything (e.g., a name or
nym), as long as it only uses the Bech32 character set. The identifier itself is not secret. However, the
identifier should be unique for each secret seed.

3. Follow Section III.1.A to generate the first k shares.
4. Follow Section III.1.B to generate the remaining (n - k).

5.Copy and distribute your n shares into safe and secure locations. Additionally, remember that you will
need to recover at least k of these shares to recover your secret seed. Also remember that anyone else who
recovers k of these shares can also recover your secret seed and control your coins.

6. Securely dispose of all worksheets that you used in the generation procedure. If these worksheets are not
securely disposed of, they could be used to recover your secret seed.

7. (Optional) Load your shares into your codex32-compliant wallet or use the Recover Secret procedure in
Section II1.2 to compute addresses or access your coins.

III.1.A Create First Share

You will need: 2k copies of the checksum worksheet and the dice de-biasing worksheet.

1.Fill out the header portion of the k& checksum worksheets with your chosen threshold k and chosen
identifier.

2.Place a unique share index on each worksheet starting with share A on the first worksheet, C on the second
worksheet, and so on through k characters from the Bech32 characters. Recall that the B and I are not valid
characters.

3. Using the dice de-biasing worksheet, generate 26 random characters and write them in the bold squares of
the checksum worksheet.

4. Once all of the random data is generated, use the rest of the checksum worksheet to generate a checksum
for each share.

5. Critical Step: Verify your checksum by copying each of the 48 characters of the share into a fresh
checksum worksheet. Follow the checksum verification instructions to verify each checksum. If any
checksum fails to verify, make more copies of the checksum worksheet and redo the checksum generation
and checksum verification steps. Failure to verify each checksum may lead to irrecoverable loss of the
secret seed and funds.

Special rules for k = 1. If you are not splitting your secret, use a 0 digit in the threshold place, and use the S
character in the share index place. Follow the same instructions for generating the data portion and the
checksum.

Special rules for pre-existing secrets. If you have a pre-existing seed, include this as an initial share, using S for
its share index. When deriving additional shares, use the alternate table in Module 2 rather than the table in the
following section. This process is not recommended, but may be useful in some scenarios such as re-sharing an
existing secret.



III.1.B Create Derived Shares

You will need: (n - k) checksum worksheets, and the translation worksheet for your value of k.

The remaining (n - k) shares are derived from the first k shares, using the translation worksheet. For each
derived share, use the following process to derive it:

1. Make a copy of the translation worksheet for the value of k that you are using and label the shares with the
share indices from the shares that you have already generated (e.g., A, C, and D, if k = 3).

2.Label the final share index with the new share index that you want to derive. This can be any bech32
character, but most likely you will just want to use the next available character.

3.In the derivation table (below) for your value of &, find the column corresponding to the new share index.
Copy the symbols from that that column into the translation worksheet, next to the share index for each
row. There is an illustration on Page 18 if this is unclear.

k=2DEFGHJKLMNPQRSTUVWXYZOZ3456789
A OAP P AEQ np€Vn@¢Z\_I‘%£¥®§1{T#+‘P€B20
o] PATHNOPRPPYOEY S:s:#$O0A¢CNEZTITSTRTOQRDY
k =3 EFGHJKLMNPQRSTUVWXYZ0234567829
A LPENS # ¥YIQRTZHDPSEPNIQRABGEYAZTTESHD
c NNXYEVYAAQSRQRe e BYCEAT S # T B Y #
D ToXNZZaRe¢aQIBSYIPYRQDO##TYSYREIDT
4. Follow the translation worksheet instructions to derive the new share.

Derivation tables for k£ from four up to eight can be found in Module 2. However, we discourage the use of large
k values, which are difficult to use and increase the chance of key loss.

II1.2 Recover a Secret

You will need: k checksum worksheets, and the translation worksheet for your value of k.

Normally, you would not recover a secret seed yourself. Instead, you would load shares into a
codex32-compliant wallet. However, you can recover the secret seed by hand if no compatible wallets are
available or you feel a need to demonstrate your conjuring ability. The recovery procedure uses exactly k
shares. If you have more than k shares, you can select any k of them and set the other shares aside.

Use the following procedure to recover the share:

1. For each share, fill in a checksum worksheet and verify the checksum. If a checksum fails to verify, you
may have made an error on your worksheet, or there may be an error in your shared data. If there is an
error in your share data, you can try substituting the share with a different one. Otherwise, you will need to
perform the error correction procedure on your share, which will involve the assistance of an electronic
computer.

2. Label the translation worksheet as though you were deriving a new share. Use your existing shares’ indices
as the "initial shares" and S as the "new share" index.

3. Rather than using a derivation table, fill in the symbols for each share on the translation worksheet using
one of the following procedures:



II1.2.A Recovery by Table Lookup

If your volvelles are missing or otherwise inconvenient to access, you can do the entire process using the
Principal Tables located at the front of this booklet, or available online at secretcodex32.com.

k = 2. For each share, find that share’s column in the recovery table and find the symbol on the row of the other
share. Copy this symbol into the translation worksheet.

k > 2. For each share, find that share’s column in the recovery table and find all of the symbols in the rows of
the other shares. Fuse these symbols together pairwise using the fusion table until you have only one left. Copy
this into the translation worksheet.

Notice that the fusion table is symmetric, so it does not matter if you swap rows and columns. The recovery
table is not symmetric, so you must use this table in the correct order.

Once you have copied everything into the translation worksheet, follow the Translation Worksheet Instructions
page as though you were deriving a new share. Rather than using the addition wheel, you can use the addition
table. The result should be a share with index S, which is your recovered secret.

II1.2.B Recovery by Volvelle

Using the volvelles is easier and less error-prone than using the tables. If you have your volvelles, the recovery
process is as follows.

k = 2. For each share, turn the recovery wheel to that share’s index. Look up the symbol pointed to by the
other share’s index and copy that into the translation worksheet.

k > 2. For each share, turn the recovery wheel to that share’s index. Look up the symbols pointed to by the
other shares’ indices. Fuse these symbols together using the fusion wheel:

1. Turn the wheel so that it is pointing to the first symbol.

2.Find the next symbol on the inner part of the wheel. This symbol will point to a new symbol. Turn the
wheel so that it points to the new symbol.

3.Repeat the above step for all the remaining symbols to fuse. (If £ = 3, then no repetition is needed.) The
resulting symbol is your result. Copy this into the translation worksheet.

Once you have copied everything into the translation worksheet, follow the Translation Worksheet Instructions

page as though you were deriving a new share. The result should be a share with index S, which is your
recovered secret.

10
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LAZDOGOHHNOTHO pAM 6GZNONT 96 DL Pzl Z8ZZASAAHGASH RGN ASZOLXHEIMLTINL P& XIZANGIIAILZO Ppted €LZIDALIENTTE Bl dMZME ENNSGOAZ peodl 90Z6HAECENAGKZ
NOVYTOHOONVNSA LI DHVGXIZZ9X0T6 fik:d 82VAZ8LLHHAHMIRY OVY8NEMMMO9GN Gy IAVIVSGGACWAO Rkl NANVXMWANEMSOX fildd AWVALXAXSKAMY it HZYZHOXXMTIEAR
9AXOAAWNNAHOM ¥l dSXLESHHIGIOL PN MIALVN66HESOY el AGADIZYYMSELS %y Z6XNZI004dSLS e 79XHJO88ELIWNSY PNl 6L AMOVTIISIXEX fived L LAVOJdVYM09 LM
ONNMEINNNOVJE ol WZN6AHLLOTAME fal:d SHENNIWZZHZAXL faed NMNMHALLMYW6O fakd DTINLMADDAAINN fakd OONHYSOOENE A9 faled TONDO9DISIWATA fated XENNNXIOMZSS A
€ZLNZEXXNNWAL A ZWLDLAAX96 8N Azl 69, dCdDODHMIND pRad ZTLIAHOOMAVOO pled AML06MLLASNdS kel L €LZMYI9EO0HSO Al MHL6NOZZSEZZIW kel 0L MONOOMLIAN
TAHLOEGSNWMET [Bfl XVHVATMMOZOLE i IXHADNZZHELMO ERl ACHXL699MXOVD [kl SOHZTAOOAHAAN [Efed STHSG09D€OZHL [l OHHOALSSSOTO A o] WMHYYMLLMHEYOd
N0dGAXEENMLNN fifll 8MdTSONNOHZGG gtz 96 dXOAMOOHAMNT gl 0L dAZOTIMNDTAKEY XEdD1d664ZHXL gk NNIAOZAAEVLONH il YGAZVHV VSV 06 ARl DAdAdIHHMANCZX
6MOSXANNNMXTL oIl LOOWODEE90DSM [o): €NOZGSGATHNAGIOV foral MI0DZZVVMILZINO [od YOOAUN8A9UZN fekcd Z60I9D00E€6OHY foled 0AOXY yHHSAY dM foJod dG0AAIY FMGAMX
PXOIWVYZZNLVAS il MTD08dDD984L0 [tz dADHIILAGGHGAYUX il XWONVWNAAMYNOY fikd dZOHNOLLACLLHG i OFOLHEMMEQHAA ) TVOVZAMMS6XOH il € XDMMSAAMNDPT
XPMISAMMNIG YN il YAMEAVGGO9DION e L TMOOECODOHAALD RRl FOMZM8OOMLLEZ N LEMXHXZZAONDH ik AXMINAZZESOVS filed EMMAISLLSO6LI i) ZHMEVASSMdHAY
IDdAVYLMddNEELARI SAdANZZ2IY9DAVA izl TLAOMXTTHNARO 8] D6d60S00MAHNV fRkd NGAJHEH F AVIOM e XILAXLOVVEZVYOB Jaled SHAL0866SZOAN Y 09 AONWB8MINNISG
HZLZHALLNDS6N il ZNLd6 7NN dNZIW gz AOLDATOOHLHZS Rl ZHLLTOSSM6ddZ gk dXOMLAMZZASOOE fpted MEALNF6ZZELIAD Rl XELNDD99 SUMNY fgted VOLHGADOMIZGL
XAHPYMO8SSNZNEV il TMyYSGWOLOWOMY el SYYADHMMHOYL L ) HZYMMALLMTIFVA BEEd QW Z00AXAMGAT Bkl LAVOALAACETE Bl WATOHIMGGSEZSA W) OV V16 IMM0LD6
M6Md0D00NI6MZ Il ANMZNAQAOLHAZ Pyl ZOMNIOCECHIY Ad faed 60MHEAL dAMMIZN faed MAMYOTWWAGZNO fycd IMMOEGNNEDAXA el A/ MHLALLSSGSC fyed C8MNZY AAMADTO
G8AAHLAANZZZA foidl 0LAXIZIIONLAA iz OQATISMHHHOC68 i) 890V ED88MHAXY fd ALAESEVVAXGTX fitcd WGASWOT Y E€EAMZO fildd INAWX0AASENNG fzod S6ASINO00MOONA
OWTHZNAXNAADJ RIl NZTOMOXXOVVHI R NET69U99HMETTZ PRl WXTOAYZZMESND REY SHTLASSSADX6L Bl 89TMXTODEHASTZ Bl HOTAWZOOSTSXH el AETCZ8LZZMXAIE
JL8AVZYYNASYS el Y88 AMTTI Y AAD iz Ad8L69YUYHXOAN [EB) IMEGNANNMEMGJ ek 088SLrdAIIOHLL ke HOSHAXIIETNLINW el 8S89ANHISHAVO el NA8EDSWAMMYLD
Z€SZAd99Nd90H el IOSAYEDD9DXZT etz MWSSHVAXHICZZG el €AS90IGGMNNAX ek OVS.LMZMMAAVYSY feed dZSW6dXXELM6N feled VZSGONLLSIING el XNSTAONNMYHAO
ZINNLYZZN6XG0 fuld €ONSMAOO9NIIWS feizd LNNAZ6NNHOMNA [e) HTANIGNAAMDOSL [e&Y CHN8FLMMAAIAA fetcd 6ZNZLHLLEAZNA feldd Y ZNAIAXXSLHZT e MWNOXTOXAMSIL6H
£dOIMGIINAIMM polll ADDLTOdJISHEX i XIDIXAVVHIWEC ) dNOdSLAAMGArTpeky ZdO6ENHHAGALA pekcd VLO09DTTIE98L6 pele d9D908688SL9DL el MUDAWHG66XMIX8M
SYIYML660NDAID KA I9I1,0M889ESTORKM XALQLZWWHZAVI K] ML IADGIIMPZLAKNE] D0IAIPE€AXIZ Kited TSINZLHICWOLI K] 0D IYTIdISNVAOK#e] GAIDITYIMZILS
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HNI8 X9 AAXDWIM HNINJTAAVTIL6Y (R CXETZNCZS6VST (YA MDILOMODLIHLG [FM FVIANAMMOLAHO [Fo LCHEI6WLLAAOOV [FAM MAYZOEANLBSHE [FY VYHIOAHZZAONLH
SL9ONJTIXOSNY LYOAMAMMYOT 9D Y J09078€EGPMOX K Td9dTAIIINNG L EEY NGOMAMTFOMSXS e WaoNro066ddcoX i SA9VOZHHLHWANERM SS96 LATHAZYAA
HY 2 LOMAXTMMN HLZLWNATIVOLOE PR ADCLOMDODOGZOZA AN OXZNLAZZIAZXH RN WNZAATONDHAGY Rl NACMTAAAIMOHO R4 OCZO0VYLLLO6INY R NHZHN6SSAVITX
68 EVHHAAXMDHA 10€ANLOOVEVIMEEY YM9€6TE88GILVL EJM ZSEAVWYVI6GED EER AdENMOTEDS0dZ B MMEEIDMNNASHOS E}d £0€00NddLANAT B d6E€0S900AGTORW
NEALBAIIXVYOMS YMAXZANNVO6SY ff] OAAZAZGGSOXCd YN NZALIDOXXIMALWEEN THANSNSSOWHAE ff O0AMX600dAd0E f3d AMAHAQLLLZIGH gl HNAOZANNATASD
ddGADVIIX Y €Ad AXGVYVYOZZVYLGLA Rl SNGELWAASOHAD RN ALGSSETIIXV6Z &R 08G80ZAIDNXHD gl O9SGAHINTIHIXSGO Rad SLSGANMILLZIDO fgM 8d9GGVS66AHNNE
ENQ0LTZNNXNE89M TG0298V Y YWZANW EXF ZMOXHTALLGAALS YN LOOSNMOOLOLLY EEN VH0SOYMMOOSOH EXf 9709 L89XXAAXE6 A XAOWGAGGLYIAOTEXM T EO0UL099ALZIM
TYXN6 SMMXIWLHZA €9X80788VNHE A k4] AOXIUMOOGXGNY k4N SMXZANCLIDLTO k48 NWXVLSXADOV6U6 R4 SAXHAEGGAZNMH 44 ODZXMMWXXLATZA 4l WIXMOVOOATTXN
Y16 TYMODXI VINZ NO6ILONdAVYVYSYO [l MZ68WSXXGENTIN [OJ CA6XE9GGIAHANA Bl €36€2dZ2Z0NZdd [ MM6WNHLLALGZE [kd 2069MV00L6 LML ffM HV6ZSWMMADDZ9
LSHGL8HIXAHSN NHAOMZSSYMOM L 4] dAIAAIHHGGEGZ f4M YIHA8L66I9WOD 4N LMEINSNNDOOZL p4s IJdASTXIIdOMIO 44 60HTEOACELMNG6O p4gM ML HAXZTIALIAL
ALNNNIYYXS COH 8AWDLXGSGVHOLO p&F OMWAVOENNGAANX PYR XDOW6HOddILIXS PR 6 ANLCASGHHOMVZY P Z9WO97Z88ddILdAPSA LSWASODPVL0dAL P TANIMMWNNWALB A0
0ZZdIADXXX0d8A M6ZHAVOOV8Add & NTIZWCZLODOGVSIV AN 0€Z90G991INA0S Pl AXAZANOAADXIVAPLY INZ8AHINNIEOLTREA HYZXGNMMLTIZL6 pEM XOZLdVOOAZANS
AO0VXZ0OEEXLAOW gOVS8ZIOVYAXM Y LOoVNXATIG0ZAZ EYA ZNVVYMIAALdODS e dAVZFOWNOGNI O il X/ VOUMIIAdd6dD VA 9SVYJAAHIILAOYL Gl AAVIQZHHASAECY
XAXZNYSCZXZ0T0 CdA0SETIV6 CHA PN HWAUNLAXGTANE AV L7 AZHOMMICIHL el D0X7Z29000X06d ¥l OHATGYSSANMXNWNA NHALLTZZLVAZAPSE OAXXDHAAADZMD
LONTANAAX06 €8 SWNJAAMAAVOOHTZ it AdANAOFIIGLIT Y oV CONAGTECINAHA LN CONWLAS8DALIX ol FANEODLHHALADG faidd AINSZO66LSMAM it 9 LNODXLIIACDOT
0dLD9 AHHXNIAY dZLNTALLNYGXZS pRl NSLSNOHIGM6OA PAN OLLEM6LILO0AM pAR JLLXALYYOV SN PRl ANLAWNDAAdZZyM pAA OCLACZTILADHES pAM LOLVHAECEAEMYG
d9H60W66XGMd0 0XHEG6 LAAVYNNSGZ [ LLHYXVILGASGL A MSHONAHAIEIGOJAX BN A6HIHAQO0DL AWM Kl ZCLHAJ9TTAd6HON jd MNHOLSAALIVGX Bf 6 dHOAMIIAMWSH
Z0d0GLO0OXdXLeZ ASBANENAAVXIAS EiEl CYAHLOMMGNOOKW R/ ANJMOLNNLLZYd gkl MXJddYAZZ08€Cl pifell A€ dLPT99dS8ra A v IdCTIVOOLL AL Rkl XZILEANXXAYLOL
WAIOINNZZXEN0D LOTHELIV L. HA6 [k DAONIOAAGXOLH [JM GZOLSSLLIZSSY L) HTO6IIOD9DTIY Afedd SOO0VYODIOVIN [jd AXOMHHZZLXHOJ el TWOMEECXAANELS
LADSIE6IWNXEASE 6MOXXOLLVMOLN kR DGDD6UYYGALSO ¥ 2904048817409 EEN 80DLGLECOHIOMS Rkl ©0DGZXddd0AAZ Bdd NMOYOMNNLMXAD Rt 0IDAMOVYVANDG
D9MdDHABBXANGA MMy AOMMYIAE0 REY 18MEAMTAAGEZAN RIM HAMDAVWANLITIOAX Al SNMOTMAADZIWNTA il NIM6AOVYVAVANL [§d 06MXYCL00LNSSX it NOMN6GddAMASTY
PHAXXMSSXLAZ9 WSACYIHAVIAXH fR6} XZALODLLGIOXI A 9XATZZAALAGZE PRER TEADEEI9DDLOW Rt LXAZ80ZZA0DONI fpid ZOIEIA6DDLdZHN il €7 ANLEMMANANZ
86LEJAE00XHTV6 AZL6AGXXYSOND gk} GOLA8HAAGZHES PN OMLOAYNNIANYM BER LU TMX660ED0X kel AGLYOSYPAXLAM A S9LGZ988LOGOAN Rt YSLAANIIAT LAY
90¥dSTddXdL4L GTIYHEF9OOVZMOX BEY A67FME00GSAAO BN VI GANVVYLL8d0 BEN MLTE8DIIOINNCZ e €AV A€ LNNANZSO pibd d87DONWGAILLONTZ Bt LOFSYLE8AOXON
DZMIHOLLXAYLS XAMML6HHYIDOH ] WHMZEXSSGHNO6 Il SHMINAZZIHEMT sl AAMGOHGGOZZAY Iyl YWMLMAXXdPN88 4 TYMTINIMMLWMIVY Il ADM89ADDAXSOA
ZDA¥M0XDOX69L0L0 X00zz9cevzZIGT el T7aMIOMMGONTY I 6IWAOYCAAIMMOE el XMADDELLDYAON it dEALM8ZZAGWIA ifd VYHANAASSLOECSW il MZALZILLASHYZ
MSTALLYPXIHEDT ONTOHMONVANME BEY 6 ATGSANNGMTAM RIN d8T7L8441070G RER 90TZ6NTIOAML L Bl Y6 TONZ00d9DEABIA d1TAHOVYLGLVY Il CMTETXNNAAGHS
XABHALAAXIDNX DU8YOH66VAAY L e Y H80IGZZG L MHH E¥ AHGMJLSSISAWA LN ZZ8H96XXD6TA8 [kl AV SNANMMALAZY e84 CWSLXHTXALNIXO ekl ZX8ZOTZZAd6ZL
NLSHEYLIXMZYd LASAGSZZVASWA ] 09SJdHN66SGNAES e/ NASOVHHHIVMP C el SOSHXZJddOO7 80 el HOSVYSGECATIAL fedd 1dSN9LIILEADD fetM DNSANDAAAAQAH
GMNOZANNXZLAE 9€NG0999VANZS fet] 8INDAIVVGHIOD [l W6NIXJOOLILAL [l DSOAMYITHDALLD el TENAIAIIINTIVCZ fibd HAN6IXWNLFFES [t SGNVBOY Y ADNF A
AMDZMALLXXNXD ZADMILANNY MOV okl TNO9DZNNGWY Z d oA JIYOWZOMML Y IMN el OODAHWODDOANT el 8TOX0AODJHLTL po)d WED86899 LHONE ol OADTIdGGAXLHO
MAIMYZGGX8GCL OLIINOVVVYOEANRKEY VEIMSA99GOLMO KN dTIHOXODIGOZY ki€l Z210dVLLOJISTRAN 6VICHIMMAMYNARNSA EINIIVAQNLDTTHRAN ZMINWSLLAGHWX
XOdeY 1002V L [l A6OVI0OWXZZL kA LAdALAGSTOA0N [FY SITHHAVVAOOXE [Pd dHIWIVSSNGOALAREY 0SUYOXOHEONIOI (PN AddI8EIY0ZO4L [y oMISTALLyAOER
0d9MZSIWNZNAZ6 EJo) 6A98Z0GSWMAVS B4 H69L6HO0TIXTS B HZI9XOLXXADYHZ Ehd DL9AGXIINAHAH ELY XH9ScdZzO9rgo B d99G6SZDD0LNL K N890D9IAFVIMT
OMZNOILLZATSAYRN Z1Z78EVYVNIHSH A4 SZZODLXXTOOAMERY L6ZGANO0XA0YIY R4 OHZMHIOZZNNANL WY dLZZOZIIOGAVYNEMY CTOZXYIEC06QAAD My SOZVY6NOOVZvNM
9Ne1oXAAZdISN Bl SHEZOMZZWOASX E¥4 ZSE€HOJHATAMOEC EPY AHEUZASSAXINN EPY VYICALSVYYNITAAELY NASTWYGGOVIZAENY OVEECOGMMOAWNT EJi} XLEZZATTIFIELA
AZAXIYLLZXEDD Bl XOAQLVEECWIHTY B SXADELZZTIZMVZ P 9 AAAGHYEAANNO fpd IVAMOUMMNESLL FAlY 69A96X88OMZAT RN MIALXSVVOSUGAEIN SAA6NTAATONA9
N9GTANSSZMONT 4l MTGMAXOONIOANA RgA AMGEMINNTIZSMN 2 CEGHIMOOZX6ZOM fpd WASGYTOHHNIMSI i) PZGAOTLLOLNAX BN LWS6WLAX00L0Y fdeY OGGLIXFFPOZTY
MOOOMNDOZ8MAX Xl XA0dXWHHNZ LNN ¥4 MX0GIGAATIEEA [#Y O900AE66AAGTI R AT0ZD6DONSO8G fANY 800MVOddDOH6dH MY AJIOLNIWNOXADZ gAY CLXO0AXIZZYANON
0XX6GdZ2Z0494G g4l TUXANI66W6LLdRAA DTXEANXLLTARGM A8 MAXAMIHHALALHN kA4 SEX0ZHOONHV ZX fdi} AMXWSLNNOSSAL gAY Z8XTXNAAOIEVD f41 NOXALIDDOYMA6M
ZX6ANSANZR6L [l Dd60A0TINAALS (k4 9967 L0DDTAEOS iy S06dM6ECATXLY [ipd 6N6I9ENANMOXO Qi LS6HTISYOCHOAAY O66NLY0000MEL i) LZ6D5XALLYOMID
ALAZOMVYVYZLXMY ol SMELLLLOWHMEM b4 78HLVEAATLING g4 WOHZOGOOAHAVA A4 ZTNADADAANGSAE P4l AWINAGAXOZYINPAY O0CTHOOXLLONGLO A1) €6HTISN00VAAZE
MSWZZLHIZINX S P NVINUZOMMAMNEL P4 MAWMATAATSNNG pId OWWZOSZAXOIVDO Ppod €SWONXIINNAG T PIY TOWGHIJOOOWOID Y SEWSD0990ZA9L pIY ZLWIODILV6ECY
THZYVAZZNSHN PAN 7NZNTIAANLOMA P 8V ZAIMIMTHHAL POy ALZVTLTTIASLZNpod OMZTLTILLONAXOM P MAZIMIWNDLINT POHY VOZO0OWId09Z26S P YHZSGHISSY 79 VX
LGYONLYHZA7 LI I DEVWWMOOWAVAL iVA ZOVMGHAdT6 LY v ATVOENODDAZHGX [iNd 7UVI6966NLUVH LI} WAVAOAAADIXWG KWy STVOIAMM0D8Z8 il MIOVNHG88V8TILE
WYAQA6MMZHLAS R\l €OAXAAAIINNNNG6 P¥A FTEACTZO9TVHNL PO AMA6XSNNALNOT S E NCABLNLLNMDZZ PNy CAANHMHHOAAAO a4y HNAHMHAAODAVN PaNa] ZNAAMONNFHSAZ
d8NYDZAAZGGOH ale) IZNZSZXXWENDZ fav4d HINTT6VYTIONLT fabd HANIOOGGATMGO fibd XSNAMGHIANIZAG fall} DHNVIESSODAGZO Ay UXNHZSZZOTXNNW sl YANZLOWNY 9 LTA
SMLLIONNZOCLA Al ONLHYISNNWA96D k4 D9 LZAT88TAV00 Ay XVLMAIMMAYSAZ ind HALGYMIINTACT ALY HXLODLZZODOJHL AN CHLAHZSS0JOMd pA) ADLTALddVXDLH
LOHNEZAAZO08TT Y SVHOEZMMWZOOZ 4 XGHOMAV Y TIOZV P ONHWNODNNAX6AS 34 HOHISNECENDENA KN HOHAZEDOODTGOO B NHEHAEDZZOMV AN il ZMHLWONNY dAN6
YWNdHI60AAZOHYO Rl HLJSASLIWITZO ik 6HI6ZOSSTMSOO RN ISIEGAHTACTMY pibd IAJINNHGGNAIMD LY GLA8MNVVYOZASE ihY TOJUIHVYSEOWE AM Rl dvdD06MMYSYHO
XZ0V¥aaxxzzacd oo M80566IIN86XA Kk NMOIZZLLTIMZAY [ L A0F 0 OWNAIOZH [ d Ui OHWIMMNYWCZ [ofl dCOULLTIONLGS [l XJI08TT66091AS fefs ODADNB8SSVABYZ
GLOX0GTTIZ2NZd Gl LHO09NSSWOGYS ekl ALDOVNIITXWHY Eipd ZHOMSMZZAJLEM b4 N6DOAXAZOONVZAN Y YZODd8XXD900L EAY MNDNOXNNOIMMA Gl 50080, Ady AMXN
8AMHEDYYZHVINY Sl AXMLEOAANLTAD VA TAMILOHHTWOXT WY €ZMTWZLLANTOL fisd OMMVO0LNNNOLDO Ly MEMAZWO9O8MLZ BAY 603AL9000M08€ i) WOMMNZEECFHIHHS
ZAASHTGG2600Z R0} OAITTHWNWNOSIT fivd LOAASDO0TATAD frd N8ADHFVAIAMOG6 Iurd AWAQJAXRANLCMTOD R} YNAMAAAADTIEY IRl DAAZ6AHHOAZOX pafd MZACVYFXXFILSS
OLL8SOLLZAMLY ) CWCMODAAWAXNO g4 OLLCWHSTITOJIMH o My LOLZMMASASO fpod TALAXMWANNWOOSG ity EMOEINLLONYMZ Y 9 TLVZLODOANHE fsd XSCX9ZHEAYZX80
6dVINAM66 ZMOHN M) 0XYLAXZZWNLOM Bivd VOF8XACETOVZH Bl NOTNIADDAVIAG BEvd ZGVEHOVPNAAGAERY ANV6LVANOXACK BAY 8Z 7 ANAXXOHOIH Y HA79LAHHFOSWA
HEMAXEI9ZTAOX ol YSM6MIY YINOAHE il 0VYMSIMMMINIVYX 0l dOMAANGSAGMWL fd SXMXSQZZNOOUM i} LAMLTZEID0TOW Y FSMMGEHEHOLLOD s} I TMAANDOY EXAL
PNAOLHNNZ LIAZ el TMAAMTINNNWIWH fibd ATANASODTLACO 08 90ADNY ddAY AHA fobd LXAZTOIAANAVOS Bl N9ALAR66OMDAV iy HLAIA6TTOTHESM Bl AVAJISYMMESJOD
A0T999€€2ZSOM0 Bl YZINILLLWYOdO Bk €dTIXAV66TN01ARYY TATLADAANANZAO B4 MOTSYAJANSLYVREY OTTIASADODOOKWNS BAY IMTIOEOLL0coca Rl v dTWASYIYLZ9F
ET18dNYODTIEAM e NI8DGIEEWVEOY kvl ANSVWANNTGLSG EPE 0G8ILdY VANWME fEsd LD8IZFOONOOMX Y S08T0SEEDDZOIRNY WL SWMELIOIIEO MY 6€80MA99 FMNIA
¥d6S00X00Z7NIE el A0SXOANOONSHWGA fevd WASNSIWNTHG LN fcbd TMS8ZXLLALEDL fevd ALS6MLTINZ6OYT fell ZySENHMMO60XM EHY dASYLOMAAQGATV el TISMZMYYYWHOL
LANYMWNAHHZE09 d fa{o} dDNTNGIOOWSSAN fe¥A NINCNAWIITVOGL (b VXNLHLZZA9AIX fard AINNAZZGNXHHNW [eliy ZVNAODDOMMOINTY [efY AANNAAMGGOSYX6 fele] HINHEM66 76N
NYOGTYMMZVYZOD el HSOVHYHHWNOZOV feydl LHADDD9ZZTE66C oy 6LONVILLANMOES 4 SZOLALXXNZSWI i} 969ZAM0O0DAEVH Y €SOMA0OF 7 ONSXX pols} OWOF YHAXYNDGL
EHIDBWSSZN6SGMEKA) WOIEONTINIAINRYY ANIXONXXTSZAARNSY 8NIS6HAAAHB0dKed MOILLEAOONINHN KN D8IXGOIADAMEE KA NMIZY ANNOVHOZ Kl dIIEAECZZFL0DG KA
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Module 0: Volvelles
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Module 1: Share Booklet

In the common case that your threshold value k is 2, there is a much faster way to generate shares rather than
using the translation worksheet and the volvelles.

In this case, your two initially generated shares will be A and C. To generate further shares, go through the
characters of your A share one by one. For each character, find the table labeled by the character, and then find
the row labeled by the corresponding character of your C share.

All of the corresponding characters for the D, E, F, and additional, shares can be read off of this row in the
correspondingly labeled column.

We have removed the S share from these tables since this share contains your secret data. If you want to
generate the S share, you must use the recovery process.
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Page: a
CDEFGHJKLMNPQRTUVWXYZ023456789
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
PFK8SR65L3DMVUQOT7TE9ZTWH2YNXGJ4
UOEM7XHRS8NJ6LS3G2QPT495CVFKZYW
HDUGROTWO02QZF57JXS6VLM4KNCPY38
KLCWQ7PS4YOO9TEJS83DX6HRUNZV2MGS
OQMJPNCS29LZUW3V6FYESRK7048DHTX
VUTQ8GNOEO953KLWSM4Y2CJIJF6XPZTRD

SGQ62K5XMFYH87TNZC3U4WPRDLOETV?S
6CPOSWZ4F7EGNHSDRUMYV8TX329JQL
C4FRJI3KQ5Z8XHDGWYO2PUT7EV6TNIOMS
JI9GKVFQNX46ERYTPLZDS7C385W0UH?2
XV24ESO9UTJFWZKDLQCRM65P3GY780H
ZK6D48YLCRUJ2TSEWHG3NOVO97XMQSF

5JSZXP49GC3TOR2YK7HL86WEFDUVNM
87TWN6TOZ3UXFQMP2HOLDJVGS5ES4CKY
4Q5Y96LMJIJK7VDWX3PRTFOZ8UCEHN2G
NHVSO0J2DUM47PF85GL3XKQCZO96YRWE
TEHJWMV8DXSYC4RQI95ZNFGLP2K6370
2TNS5DQXEHGLR6C04JF79PSKYMZ3W8U
OR82ZVDYT7THO9CSG6XTMFEQNJ4USLKP 3
M29FH4GINSKO36UCS5P8JYLZRQT7TWDEV
7Z3HCERK6OVSM2FTDNSWOUXJI8GQ4LP
36YUFD7CP8TSINLHOVQRXE2GWMJIS5 4K
E8D932U7TWVGP4QYMNJKHSXSFTLC6ZR
INXLUSMHVQCB8YPEFSKWGZ467J3RODT
RY7TKUWPZDN4GXCVE258MH9Q0JSLEF 6
F5L7GYCJS6W2UOMRZ8NKE3DTPHVXI9Q
LS43MZFGQPRNES8976WVCDYOHKUT2XJ
YPZELO3FKWHQXV4U8TJ72DNMRIGS5C
W3RVPH86YE2LJ9KNUX40GTMSDQS5FCZ
DWOXYNE3RTMKS5JZI9VGCUS2QLH4FPG67
GXMCTLJV25PD7ZHK460Q3FYWSR8EUN

Page: D
CDEFGHJKLMNPQRTUVWXYZ023456789

VLFTWK8NHRZ20QPC6S3M94YGUEXJS57
STZ3RGQ640JVT7PU2ESFYNXWLO9HAB8MK
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
X0G7SW3Q95L4MFZHPAK28NVRJUGTCY
8AVCN4MTL6SIJEYWZKQ2UOT9XRG35PH
SEXHQN2YOPATUVSLWF4JM7865RKCZ9
A7T7LKS5RFPNMTXYZJ4UCGVQ6S089E32W
P25VEAWG3HMQ4ROB8LUSNKF6CT7TTZY9X
T64E89CMRQXLP2VGY3HZ50JIJNSWT7AFU
FHA4P6VWT7UC39S5TRZX8YKQEMOG2JN
RBUQLZ6AVTIWIEHYCOPKXSGJ425N7F
HW7R2MLJPVKEST36840AZUCYFQI9GX5
NS5WMXV73JARI9CKGUF6YHT84SLZQO0E2
9SY5420TZXWUAT7KP3NMELJHVGF8R6C
KUG69FQ4VMZET7JIJXAOSGNT2Y3PC5WHLS8
YZQJK394CGPMLNG65XW80H27FEAVURT
Z4CXUESRK92FN5S5M30JAQWGPHY7LV86
6MRYASKFB8CON2GL9ZEW43QX5TJP7HV
MF8ZT7TUHAKQS5GIO9NS4YJRECO36X2PWL
7TPNU38H25F60Z4XRVKOILCMTQASYEGJ
2G3LY7J9EWFCR8QANVTS5UHMKP64ZS0
OQ9PTJECS3NRFH4W27UGASL8XVM6KZ
QCS26XYKTES58HWRJGPVIO973NAOLFMUA4
GO9ENZPXSYJHK8ACT7T5L63VWFU2MR4TQ
53JFOLPEX78SKUOVHMZW6ARTN4CQYG
JX2A9H50GNVZ6MYF78CPRLU4WKTSQE
CKTGMOZUG6Y3AWJIB8X92LSPES7QNHFVR
WIJPS8GFNX2LUYT6EMARQ74VKZHCS903
4RKOVYT8USGHS3FEQX7CJ92WZPNLAM
LNH6JUASW84GQC2KMTEFSRZ9VYOX3P
UVMSHCRLF4YPX07QT956GZE2K3JWNA
EYOWCS5GZQ276VLTINJHRXFPAM38UK4S
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YVNZ4XL365G7FE92MUQ8WTJOPKRDHS
ccccececcececceccecceccecceccecceccecceccecceccecceccceccccccccc
97HYKA40Q68ETS5FLVPU3XNM2SZGJIWR
WUJHT7FZGR4PASX9Q38KVD6YONLSM2
OWK3GO9RUJD6XLA2SHVMQY4NP785TZE
E2U7TMRJXZKHL645D09YWSQ3AFVNS8PT
4D9LON3R7VPJIZMKS8ASESTYXG62UWFQ
FEW9ZDK2UQ35N6T47SPOAHVLRY8MXG
RFOSU4QEWHVT8NG69AXT7L3Y5DPMZ2J
PYBU625VNTJO9RFSEZWHMOGK7XQD43A
TS5XFYJZLPUOG6HQNKERS2DW74G93VAS
LAY23T8SVMUDKJ4GXET7PFZWR50QH96
M85 JAUXNL2F370VWGK4TQERHZD9S6Y
DR7TAW6HFO3YGM8JNSL295VPT4XZUEK
70QVISDWK4N25LEA3YZHP68XIOMTGUF
V36MDPAH4LTOE27X8ZKNUSGWYJFRQY9
2XZ08FGPMJQA4DLRW7VU9KHSE36NYS5
JGEDXQWT2098V3MHR4LF67SNKAYP52Z
N6ATOMY4SP2QWUHZS5GRLIJXEKS8FO07D3
KJF42HO0GE7SMYVZ3D65RNI9ASQLPXTU
ZMTKLW285ERVI7Y0JQ6GHFD3U4SANP
S8NLGSZP6AXEHOW3UTJIDSK2FQMR794V
GT2RPKUSXW7IN3H8QFDAE4096JSVYLM
QKR6E37JF9AZPYUV4NTD8SLMHS5X2GW
UZGQS50EMTFDYS9P7KHNJ3R4VW6ALSBX
64S578VDO9YXKUZQMLTFAGP2JIJNEWORH
S93PQL67HNMFGTRS5YXWV28ZEAUJKOD
XPMWNETY8GKSDRAFUO0O3Z7JQ92H46VL
ASVXH5N938ZRJIJGDTP20YEMUFLWKQ74
HOQDNFVO9KRSLUXPWY68G4MAS5Z3T2EJO
SLPEVGMAYZW4QK6J2F9XRUODT7H3SN
SH48RYSQDASW2X0OPNMJ6ZLTUVGEFK?7
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NFCV8PO2TWYXDS6KZ57GML3JHU9Q4R
OANK2LGRFZ5QU38YPSXHDVMIWJIT746T
JMU2Y6953QTPOAKRA4FZ7INS8CHXGWLVS
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
CTAL6ZNB8RHK7TM54VWY903PSUGDJIXQ2

WOHSFYZANVM87UT3KD6PI95JQLX42RC
ZGW3AS5PCOKD2XJFMYUB8L7S94VQ6RTN
TU9TS2X3D6AVHNSF8CLQGROZ4WPKYM
SVY7TWJISZLDQNR6HXU4C3298FMTAOGP
KPVJGDYHZ37A8Q09MXF56U4RS2TCNW
U3D8K4JYSXRZNFV2QTWIO9C6AG70HPLS

GCOYRVHTAPS4JIJM25L3QWUKD7Z9X68F
VZLUOMKGWS9F6XNJ37TY4DQ258RACH
6X4NUAB8JT7TTGSLWDOFHS52PCZKRVY3M9
F2TZQHA480LJIJSKXPGVUCS5WYMN3D976
M534LXDVY98HARP6T72GUFQTITNJCOWZK
ARFP4WC62GVI3YQLHKJINSZ5DOMU7XS8
9DJR587SM4FLGCYT6APX02NWQHZVKS3
YLKOHUSWPMXC24G7DQAS8J6T3RFNOZ
PHZMCSLNGYURQO9ADS5J2VX376K48TFO
47QCDF6U9ROSPHMNTGY8ZAWV2LKS3J
SK5XZ93PVU40T8WQJIJ6NMR72ADFCGHL
LWPDN3VOH5JT47CUS9RKQMX8Y62FAG
HNGS5TKWFCL369DRSVM4ZJYUXPT7Q82A
T8RWXGFQ6NPUSV7Z0LDAYHK3CSMJ94
DSM6VQUKS572WCTL8XRHJA4FO0O9NGZPY
60JC29XFH3VZUGAWSRLNPYTKS5MD?7
SQP7TMLKJ6GF2Z4980DTXRCUANHWYV
8GINR7QAWMKPJHCZ3TVOLSFYSDUX
XAMT4DJ2NYZG3CROK6WFHL8PVS5SU
2H70TX4CZDYLOWNPMFKGVSAS53UJQ
TF

Q
Y
4
9
6
J BROQOMUBCKWOSA2NV4HTGP6ZLYS5D
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ZTV6524YPSM3LDXNOEJWRHG8KC70UQ
TL8QESJDRUTHWVMPXA234YZSO0KI96NG
REGUH3L6M75KAQ2XJYWCTOPZ8V4S9N
GMDO2JRHNS8XWTYOQUT754LP3QVCAZKS®6
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
LDRX60CNEJYSVPHS53QK8AUT47ZW92M
N268WLMKO9GJAS5047R3TEXCUQDYPVZS
073ARPULBYZMIWGVQ4A4NXSTKHS526EDC
IWSGAE2V4NLY38TRMCS5HJIDT7U60XQPZ
SRCYMXT7EGOP24ANQUTO9JZ5VK3WSHG6D
DNE397G26CU4P5S08XZRQJYALTVWKH
E6MJS8DI9HLOZQXK3CUVGY75TRPA4W2
AQT2USVXYW6 7TGMOHKNS8ZDO9EL4RCJ35
TYP90OKAUS54H8DN32W6CVESMRZGL7JX
CGL5NUSBMD3Q9ZT6YOPSTVXAWJ4K2HE
2K9RVDHZWMCQO7ALE8Y63GJXNUSPTA4
VPAHX9Z5QKNJREU6SM74G2DCWL830Y
50X48VY73TKG69CWASDQHZ2MPNERLJ
4AZNYHWQTO9EOCGS5M2D3KL6R7S8JUXP
S4KDTM9AZ6R5JCPGNLX27E80H3UYQV
YUSW7ZQJOASRN28KVI9GP64HETMDLC3
P5Q0S3WTO0OXZ2CE6J94HLAMKNGVDRB87U
WV4A4MQ6KPA2DUSBRYEHGOSCNLJY973X5T
X3UZCAS58JPWDHSL4TKEY2VIONQ6MGR?7
6 9HC4RNWSD7TX3Z8GJIJPMULOYES5QAVK
UJOVLTXCT7Q4E2KRZPWM59AS6YHNDGS
KZWEPNSTVHGX7LQD6RU98MC32J05YA
QXYKJ4P3UVIOLMHT7SZ2RTNW6DAEGCS80
MHN7KCES2R3VYUWJLOADS58XPGQTZ49
38JTGQORC5VNS4DAYZ6UKPW2X9HMEL
JCTPDY3GLXAG6KZETS5VHOWQ49US2NMR
HS2LZG64KE8PUJVCD7QNOR35SMXYTAW
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XKP2DZEI9NOT7MU4Y63LWQJIJCRSVTGS5FS8
6Z2SQUT7V3RWADSEGJIMKLYTF849NPXO0
B8YOVWENMFP3U7CGOXZJK6Q24ALRTSS
VXQLN6OKPCRYGU842JF3S7TMZW5D9A
DS5YESPO9GMKVR23TQAO048CXZ7N6LJIUW
MSWKR85JTDP60E4ASX2FVNQZY3CT7LU
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
TRUDG6FS74M83XK295N0GPYAQWEVZCL
PNACY3XD8V6WJLF207GERZ4TQUSMS59
R745ZWJC6SYQK93FGDEUNMSBPTAXVO2
FWS5PUKYTG8ELZVJIJXNQT7D3A029C64RS
ASB8KZFOPY9Q2GR75CV6SX43LUEJTWMD
EAX69CQ8K3L5TRD724MVU2JGO0SWFYN
OEV4K73AX2JDWTNRG6UYZGLS5CMF98P
U4JY25T6LWO90PNCDMB8VSAFKEGXQ3Z7
WTIGN49MRUYA2VXLKDPCS5Q8E3F0Z67J
GUSB8LDW4JFKCQP7NYAZME9X05V326R
SIT97YGLRS5NZEAG68FK3WXDPVMQOC24
S3Q0RALZPEG6UIMSKJITTDCW4GF25Y8NX
5GMAJNFUS9X73QRPBE6YOKVCDZ2L4T
QPE782VNAZ4FSJI9LCR50T6UW3GMYDK
9FDQGX8W5A0J6ZSVP3RN2ECLK74UTM
23CTEJ6Q04GKYMXSRWN7FUS59LD8APV
ZV3JP4CXQT7T85GAULS92MRWYG6FDNKE
7C6GVTLOZJIMPIOFQWUSA4DSYNRS8KXE3
COZUXR2EVLSNFWPT4G865JMD7Y9KAQ
JLRFCMU27GDVAS8ZYWIO9QTKS5NXSPEO36
YMFXTADSWNQ4COUEKVLY9ZP36827RJIG
L27W0S43CU5X8YVMTFPRIGDKJINAEQZ
46LM3GRZ2TFENDOSSYXJ8WOAUKPQVC
KO9N35VAFDECS46MZQ2TPLO7JXRUGWY
ND8OMQKSYXZTL2W3ECUAT7V6RP4JISGF
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4W85XDO9LS2HFMYEOU3VPKRT6QJICZTN
FOVWTNZKJIX8029YAL457QSPDEURH3M
SURJ9KOP2YCWEF46TVSH7TMZL3XNAS8Q
L7XPC4NVZA2KOD6QB8UTSS59R3WHYMJIF
TVZ8MWEJCN93DQK4SPHXUA25LR0O0YTG6
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGG
YO3FUCTD5J79SX2Z6E4KNVLAMWSBPQR
CM6EN3XVYK7WRP8HSEADFOL42ZQUS50T
JTMX076HYFNU4W5S5LZS2C8EAPVIO9QDR3
SXN2FPWZE4DJ35VU9RMAHQOT8YKG6C?7
6KJLHEC3TZSDOAONT7WUV4X8QFP2R5Y
WLSUZQAT7X9R6YOFDP5J832HK4TMCVE
29QYWHUA45KXVIJSTOMEDC36ZRFT7LNS
UP2TA3D890MLF6WKHIXRVYCT75ZENS4
OD56PMHQUTVAXZI9CKFW3EJTNYLS842
ANWD728ELPS5CTHZRQ064YU3MO9KJIVFEX
MYKES5ZJ03VL28SRXFNQ6ATWIOC4PUDH
R2DM4T59Q36S7V8JYCNOZKFXHELWAP
ZCFAKSTM6L4HUPT8NI9OE2WQRXDS53YJ
8SAREU4XNQOVK3752HCIO9TDYJPM6FZL
NELQVI9SF78UMHRC24DKWOPS5YA3TJ62Z
K3T7RFMS5HCXQANDEVLPIWZS46892U00
EF74JAX6VSPYR2MIOWQ3LDB8UONSHTKC
35HV26YURMZ4NEQFJ78TLCXWKSA9PD
DQUKB8YR4PHINZCAM36LSFTVEO7XSW9
THYZDVKROGEPWLU7CXO9MSFN8JA4Q25
P89HNSQSADY76KL3RTZ2JOMVUCFEXW
HROCQJ32DKFB8L7PVMZAYX6ESTNW49U
VICSYLFTMEAS5Q43WX8RZPNO9U72D0HK
XZE968LCFWQTS5UJPA2YNR4DHSO3KMV
9A40LRPNWU3ZJTXHDYFQM5KC26VT7ES
Q4P3SO02WS8RTECMNYS5K7U6HJFDVZXLA
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L8049EMFS5XTCG3UDHTING6PWVZSQKYR2
RNYOG8UQK2MT7ESPL56TOHAX4FWD3VZ
7T4TNXZ3HWGYL2USCQROVFK98P5AM6G6E
4HWQMPD6X3K8UCLZVNSTRGYF792A0S
592XC68YULEQ74NHMWGATSDVO3PZKR
ZPQFTUK7VYSEMAD2R8HNLY9O0OSC6XW43
WXEGLV4MS7Z5RN0OQ3K2DYPCO9TUF8AG6
JJgggdggdgagagaggaggadgadaagaggagadgaagagaggaggadadagagagagaddd
CZNB8V2YPQI90ODXM3AFL4RS56EUHWT7G
60MT24S5AE3RZPF7TWVYXQDGNHKCU98
SL675DX80WVUKG234PRHZTQCENYO9FA
YKCAPS5RGZFLTHG6VO02MDUX8SWIO9E473Q
QVGI9DRZT3C2HL84FY5XKOUAG6NMSEW?7
KGZ279N3PRBW60OTS5UAECMFLXYSH4DV
9YUMZOFKC8SV4HQ6AX32WLETS5D7PGN
H6XVATEOMDGFCZ8PTQIO9WN3KR4YU25L
B3D7CHKVE4QRM59XYZULP2NFAG806SW
FRI96KL2NYAXPDEZSOHV54MW78T3GQC
G3PU4YQDT7NFXO0O5W9C2SZARSBMKLG6HET
DE4Z6GTSHVNAOSYMKPC87UQR23F50LX
ESHPO3WL6TQ2YKAG7ZF4CVNUDRI958M
UCRLQA9ZNS563WXGM8S7TFEOHD24TVPK
NQKS53FCVGUA4SL7890WY62MHRXEDTP
MALDFW628HT7YQVIO9TE3CSG4PKXZNRUS
SFS5HYSARIMWZ3DCEG64Q07XTPLVGKNU
P7VRWCG4TKI9SA2EUNF6Q8Y5LZ0OMXHD
TWDKSQ7XEPCOFR6NGYA39ZU5V28LMH
A28ERXOUF64KVTYWSDZL3H7GMPQNC9
XMS38THAL4PIONQS5VDGUEKT7ZYWCRF20
VI3BYENPWDZU68FHRKIOIMGS5C20QALSX4
O5AWUHL92SDNP7R4XTKMVE3Q6GZCYF
2UFSNMS5CROHGTWKXLEP8D643A7VQZY
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B3N2YLO9F7Z2Z4JRCUMXGHSO8VQD6PWETS
D8P7JMWHQEZIO9FAXS5TNGS3L26R04VYU
SPWZU7RQCMAY63HNL2VEOSFGT49XJ38
MRT3PALDSZOUV4CFN6H792GX5YJQ8W
630HZX4N2VQMWCS5UY8TGDJIJPRIOSELT7A
V49C3QYF6HDZTS2PUWSXES8RLJIJMT7NAO
QJUE9S8VXDMON7GTWLFCZR52PA364Y
UXHRGWQO9YPTFZL4EDM385S3S7ACN206V
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
SM76SFZRT2GCJVW4398NX0OYUAHQPDE
TTLOW35SEA48X9D62GQZYFVHNJUCPR
2ZAVMG3L56XS8HTY4JWFQ9UPOCDRE?7
WCDSHLSUS8TNVO2JZMASRFT734E6GYXQ
CUBMYEPXHST742ZVLR56DATNFW30G9J
TSE2CNMPW5FH9683Z0JLGA4YT7VXUQD
EWRABZTCD73JG0Q25FXM4NG6VLIOYHUP
LEMFD27WRN6QYGPOA4US5V39JZXH8CS
8HQTVRCYJWL6AS9MST70PNEZ3D2F4GX
X9YDOCJ6GQSALEFWB8RNHMPTS5U7Z234
RDSNQSE8S8PL2X4FUAT73YT6Z09MGVJIHC
HYJS4DUGVCE35M6RPT2Q7WLNS8ZAFO09
JVXW6PH498R27TOSCEAULDMZQS5N3FG
AS5N9T42M70YWQJEV6XD3UGHCF8PSRL
4F6UNJGA3Y8LSPZQXCMI9WHDEVRT752
FA3X7VO5NGHEPQLJO9URG6CY8W4DSTMZ
02FJ5Y6ZA9UTD87HVQE4PXCSGWRMLN
96G82UV30JP5S5EWACHD7YRQSMXTLZNF
N7ZGE6ATLFVDUXRO90YP2H4J83QCWSM
GO4QAH92FXCT7RDNS8JPLVSUWTYEMS52Z3
ZL54RONEM39PHYSGFVCAJ6XQ2UB8DWT
POQCLXTDJURS5G3NYT7EZ4W2MAOSF69VH
YGVPF8X04UWNMR3DQSZJTCET7HLS5A26

Page: M
CDEFGHJKLMNPQRTUVWXYZ023456789

SRWS20X4QNUL9ZDB8EYTKCT7HPJIGF 63V
GH9283PUZLVESRS46QNFWDAKTXJO07Y
432KF5VT6ANCS80PIJWEHQSX7YRUZ9GL
TNO9SHSXJYPQ3TWGZFV86CL2UD4RAK
LPTRHV6CG2W8NXZA45S3JQKODE7UY9
FOPVY2TZC3R7TKWUQDAOLX45N6JESS8H
9ZCDS6G8YT4NWQ72LVJIJPA3SRXFS5KEOQOU
EKNHAYOWX894LPRCUG27TZF33S6DVQ5
NXJZRUEASSC2TGQH89DOFYP6T7TL34VW
ST6WORDGFVXYOJC5QKU2EANS478ZHP
MMMMMMMMMMMMMMMMMMMMMMMMMMMMM M
OJECWZ75KUGV6FA9YP4SLHTD832QRX
TGFQZ4LHO9DASJIS5YR2W76KVXE3NO8UC
AVRO3NWD4KSFHU67J8P5ZEY9XCGTL2
WQATDES2VJI8TCY3SNUFXHOZGKO9PL64
U78FJGYNOCLW43KTO96AZ2PDQHVRS5XE
6FLACQ39P45UEKHWVX8DNRJI720SYZG
Z8YLEFHOSG3XQ2N6PDS5S5CVT4ASRWKJI7
R4QE6JA32XTPZ8LOKSGWYNUCSHO9FTD
XA5847KVREY6GH2UOZLJ9SCFNPT3DQ
J5KYQ8NRW7HDFO9VZSC3EPUGLOT624A
HUZ60TC78PDKR4E3F2X9QLVWGAS5JINS
CYH37L9SUF2JAVODT4KGR6Q5PWXNES8
SE7TGXC8KNZFRDLS5PHTQU3964Y2VAWJ
VD4JTXQL3WEOUT7FNS50CR8KSZAYHGP 6
26DXPW4FLRJHSEGKANZV750UQ8YCOT
Q2VNLKR6D50GYSTEX79AUJ8HWZCPEFE 3
KWXUVSJQAOZ3PC4YT7TH6NGSB8IO9TEFLD2R
DL35GA2PTQKZ7NI9XRJIJY40WES8VSUHCF
80SPKOUJEHTA26XFCLRYDG3VZ4QWS5N
YSUTINPZE7965VDJLG3WH4F2RCQAXKDO
PCG4UDFYH6QOXAB8V3RETS52WJILKN7SZ
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6HTPSNS5ZKQ9Y402VXDGR7UMWCFEF38EJ
XROQMADNTS5V4ZYWH79FSUGO3EP82JK6
M908NG7UVW2RHZXE3S54KYJTFAG6CQP
S825WTZ3YHCMPXFRAQOJUGNIO9KVD74G
34WJIJDSGO7EHURTO9K2ANY5Z26Q8CXPVM
83YATKE4WZ69XRMTJS5V2QHCUSNPDOF
TKAU2X6SJCVGT7DEPQ935MNOFR4WY8Z
HZKX8CAESSUWOVYNRPFTDQ976M43G2
AJHNEQT2ZRP3M98UCVW60XD457FGYS
LLLLLLLLLLLLLLLLLLLLLLLLLLLLLL
4072P8FVDGZQTKUSYJCWAEHS536RXNY9
PXUF57VRQO3H2Y6WMGKOE48ZDSJATC
9UV3CFDQN7YTZERG48A0SW2KMJHG65X
NCX7TOU6RIO9FJIB83A4DWZPYMG2VESKHS
OQ5COH9XA6P7SGFKMV42N3DWSUYEZJT
J2ZCGS5KYETX49U3Q6N7HVRPOADMFWS
S5SA6VZURJHXDB8FMSIONOYC4P73QWGE2K
VNPWR49CXMGAS8537YHD2FEJOZKT®6Q
DPI9GQWOXU486J2CYFETMZ3SH7KAS5RN
GF3KO0ZYM42APC6DHSTUS8RJISXEQNV 97
UQN46MP5CDWKEGTFO03JV87YS92ZHAR
EG8T4H2F3J5DNC76KRISXAQPZUVOMW
KSJQYRH826NFDPGX5U4A9CVMTOT7W3E
7TDMEUY4P93SCAJN2GZRFHB8KG6WT5QXV
ZESR36JG8AQT7VNWCTXMKPS5UDHY904FY
YWGHMJ8T7FSTVQ50AZ6PECKRN2XU9D4
W7FZ923DM8KNS5AVIJEHXG6STCYRQUPO
C6RDKVQHTUM234J0P7EXWIOFYNGS8SZA
RT59JPCKANOEW7ZDUMB8QFV4GX3Y2SH
FM4A4SVEW90YJX6HPZ8KQ3T2ARG5CNUD
2YE6FASWGKROUQ45HCDZNTXVJIPIOMT3
OVDYX3MNPFES5KSQ8W267JGZA4HTRCU
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GZYMH7TJ9UB8QVCR3WKD4560LX2SFPE
S5KOP6QVM8SHXAETRDJ42ZFI9GLYTUW3
FSQA59PVLIJG8W40YET3RUZX6HTMKC2
ZJOWFXAPHT6LC3Q74M2YKU85G0VSDR
RQPG2AHLD94C6UVTZXKJT7YW3EM8O0S5S
4YT8EMX9ATCPLS5JK60FU23VDWSQRHZ
ERJXDTO9QPYWV86SUG75Z34MCAKO2LF
9HEUQ4ZFRG72KMDWT6VA8X30YCS5LSP
08CF7D563LR4ZIJWPSHTVI9QEY2AGXUM
D2S9CJQOVRAMXGKZHYG6F4ETWPU7385
863SX2KU75QYJP4DVFACHLRI90EZGTW
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
HFRTLYJSQZXOMW24AUCE6G7893K5VD
PDFYVZR2SETK7X5G948HWAUMJ63CO0L
JPH4SGEDFAUS3T7LXYWOOMTG6KZ8CV2Q
QLDZOEFS52HY3UTCAJGMPX947RW68KV
XG4K93UZY6ORSVECMS5PWL82Q7DFHJA
TXWS5YC6G482EFSAVKLIMQODR3PH9ZT
L52J8RSKOF97TA3EPZWDGHYXQ4U6MC
6U7TVGOMTXKLO9PDY2CSE3F5QH8RJZAA4
W4UOAKT7YT3VIQLZ582H6DCSPMFRE 9G
TAG3J64EZWKF20H87CQXVM5SULDPR?Y
YOAG6RWGHEX3D5S5KPMU8STO7C24VLQFJ
VCS5RMF23KDJUY96HQEXLAPZTSG4W738
SVLEKHDCS5PZ64Y89RAT7QTJIGUFXWM3O0
KM8DULCW6VFGERXQ2PYOJSHZ59AT47
UTXCZB8WAGM5HD2903VR7SKLF6QPJEY
20VH3PL8CQEWGZMJFIO9USYRA4DTX 76K
37ML4V8XWODAHFTS5QZKR2PECJIYGU
MW62T534UCSZRQGLOD98PVFJIJKHEAYX
C3KQWSO7M2PTOHUFLRGSEDJAVZY4X6
AEZT7PUYRJ4MSO08F6X3LGCWKVTS52DQH
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T2X3FMCRYLQWKHGO9JTS5DONSEZ68UV4
ZTDTY9L2XNSG8K4H30VJEQ6WMS5UFRA
LCZH2QJAT730F56YS9KGMB8TEUNWVR4X
568YHRWSKGA3ZT7T2FXNUD4CJVLM9QO
4GRZ5CYWVXJKQNS8L7MO029D3HATS6EU
RVFD8745UALO9MEZXISY3CNT2QHK6W
OTSVNWK3Q8FZA4MGS5RD62UYT7TEXCLJO
NLMK7S3CZTEYV5X6H849U0WFQGR2AD
EO6RQG8TSUYMCA94V2J57FXZWDLN3H
MZJOXHN7DQ64US8AKTER3WS5GOVFY2C
3IJN6CO9DLH82GW7ESSYQVKURTF4AX7Z
OM3EDKQZJSS5AFUCB80W2TG6V4HRYX 7L
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPP
HO9TWJ8SM36VCYFLUEG7045RAK2XDZN
YF4LWD2UGT7M6T35JCNKAQZISXHOES8YV
KHOG3UG69TS5RLXYNFW4ZEAV2C87DJIMQ

SQHUMS50N9EGD2RJVB8FCKYW4X6A7ZL3
GWV76AFESYDHNLKC2ZTRMXJ943Q508
FUGCEXRB8W2ZS3J6DALH4NTMQYIOTOKS
V5UXK2G684CTMZ0O7YDQFJAL3RNI9HSE
CA79RND42JTU6SFQMHWZK308LESVGY

A42MVLXGRD38SQUNZOSET7THJTKCO65WF
JDLSATMXCO9KRWE20Q6FNS5H8V3UG4Y7
6SKFOVEQHW4J723RUYL8XGADSCZMNT
XYANGJTF4Z950TV3LQ8CSMHG6DKEWUR
OQN98Z6TLMOWXRVDSKUAHFEGYS427CJ
2RYJUZAVFCNEHO9WMD36XTLQO7SK85G
UBWAOYVKER7QJIJDSX4C9GL2ZNFM3THG
S8KE4TF5HOV2NDXQYGAMWCR7LUZJ39S
DXCQ43ZYAMHVEORTNSULG69KS5J8WGE 2
WES52S4UO06FX9LCHART73VZYDMGJINQTK
T3Q5LEHIJNKU74GZW6VXSR8F20YACDM
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EQSDY43UOZCH79L5FMPNVJK28WTXG6
95MHFTK4DWG30YZX2LEV6PUATQSNS8J
CI5T8WMZ4VHSUGNP7XA9Y2LOK6QE3F
NS3C6D80A49G2VUMJIKXZWS5T7PFTHLYQ
JZ4TEKD38M20GPSWI9T65XVHYCLUQAN
YXL32SUTHQ8KDFWNAZ96JE4CO5MV TP
GPXS7TQLWT63M48VEONCYFAZDUJS59K?2
54D2N7C8FKPAYX3TVHQMLWG69UOSEZ
7TO9VLDXWS5MPUZSOJYH682AGQ3TENF4C
UGYNTEG6PXAZV5428SFKOD3JMQC97WH
KC9X4PVJIS52LNQUFGTY370H6SWAES8ZD
Z389QCFAEDVYPWOKS7L4TM2XJHGUG6S
XTHAVOG72UECFNKS635LZQ8JY4DMOW
SOAJLFEY685PVMGDZCT3K49WN72HXU
RRRRRRRRRRRRRRRRRRRRRRRRRRRRRR
SAES5UJN6QFMXWKYC49H87DVTZ2PGLO
H2PQK6XVWYS5Z39AUEDG8ON4LFJCM7
OY6ZHNQXLE4WMDPF3J7AC85KS9V2TG
WK7Y5G2CO9H6FEQDUXO0OZTSLANP384JM
T726MYPO9VGQJINSCOLA4H3UEZX8FDS5K
LHGEWAY2PONO9JZ73Q8MU4SF56DCKVT
6LUBP30HGSF7CJTZE4VQ5NDOSAMKW2X
48FVS9JENCW6XTATM2UDHKPLS5GYO0Q3
A6Q4GZSLUNDTKCXJ852E9FMT73VWPHY
PWTO9UHK7LADS8EMQYSJXNG63FGZ45CV
S8ENMO5ZQSJKLT769DVGF2CWH4PXYUA
DFJW3VS5NZIO9TQLHE2KPOCG7XUMY6ASS8
MDCPZ29FJT7XE6L8HWGSKUTYQVOA3NA4
QUOFX8AGY3J295H4NDWSMZCVEKT7TPL
2VWUCLTMKX043A56GQFPEYS8HNZJD9
FNZKAM4S357UH2QVCWYJPI9TGDXL60E
VMKGJH7DCTY8A64LPUNWQXO0OE2S3ZF5
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FODLMUGC49VKJT7THETR2Z68NY5SP3WX
4MX9KZO0O3HFUSRL2TG8JAVS5END76YPW
GAFEC8ZXO0OTR3SNMVU7K5JL6P9Y2WHA4
RLV29Y7T8J3FXHS5KSWDNCPMO064AGZU
ZDGVXL54AUTWYG6CRB8N39SEJ2TPKHMO
SFZR4E9SODSNHPJXT7TL6WTYVSKU23MCA
CWMZPFX23A96EUYS5DTN4LG8ROV7JISK
Y6 SCVHPRN34UGAEXWOT2FMD5KZ98L7
W23DJOHSPXGRUS6F4ZVMTAI9LCS8ETNY
VBEPS5SROUG6KDCWZ2J3ATMYH4NXOFGT
XHC52G4KWDTJV8PIO9FUG6O0OEZL7ARNSY3
J76HL3SER2C9D48MKX5YAWOGPFZTUV
KY20NX36SMDE9GT7ACFLW54ZUHT8VRJ
000000000000000Q00Q000Q0Q0Q0Q0Q000QQQQQ
NV73U268EYHZOCTWPMGJ4KXDSAF59L
PIJYXRM276W08ZDV4HAUKGCFI935TLEN
89UJFNLGS5RY4W2DS7PXE36KMVHCOAZ
LT8SG6EZ97POHKFYN24VWJ3CRMXADS
TERKTPNULSWG4MO93YHF6X2CAJODZ58
M3HGYDCPKOSNLTSZAS97X8FUV4ERGJT2
OC4T35AWMG8Y7EKUZLSDROV6FNJP2H
2SP47CKNJHALSFROMDS83ZXGTWOUEVG6
9G570VTAFL6M2S4NEJHUPRY38KWCXD
D4ABHTFMXS5E26RWLOVPGNUT7SZJYK3C
SBPKA64WIYCFVTZNDXGEH9058MULRT7S
HKWFSAMY24Z789JGO5RCUDTEXLVNGP
AXOUWO9DHCZLPNV385EYF7TRJIG6S2KM
TZONARUDGEJCKYO6VSM82T7PWL3HXA4F
SNIMEWYV7KXTFOLC349PDHAZ2G5U8R
6RNWS8KJLVPM5AXUH2CZS034FYDGIOTE
EULYZJVS5TN2AM3GP6KORHSWX7C4DF 9
US5T6D78FZVSX3PAJRYCLKN2HEWM40G
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YEJNO9F4LAHRB83ZKW0O27M5UQXV6PTGD
ELAOTVCG94UXZWB8FMNG6J2HRS5YQ3P 7K
JACUKOYO9DVW752GNHRP4QFZ6M3X8TL
NOU645WMHZPEKS8YXQ7ARG3TL29DCJV
9TK4XJLPBEVQNOG6MCHZDUYFRAW2537
FVO5JZUYMR6DTPC32XLN8Q7KWGO9AE4
4CYWLUMDEO2T6Q9RFZ8V3NS5PHXT7GKA
LGOMPYDT7TCHSWFXVJO0OQAN4U2ERZ3638
A9DHSBMETKYF62N704U3CRVWQJIZ5XPG
H4VZEROCYNS5976AQW3KFP2XTU8GLDJ
RUWPV62HF58JLGM73TCZI9XKAQDEY40

8X7EQDT569JWH4ZCLYNGVAMFKOUR23
B3Z5KNT6W27LHJAU98DVXCGE4PYMOFR
ZW280PQFN6G4A9HTXKYSD7LC3EJMVU
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSS
K8GY6CO9XT7AMZUH34EV2LFJOWDNRQS5P
WENXM3RVOQ7C9T4P58E2K6GDZLAJYH
OMHQC2FJ4W3L8XES5R69U7ZPGNTKDAY

2NR7THXZOU3TYDKV86GJQLPO9ESAC4MF
7T6PAZL8Q3KCNVY2E9JUTMD40GHFWRS
MJ4RDNVACFZGX5L2UQTHG6W370P8KI9E
52QGU83NRPOVCDFK7LM6ETAYXJ4HOW
UHF3YQN4V2XAG7J6ZPDWT589RKLECM
QRZTF75UWXKMELOGP943A8DJ6CYVHN
X56LRKP2QTAF4CWDGEO7Y9JV8MHUNZ
VYM2AWHEJUQKP3DZNS5GOXR68FT7TIO9LC
6039WGXRZS8DOYENLTAHPJIJKCM74VFU2
P3XD297Z5GEUMJRAKCF84LYHTVONWQ
TP8CS5AG3XLYROMQJUD4WKHEVU9FN2Z6
G7TJ3EK6PD42FV5YAMROOCHNLUWZ QX
DKLV74A8GJO0O3RUPHYFS5EWMNZC2Q6XT



VWONOUBMWNONKXEJSCHOWONZRPERGIIQERODAOQP

CONOUBWNONKXELdHRIONYZRERGZQREODAOQY

Page: T
CDEFGHJKLMNPQRTUVWXYZ023456789

9P6XEYUM2DRGHL3Z7F8SQKW5NVJI4CO
E43U56MJGPNWX7VSADLOK9YR2ZFQHS
YN7Q6LK9SRVO4JAHFS5MXGW83ZCE2PU
O3MN8U2GC6 7THRKJIJDO9YQPZSXLAFWVS54
WRL4YB8QKZ53SPM7CJEUH2G06VAINDX
C846HP3VJOUFYNQY92SRE7ADXMKZLWS
S5QVMR3JFW42YUAZOCP789E6NGSDKXL
G58PWO04QVE6ZDULAMIXCN2SY37KRFH
ZYX5SHRN7W8AE4UJQGPF3VCOLM269D
QFWCKGHXRJENAQOY38MSVP42956UD72Z
2EODGSP439YVFX8T7UKHARNZW6LQ5JC
7SDWAFY6UZHMGS5PQRVEKS8LJCX43029
62AK379EONZB8QFCXDRJUWYLVSHS5G4M
VWHEZCS5RLGO79PXM42DJ63AS8UNYKF
LZFG7JIWYXVCU2ED4539Q08MAHP6SNK
DUNLPR7A9XQEB8V2WZH3YJF54KGCMOG6
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
N9SF2ZDP6KW3JHOLXQC75RVGY84EMA
JHS50FE8LQCPKS6R23AYGUMO9D4NTXZW
HLQ3X4VZF8MD62KEGONSACPUJISTYR
RKZJNVFDYQG6MCS8H4ALES32WO0OPOU7
X7TKVUQZSDLJP3G95W82RCH4MFEOAGN
FXR8DSL7KH4903NGVC6WMJIEPQ2AUSY
PM274NACEUKSLZGYSXV6FDRQO9WHJI83
AOPYCD63MSXJWR4KNZS59LT7FHUQVS8GE
MCESJ9084ADQZY5SN6T7W2XUKFPRLHVG
3GCO9VAES582SLKDHUPNFMY67Z0XRWQJ
8VIJ2LMGWH3AXNOFPEG6K4SO0UT7CDYZRQ
UA9ZMKSOP7F4VWERYLGNHXQJD58C32
KDYHOWXUNF52C86VLJ0Z4QGER3MPAS
4JGAQ2CHSMO9R7SW60UZ3DPNKEYXFLV
S6UROXN2AYLC5QMFKW4DVZH8T7JG3EP
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M6Z9U3HGXEWJTF7YRCO5SP842NQLKD
SWFL30SPY4756GRKQUHTXJDZNAMZ2E?9
6GXRL2AKUHP4FYJ359NZCEWSMB8TQO07
32RSZFPM5WNDLQATC4G9J807YKUXG6H
SC8KPJTO9WQU2AD370G5N6LXM4ZHERY
XUDEJS56L7TM3NCO90RHPTAW2Y8ZFS4QK
2M5CXYE6ZP87QTDF9SKR4WNJI30LUGA
KOLZT67NQDHC32SMX5WURAEOGPYF 84
ULT7H4ZGQJ6289RNSAEFDPM3WXYCSTO
7TIJKMNAU40X5FPETH62CG3ZRYDIOWS8SQ
S5ZHWD92XA3FK4SGCPS8LENYTORQJT7UG6
4DCUOFSK6P5SZWX7A3JHGMEL2R9Y 8
945TW2R80AULHQSJ6CTNKDFGXZME
068DLSNUZYEHFAGMO9K2X537RPWCT
3TM89H2C4XKOZNFQDYLSJUW7G6AS5
N8TUYK4WFJDRM69GLXEQZ7A50H23PC
4SNGW7QC8LX3HAYDK6ROMUZ2J5EPIOF
D7G20HXJKZRTWPQEM3S6Y59FACS8N4L
VVVVVVVVVVVVVVVVVVVVVVVVVVVVVV
FYCJRQ839NKHXUEL47MSDOGAT6Z52P
AD63KEZT7G59Q8WLP2Y4MFRCTHSNOJU
COWOE4FRPTLMD72JNKZ8GQU6SXAHS53
HAMYGPS5D6RCLNSBUW3FJ2T9SQE40K7X
LQJASXKT4GMWR58ZDHY7E62PU39CFEN
R5EBAC3ZHYTGJ46SWNUPOFQKIO9L7DXM
9RPNHSYS5EFQ67JM480XWKTLGCUDAZ2Z2
ONQXFGJ8TT7TA92MC6UZPLSDHRKE3YWS
EH2F6WRAMO9SUONX8YT73QC4LPJKGDZ
ZXAPTRMUD2YOSCKO9EWQHS83FNS5T4JLG
GKUS5QMDOLAESY342ZR8X9HPCO6WFTNJ
TFS7TO9LNYCOGEZXPUJD24AK6HQM5R3W
WPYQ2NCE3SJZGKS50TLAFU47X8D6MHR
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2CKNO6DXV839ES5ZPY4RJIGF7QTHMSLW
KVAFZY20WTPRG4LN83MD765HJEQ9SX
T2J4VPB8CKF7ZMEWSNGLYQ3H96RS0XA
QGHX3ZM47SV6DAPWLCYR20KTO9J8FNS
P6NQJE3TY7RAOSDMGI9C4ZHLWS5XVK238
H7EOPLQ359WY2CNXSV8MKZAJRDTG6F 4
MEQW4O0ORS5GLCFJK3VZA69DX28STYNP7
8DTS5C3YA2NGORHVIPEZ6M4QSFIOLXWEK
DA2PXFJWCY4SH703659TENGM8QRLZV
0OSZDQKXMO9CTT7TNYHJAB8S5WF263VP4GER
9QRCT7TWSGHOKPS8DS5AX2NLTVJIJ6ZYF34E
BFPMTH486G9KXLJRESAS50QZV7WC2DY
4N3R8QSYFES2WZTO9HLK7XMOCGVADJG6
RHMV5X97EZANT24COKFSJWDYL86P 3G
SMO9AGVLEQX23YJ7KWDPZ8CTFO0O6N45H
Z9L2HAOQRVJISF8EDCT4X6KYPWN37GM
YJ87TA46KDPEX9QCG3HOFR5MLNSZWV2
[VAVAVAVAVAVAVAVAVAVAVRVAVAVAVAVRVRVAVAVAVAVRVRVAVRVAVAVRVRY)
AWC6L8KZXJIJNM73SFTPQ25Y4EDGHRY90
CXVYSTALODFQS5P96JNHK483G27EMRZ
VOW89JCSZ26H4NRYDFEA3TPT7K5GQML
F86E27NDT4QVLRKHS5MWPSG903ZXCAJ
XLOJM2WRSAB8GP6QTKYT7VNDF4C35EH?9
WZXTRDVIOLKYE3FM826GCPJINS5A47HQS
JKD3WNTVAG65LQGX4F7S8HPERYMO9ZO0C
5P49YM76NHLDVO8SQZ2GWRXAECKJTF
735S6RGFPQZJCXYLMODEVOWKHA2TS8N
G47LF9EN3MOTAWG6ZRXJHCSV2QKDSB8YP
NYFHDGPJ85MCZ92Q7RV3LESX40WAKT
ES5GZNSHP4RX8KVFOOWTQALCDM2JY63
6TYGKS5F2J3HWSMAE4QXNY97RZPLOVCD
LRSKECZHMWD46TG2VJ30YASNXFP57Q
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USSE3L7HDYKTRMF4CG62NQPX08VI9JZ
QYLRUPE70GXDJ658MVZ49NT3KFHSAZ2
AZSLJYSFH2EVPK9QO04XUMCGR7N86T3
KQ4VOS8GYLNTS5HJIJ26RI9AM3XFDPZSUTC
HJI32VUZ69AYN4LXO5CPDE7QGSKMRS8T
PKMIO9L6NQ4XF2SHCJV3T7RDTZ58AUO0YE
D3ZYT2S9FULB8GEG6CT7QRAKO4P5MNXVJ
39F7X5HVTSOPEC82AYMZQULKD4GNRG6
M4GTCVPLE8JT7D3Y9XFUNZ6HARSS5200Q
ECQ87N42YMVSFTUXP6DKJRIOHG3ZAS50
NGPJQTREKV30AZLF6H28S9DUX57YC4
8PR34JXKMTZCUSEHO9DYVS5FA2670LQG
RMNFE984G6HYS5DQ3TZ0XAJST7VU2CLK
4LEX2RKOCP6A397VNTSGF8JZMHD5UY
XNB8HKFVGPI9DL7A4ZJSC6U350T2YQEM
S5DAQFCU3Z046NGJEYKV7PLM82RXTO9H
J695RSF8VZ7GLONUD2K3CAYEHQ4MPX
257KZEODALMJXNHGQP9Y84R6CVTF3S
TX6SPZI9N8354Y7TMAHUEJOD2LFCQKGR
WWWWWWNWNWNNNAWNNNWNNNANNAWNNNWNNNEWW
68VDMHTPRFAEOQOUGS35Q092Z7CJYL4KN
LOCNS5MQU2K8ZO9VARGXHETP6F4J3DS7
SHDCO90AJ37QXM4TL2E8S5GYKNUPRVG6F
C2YPAGLS574RHTXSNK83Q6MVJEIOFZDU
Y70MSKCAUEN368DP4RFLVGX9QTJHZS
ZFHO6T7DTJ5CRKQVYULNS42EMAGP8X9
GEK6YXMCQROUZFOT8JS5PHV3SNDAT72L
TAU4HQ2ZSCG98P3KLMTORENVYX6JFD
O9VIANDJRXHUKC2P5Z74FYS0Q3LEGMS
OU2GD4YSS5QPFVRZMENJCXK8TL693HA
VRXZG36MNJIJSQ25KDFALT7HUYSO0CE4P
FTJUBA3X6D2MQYR7SOGHL5C4ZEKPNV
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Q37JVWNSGTD52P8ROG6UFLYECM94KZH
U94GPS5E28AJMQ63V7IYKFHNOZTWRDL
PR6504EWJ9ZNGVTKC8QLHUSA237FMY
2PL8JK9R6UST7GYV5HMCAZ3N4QFOWD
TNMP3DOAQJLVU9GER28W46CKY5ZSHT7
AH3WZT78SFJ4EDKYMRCQPO62NLOUSV
3SGOKMAZVNYCPRSOWFJ976TDLQE24US8
DYR4MOG6TWLS57SZFU2KAPVC8GEH3QNO
85ZQ9AVCUGFPYT2N3M6SW70RHJIDELA4
9E2VRZCDP5H0Q3JSKGT478AFUNMWYG6
OFTEA6W7NR2S5C3LDOVYUP4ZJK8HGQ
MQF6GRT37YE842HPJLZOCDI95WUKVSA
L6EZY52JD4VMAHWB8USFIO93KGQCT7NTOR
F7NDHIJMGAWPZCLS6YEKTO9R2U0458V3
6JDUTCPOY2KQH8M59Z7ES4V3LGANFEW
GVHTS5F3K8QW96JUONY2ADMRET7PLC47Z
WMOL7PYQFDO9HK4A26CSJS5EU8RZVG3N
K45ALGZ2CSQDOFET7HNRS8T3MYVWJI6P 9
H8SMUNGS5Z702DY4TQWL3RFJPAGE 9CK
JOYIONLRFTP4385QCEUGDZ2KS6VHATM
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
RWIJCF2DMOEUAVKN4L53689ZHPSGT7QT
VK8NC7S453MEJO9FATPHYQWDGR6L2U
YTW2QEJNM6CGZU79P4HRKL5VD8S3AF
CL9SD846EKGWNARHZ30UQVT7TMS5FTYJP
7TGAY80QVHMRULG6ZJTD4NEWPIOF2C5KS
SCU3EHKLIO9V7RTINPASQJZMGFW80YDG62
ZUK723894HN6WMLQGFDVOATJIJSYRPEC
EDPKWULYRC8F3S0Z4VN2G5H79AQMTJ
NAQRSYFH306K9EVDWP5M2JL4TCUZ8G
SZVF4QHUKATLRWCMT70EGJIJNY63DP295
42CH6VUPLZ3YF7DG8AWSNSQTKMOJRE
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WOMRKJP87C506VQGSNLUEX4H3YDT2F
J3SEMVXWUSYFTDAG6NHS8RO4LQG2K79P
OHLO94FTEYKMGCPVAS8WR237UJQSX5N6
Y46KG2H5VOFSWORB8T7TCDMQAULP3JXN
987ST3A2KPXHVGOJURYMNCS5EW46DLQ
NRSLCHVSX6TWFQ30Y2M48DKO9ET7APUJ
LYD7V8046QAR3WNIOKMXTUFPS2CJGS5E
RSXYPEGUCVD9QOWH4L7526T8NKFAMS3
FQ83LP702MS65XDCWJIJE9GURVAN4YHT
TDOAET726H8W5SU4MFPGQCI93XKJRNVY
PAWGS8XUFI9SNTY4K5JVO0O36REDCHL2Q7
45VITIJLEXGHQU98S2DKP670FMYAW3CR
SWUN7GCO9MX4QD6FVRE2SHSYOJLTKS8A
82KUDWFLTACEGJH3MS47RPXNO95V6YO0
S5XGD3YNCJEOM82ULG6TAVKHQ74F9WPS
XCJ6W4RP3NH72LMYVDFGTEOKS5Q89AU
QO2WYAKHL7UVXC6P93N8JIJMSGFR54ED
CP3VIO95SAWREKLY74G6QJDNHTX028FM
EN42X06R5DK3AFJQLB8UYIOSTT7TWHMPCSG
UMPS5FR37AJV2HE8NX4TCYG6LSDOQK9
GIJRHU653S4LAKTPDEOIONQY2FV8T7TMWC
D6HFNKLVE29XUM57QAJ0P8WCT3SRG4
2222222222222222222222222222212
2LTM69QYDFPNJ3EW7US5KSACR8XGV4H
KTQPHM8DO0934RSYUACVFXWJ57GNEG6L
SUC4ANJIJMPG680HI9ESYKXLVD2RTQFT7W
6VEQRTYGNLB8CM7XKOF3HA29PDWUSJS
VGNOSD4JRY2P7TKCTHQWEFL8AG69MU3X
HEY85QDN4T7JPAGF29SLWKM30UCXRYV
AF9J2CMQ8URD45S5TX3GHWVSNG6PEYLOK
TKFCOUSTQWJIYNRLSPX6A53G4MVEHD2
M7AXQSWKF3GLEN2RCS5DP4JVYUG6HOTS
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S8MGWPQ6O0ORK4DZNSJIJS2FHUO9LT73EVXC
MORSV7AXP69TNJIJDQHW3G2K4US8LZEFS
XFVGZMS3EC62Q7U8RH4P5SAKWO9JNLT
DTFMLCVU3PGJKG6NAOBWX7RHQS59427
VEDAURXZTO0845HLGC6ISKM79PQW2N3
6A8J09HCM52V3LP4QND7ZWUEKTFXSR
K6 7NM45A8WUPF3RLJZSQE2TVIDXO0CG
2W4FKTINS59ZV8CST7D3XGLOEPMURAGHQ
Q75UGN98H43CVEAZ2TOWDLFSJXPRMG6
ZNUSWV3J2FOKGRO9PDCT7TTAXM6E8HSQ4
GRA9S58PCT7JFU2XWK4EG6LQN3HZTDVO
U2LX9DZW4EPT7ACQSFOH3MVR8TG6KS5J
CSO7F6RDXG5Z49EK8QUMJIHWNAZ2L3TV
W5936UJHKNEMSDS8TLFR4XZVO2PCAGT
ACMQXKGSOHWEL4V97JT8N52Z6U3FDP
OXPHES8CFVAKUJQTT7GS5LRW692M4NZ3D
F3ERNODLZSAW782MPGIO9VHCG65XKQJ4U
BLZPJXT4NDC58MWOVRKEGSAHF67Q92
SDX83APTFRHNO9KZ6M720QG5JCW4LUE
49JE732KQUDGOXHFZVANPTSRLCM865
PVS6TGOEDM7LWS53HAKNC98Q4RJ2UZF
Y Y YYYYYYYYYYYYYYYYYYYYYYYYYYYY
TU304SE2LVRQ6AJCXMS5F8PGT7TDHKIOWN
RPCKDHMVS8Q32WF569ZA47JLGNUTEX
L4ANVQFU9JTSHMOSXEPG6ZRDCG3A8T7TKW
EZTC2PFNUXMO9HG4RSAQD608KVT75WJIL
NJ2DS5ELQW3X6RPKVTS8UCFOAZMGHT79
9KQZB8LW672TRXFG3NECJVUDP4SOMAH
78H2RJIKMGIO9LSEZCNWUX5T43DQFVPOA
SHKLA2QG6JZ0DTMU43PI9FNEXWVSCRS
HG64CW7RAQNXTUO29LVK3JZF5EDSPM
JOQWTHZ475LFAPV6EUDM2S3XCNORGS8K
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T4LHRCWVU76N8JKFPQYO9X5ZMED2GS3
HPSDWXF97J24KNTMZYU6S8GVQR3ALE
28M3QRYJXS459L6UKACNWVT7GEPHFZ
PO97ZAQCLWF8VNM4X6DR5S5YJ2SHGK3UT
QH6YTMJIP58GT3KENDSLZV2R4XUAWIC
KNSTDARMYU9J578W4EQVCLPF3H6ZX2
65F2EDQ7CXNLVS9Y8GAJRMKUZ34TWP
XQZS5N8H62REA3CKYVID4GUTMLWT7PF
VSR92T3YGATXFCMELPZUHW5Q46J8DN
WATFV5934PQGDZR6CINESHX2T7MYSKU
YD2UJVNZS8KAHETQ4RL5GI93WPST7CF6X
SYGL84KD23WQCEXTU96RPATHVSFJZM
57C8TZHWEQMUSYLDJ23FGXNRG6KV4A9
Z6JGCYX5FMK94VPS2RW8UN3LDATET7H
BKVEYWUNSLP86527TCX4F9HJAQZDMG
RGKWMLV2N4EZHPDO9AT7J35TC6UFQX8Y
9LW63HEUACJISMXVQ5ZGT7DF8YP2NKR4
A34CST7TLKVO9H2Z6GS5EFMTJPQ8WXDYNR
UR37N94GKTCDQHYPWS58A6EFZLJXM2S
ET9QUF74L5ZK283JHXSPM6DNCYGRVA
DZB8RFSM6JN3PT4HVGUT72LKA9YWECS5Q
G2NAXUSB8MVT6PO9ZL3WFK74ES5RCHQJD
8JXKHGDFQYV7LUSRN3EMAS4W?2
000000000OOOOOOOOOOOOOOOOO
NMY4Z3GXDRLF7WJAVTHSEU9CK
4VUPGEASRWSMJFNCO9HDLQ76XT
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JFQNP2ZCHDSWUR7GMKTX3YVAB84LI9ES
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TWEJ46PATHXRYDUZF8KC2QMGS5NSV3L

<N oo o

TO9PC
0000
P560Q
Z282Y
8 MN G
VUL



VWONOUBMWNONKXEJSCHOWONZRPERGIIQERODAOQP

CONOUBWNONKXELdHRIONYZRERGZQREODAOQY

Page: 2
CDEFGHJKLMNPQRTUVWXYZ023456789

JY3GTRVQMHOSNKW78PEL4ZDFO9X5C6U
WS6JXATFEMLKZHNVYOPQR387UG0D45
NK4WGCXT7TPEQH3MZTSU9FAG6YVS5JL8RO
C5SA4M6NFQJO08LD3UVITWHY99ZTRGPKX
EXS5MKQSDNWAGO9JPYT3ZCLUV86HR704
0Z759XPHR4S3Q6LENCAKTFWMDUYJVS8
R9843KZJLOXUCS5ANPFQGSDEW76TMYV
L3VOUGO9MARKG6F4QPZDCHXT7NES8S5SWTY
4PD6ZSNGOSTO9AURWEQLXYCMJF3VHS87
HVO9KYOB8AJG4TEXMD7TNWRS5PFCZS6QUS3
AUYRG6H3WQLGS5DOCZ97FJK8PNV4XEST
F4XQOWS5PDCMRVATUG6YSBEJT39SLHZGK
DOKCRE4Z7FWLYQ865TVNMSU3XAJOHG
MTUHSLYCWJRXPGE8B8VZNAO97D3K4F56
G8ZXV4T7TLHKS5YWSJFDEMOG6NCQPTUA3Y9
6EC3NYWX5UVPR94IJMLOT8AHGQZT7KDF
UWQO9EVMS638N0O0Z5HIJR4Y7TLGKAPDXFC
YOMB8CO9AG6TVZFK7SRLGX3PHO4JDNSEW
9JLPM7HY3ZDWS5NUKG468FO0OXSRECTQA
Q6TL5JUECAH47RF938DMGVZPYOKNXS
SNFUPTEK46YZL3O0OMWARSVQJHC98GT7D
SBMAZW8JTU97E4P6GHOSVDRKXLNFSCQ
7TRGFLNO9B8DEATCV54SYPWX6UKQM3JH
K7PS85DRGX6VMTHCFWJ4UEQANY3LI9Z
222222222222222222222222222222
VAJT7QZLUYB8PCXDTORKSIONG45HFEGWM
XDNT76FO0OKSU8JYGQCMHS53WALEVIO9RZP
SFEYDUC4XT37HVKAQJG6I9MLRWEB8ZOPN
TCWVF3Q5SY9DG8XLAHKUZJROMT7P4NE
PGOEHFK8ZNCJUWI9SX63DQ5TY4MAVLR
ZHRNJDGVIO9PFM6E3XKS5UT7C4STOWQYAL
SLHDAPR3VINQSFY40XTZEKS56GCWUMJ
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PUHKQVS6CJIXZ58NT20M73E9RFLYWDG
AGUVDJHNG6T7TKYIXWEFTRP8205S3LMZQ
QWNSRHG6YZUFO9K2L7AJ8GEPVXCTO035M
TVKR75XF29MAQWSY3ZUONLDG86CHPJ
27J9A0VHST56ZRU3XLQEMSB8YDKWNGCP
U6C2WFADQSERB8TZV7KLHOJX3P95YMN
SAPT6ETGU20WLI9QXV8ZF5K3YJRMDNC
VF23H8EP7XLGWYAS50R6KZO9MNTDQCUS
XETYFLOJV3ZH6DT7TM5WABQRNCIOGUPS2
YS5RGOQM83DUET7HXCNAVZS6PJIJWF2KTO
WYZA3CD5S5R6PX279HGSTITNJUFEQVKOS8L
6DQ7YPGMWAJ3TVRFH29CKSEOUX85L2Z
THSXGKFCAV8DR360EOSWJILTSM2YZNQU
GN6FMSCZDH25XEYJPV3UTT7K8AO9LRW
MLYC86Z95NAKFPOUQHEW7GS2DJVTX3
FP70CTJUHEO9NYS5G8K3D2RXLZVMWQG6A
OKXMJR82ES5WPGNFZLDHY96YQU3CASTV
HCAEN2PQGFTM30DKJXYSO9VB8LT75RZWE6
K2ELS3T7J8YUNZPROMCXD5W60QGAHF
NZDPLAQRMC78EJS5SUF06VH2TGKX93Y
8TOZ2YS9VKLDSCQJIJWRNP3GM6ASUHTFE
ZRMU9GW3LQHTJS8A6PKDFCT7VN2EXO0S5
DMWHS5UNLYGSOVF3PC7XQ2AJK6ET89R
9XBWVM3ETRNT7U62DYQS5CZGHLAPF JK
EJV5PO9KSFORCDMHLS8YGTW3ZQXNG6UAT

6XNYO9OWCVSATGDU2MPQHFZ7JEKS
JZT7UWNPVLOKM2SESAXFTO9H83RYD
BUX2APK3QMLCO9TS5NVYORWEZDG6GH
DEZSKXYQFAGVNM6 7TLUWCPRHSJ2T
NKWLTOM6JHCEQZGFRADUSYP72VX

36

VCOLJOUBMWNONKXSE<CHNYONZREPRGZQRAEOAOY

VWONOUAWNONKXE<SCHRYONZREPRGTQHIEOOQY

Page: 3
CDEFGHJKLMNPQRTUVWXYZ023456789

0GJ86SZDWPLEY25Q4XCTHMFVR7UNO9K
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W6KPETGN50S7X8C4ZMYALRQFJ2HVU9
9CNJYGS5T7TUKZXSRHOWTL64AP8DMQ2FV
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GDW4NRA96ZMV2QEST87JXPLHOFYUCS
2Q0XE4UFS879ZW6PNVS50HKCDAYGJTRM
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SE907A6VCWITI2MPYZGRXDSJ4QK8LFHU
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HXFIMEYB8LUG6RAKSS5CDTT7GNW
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2DHZL48GTY6UPO39SRAWJIJT7TVFXMEKQN
HTC73S2LNX9AJRQZYG6EB8V40MWPFUKG
UFADVNKJMLHO9Y80CG2ZQXTW43S76RP
AMETOGUVP3CZX2RDLH7KWN8SQY496J
TLNYUWDK324MRZAS8T7PC6X9VHOJFEQ
8C29GT7TWNDSRKMVL640UXPZJEYFAQ3T
MVPL9QF60UNS2DZGKTYEH3CWA8X47R
BUQ2MCLFATWO7YP8DXRG4HSONZ6VJIE
N3GXAB8TUQHSP67EY24JD9WZOCRVMFK
EPFNRLAOJQDT7WHG6T3C4U8G2YKXSZ9V
DGTSKXCQL87F09U4WZMHRY6J2VPEA3
FIMG63ERVKT48CI9NQDSA2LHXUWY7Z0
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SWYVCR4H89PGUFDJG6ML7AOEQZK3NT2
4XSJHO72W6MNKECPRFGZUVA39QLTDS8
679EXMRY4JUHGQWAPKCOLF3TVND28S
JRVQ7UPZ6ELXCN43AGWMDKT2FHS8YS9
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GQLWE2NAKCYJ94FXHSVTZ8T7RD60PMU
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9RUSEV4ZMQ8TLYKF32JNAGCPDHWX7
4ZFWP6XSVACLKSEJUDR3MQNOGTH2Y
2WRTOYDH7V3EPNOZJQSF6MU4AKLGC
Z

5
0
9
X
RZ6AYFOST7PK2N3XUMQHVGELDJTC8W4



VWONOUBMWNONKXEJSCHOWONZRPERGIIQERODAOQP

CONOUBWNONKXELdHRIONYZRERGZQREODAOQY

Page: 6
CDEFGHJKLMNPQRTUVWXYZ023456789

RX97CGKW3FS8PTIJMQV4ED25UYZ0HNL
LIWY4K38N9QPS20FRGDXME7TAV5ZUH
Z5PCMNUST8LQRX7TWH3FO0O9JAE4KYG2V
FKYTXSQART7DC4Z35MPJGOVUH28NWL9
GYQDO9T2RESZLHOAPVUW7854JMNC3XK
7Q2ZKDMEFTOXJ8RUS543SNPHWVCLASY
J8NRZACU43ET2FPKXYVWGI9QML7S5DO0
WNCEORL4HAFDMGUY9Q537K2VXSTPZS8
YREV3MFX925J0PLT7DNQUSZ8G4HCWA
XW3QHYANCK2UTMB8GE7Z9VEFSDR5P04J
VI7IS4FUTQ2PHRLJYB8ZNIO9SWOCXD3AKEG
CHIJKU9WO8XY57QZEAFTL2RGS3MVDP4
UDZWSJOV5H3GKAMLNXQ4RCO9YBEF27T
2FGPR57KYVU3N49ZTOLMHDS8CSJWXAE
E9KSL7Y3AGINUDWV25HFZMP4Q08JCX
TMV8QO5G7ZNK3CFHUJRDL4WAPXIO9EY2
DV5N28P7SO0OCYALGJ4WEZXH3RU9KFQM
4Z03TW85PJATYRVXCO92HELKQNFGMSD
5STHG4D2MUJEXWQNOCKP38LO9ZARYF7
BCLF8EXHJRGZV74QK2PASYMS59TDUON
93A2JQRCLYM4DVNT7FSOKS5GTZEPUS8HW
QEF5AVGI9KMPWBUXDSZC24TON7HJIL3R
OPULVC4TDNX2E9S3JAG8KWRFHYQT7MS5
B8U4X5LHDZCIOMFKTAWR7INY3EGJQ2SVP
MG7UEPSYQ54ACHKOD8XVJZNLTW39RF
ALXGNFOJIJWE705SH2YMURTQVPKDZ48C
HOB8AD3NPUWRSQES9LKMJFXY2CGT7VTZ
PTDJ7HZMV4WF932C8LYUANXKOREQGS
666666666666666666666666666666
S2MOYZVFGD89WNE4PHATCUJ35LXRKQ
N4HOPXJZOLKVGYDR3ESCQAFTW2MTS5U
KARMW2ELXQVHZ5CSGT8YP7DOFU4NJ3
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H54U7FRTE3PVWGCLKJZX2S69D0NMQY
TQ7XNHYZMA32LFI9D4K6EURSJS5PGWOV
KX36AJF4RLWTVI952P07SZGNQUMCYEH
AYS5FQ34CTXUN6PMSDLO9HGKJIWR202ZV7
UKSOR2LX3GNS5CVH96ZEPQWMTJIT7YA4D
2J6QSVWUPN7DAYFCZTX05MEH94R3KL
X4RPYUDEAFGQ92TJS6M30LWZKNVCT7S5
6PGMFZ2SLO9CX5TKQN7RWEVY40AHD3U
S3FWH6URDJ9EQZ40GNYLM2VT7PCT5AX
JUPZ39GKSWMHYCDVO0Q46TN752EARXF
CVQHOA79ZEXGS3WR5DJTF4KLYUPG62N
V9Z56YM2074L3RGATHUQDEXFCKSPJW
GLIJVKN6FUOQRE73M9CH2YZTAWS54XDS
TMCR94TNV5D6UKOXA3GYSHFPELJ2WZ
DHXJEL354S6CNWYGU2QK9POVFZMTTA
LFU9XWPDK6ZATMRN2V5JCOQYGTE4HS3
E7Y3VX5MCHFOJUZKRSWAPDL64G29NQ
PSLNDOJ3F2V4TQXZWMAGT79CEG6Y5HRK
QZM4WSCONYRJFD2HEXPT7KA3UTSLGG69
920TPCNJIJG6MEFRALYQS5KZH74DVX3SUG
BRDGSPKAHU27Z0E6LWCFNJOMSVQTY4
STEKMDAQ7RSO9GLVFXUO0O4J3P2H6WNZC
MNVA2EQWIO9THPKX64YRLC35DS7FUJGO
NWOYJT7ZG2Q5SX4PECAFVRTH3MDKULG
0O06W7LQO9PGVYKHSUTME3N4CAXZRDFESJ
FDK24GSHXPOYMNAWJO9TUV6ZCLQ7ESR
RAHLTSXY5KJIJMO67PFGVDWU2N39ZQCE
4EASCKH7YDLZ2JQU3PNRG6FGOXWOVMT
WG2CUMOLJZT34 9AQ5RNHXKFP
DZREVQ4KWP LXUGAJ609M
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DJQOZ5YEB86FU3X4SLOKVTGCNWRH2MP
3XT402RS9KE6Q8GZUPWNAMJYHDVLSF
VOYFPOWS8ASXMNTE9GC26RS3KLHU42Z2J
8ZP6UVJI24D5ROIOKLYG3AFWSCQXTNHM
XSO9ULHCS50RMY8Z62N4DTPKEA3JQVWG
SS50NV3FWLCKAZ2YHTUJ94RMPXE8QDG®6
UNKJCP2TRZQS6YXAEDOMWBV54LGF 93
Q8AG4LDZPWSKTIOMOG6FHYCS5XRV3INU2E
2HUAT8M3NEDFLVCQPYS46JWGZ509XR
G653DCOYWINBMKQRXHPS2TUZF4EJAV
Z24YNQEHUJWCOLRVAG6XPGDS5F8S9T3K
KRHB8XEUC34A0WD9JZQG2VPYLMG65SFEFT
JESB8L2WAMZYGNXSUS5VORQO96FTDC3HKA4
YADSEGVPJIJL92RCZF5XUW30THG6NKM48
H3NP9ZKXTMJGVQF84A5UYED62WLOSC
90FK6NXLG32DP4WURMQCEHZJTS8AYVS
RC3ZSMNFXUPLDJOE286HQ4AVKYW5GH9
MK2Q3J4RHPYIOS5WIDB8VFZLAG60EGSXCN
6YWXJFLADOTZKR8CS345HI9N2GUMEPQ
LV6CA95QYS3EUNJTFRZGKXHM024P8D
TO9CMGU3O0OFHZWAP54KEVRJ28DNQY6LS
WDV98S6JQGC4H3PXOTMLNFRUSK2ZERA
PAEWKY8UMQL3FGH6DS5TJISVOXAI9CRN2
FGSHWR965TUQEMVK32AXZN48CPJDYL
4UMDRAZNKS8VXG63YIJWIOESQLSPOFCTH
NTREF4HO9C285YASPMJLKDZQWUV6GO0X
EMZVHDPK2A6TSS5NWQLC80YGO9JFX3RU

OLGRYTSV6XHJ4UDNCKS8FM32E9ZPAQW
SWLTQXGDVFRP2HA39NEOUCK4SMZ8JY
TTTTTTTTTTTTTTTTTTTTTTTTTTTTT T T T
APJS5M6Q4EVOHCF2GWSNDXLO93YTRKUZ
CFX25KTGSN4VJELMHZY38UPQRADWG6O
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STRQN825JVE4X60WDZHCF3UKGMLPYT
V2G67EDASQFNHMJUWXO08LZKP34Y5TR
B3V8XSUQ2GZKJYHRM6LTWPF4NEOS7AC
6WZ4DLUBQMY2JNVPKOSFTHS5AX7RCG3
MUXNWYKE64TDS7Q5PJVLROACH2G831Z
DCVUAZB8R2WX54K7FEMN3HG6LYQPOTJS
PL4AFJYXKS5SEDCURT2WOV7G3N8QZ6M
AT78YVROS5CQLUEP3GWKS6DZX2FMH4N
HMLJ654UX0AQGSZ7TNR3PCT2DYV8WEF
4KH7UTPFMNRWV26A5SQYGJC80D3EZX
LXKTZNH6FY73CREJOA8425SVPGDQWU
TOS5GH2J4YRDXE3LVS8FT7TWCQ6AZUMKP
04YSMANKHJIJC63VX27GZ58RDWTQEUFL
E3WLGMZV8F4R5YCHXPAG6NKOJUT7S2D
2ASWS53CT7DZPMUNE864GXQFLVKHYOUJ
CR2ETQGJA86YKF5Z3UPVMWXHDL40N7
75JDPGAYN23K6W48CQMRZVEFSUXLHO
X6FOQPMWZHS5VRJI3N4TGKAY72LSCDS8E
8GDFR63SCEMTPLAXZKS5Q4UHOWYNJTT7 2
ZQEHVK6D3XPSTOG4MYRUSLN7FJA2CS8
KFMS5EOLZUPJB82AWTY7DHSNRG4CV3Q6
NPO2KR5L47GUQDMCAV6T3S8EJWZFXH
UE6PB8HF3WKOC75DYLN2XJ4TRMASGVQ
SYNCLSTHPAVFW8KGRDUJQ23Z7E6XM4
GSCZJWVTR3UOLXT6QFYDKEM48HPNSA
W8QKCXEGDUHANP2LF47Z0MYT65JRSV
YHPRX70MLT2Z8GFSJCENDAVQS53W6UK
JNTV4CT7TPOS8MZQHD23XAEGWURGFKLY
FZUY34XQELNGAT80HS5CM7PJIJSKR2VDW

RJA30DSNTGWHFZYQVEL2UB86MCXK4P5
OQD3M2FWCV6L704SKUHJEYXPS5ZNTARG
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ion Tables

Extra Share Generat

initially generated shares are A, C, and (sometimes) D. This page provides tables for higher k values; the next

provides tables for the case where your S share is an initial one.
We caution users that higher k values, in our view, are a bad trade-off between usability and robustness (which

Even higher values of k can be obtained by editing the PostScript source of this document. Search for the text
are damaged) and security (which is improved).

The main instructional section contains share derivation tables for k values of two or three, assuming that
EDITME to find the right section.
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These tables allow you to generate shares in the case that your S share is an initial share. However, in some

cases, you need to generate the S share first, when using an existing seed with this scheme.
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