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ƫŷȡĞ 

                Ɓɋƞɯƶ 

łɋƞȶěƁȧ ʅɄǓĸěŸȧɄƙŸȽƨ 

ʅ.ʅ ƻěġŲɐƁȶɄƅɆƋĥɄƷƫĳ ---------------------------------------------------------------------------- ʅ 

ʅ.ʆ ɄĨƻƐɋŲĳɆƋĞƶǓȡěǗ --------------------------------------------------------------------------- ʆ 

ʅ.ʇ ƁƷƨĳɗɆƋƶƓƭĞƶŲɝ ------------------------------------------------------------------------------- ʇ 

łɋƞȶěƁȧ ʆ ǀȢƆȧǖƸǓŸɆƋĞƶǓȡěǗ 

ʆ.ʅ ɄǓĸěŸȧɄƙŸȽƨ ------------------------------------------------------------------------------------------- ʈ 

ʆ.ʆ ƁɋǜɋɆƋĞƶǓȡěǗ ------------------------------------------------------------------------------------ ʈ 

ʆ.ʆ.ʅ ĞƶǓȡěǗɄƻȽƆƋƉƋƶȶƐǖƸǓŸ ------------------------------------------------------------------------------ ʉ 

ʆ.ʆ.ʆ ĞƶǓȡěǗɄƻȽƆƋƉƋłȧǀǖƸǓŸ ----------------------------------------------------------------------------- ʉ 

ʆ.ʆ.ʇ ĞƶǓȡěǗɄƻȽƆƋƉƋɄǓŚŠěȡĸĹǓĳĦƨ----------------------------------------------------------------------- ʉ 

ʆ.ʇ  ǀȢƆȧǖƸǓŸɆƋĞƶǓȡěǗ ----------------------------------------------------------------------------- ʊ 

ʆ.ʇ.ʅ ĞƶƷƐƨȶƻƞɯŷɛƫƋ ƋȡĳƁȡƋƌƋɯƭ ----------------------------------------------------------------------------- ʊ 

ʆ.ʇ.ʅ.ʅ ĞƶǓȡěǗɄƻȽȏěǖƶƫƋƷǖƐɗ ----------------------------------------------------------- ʊ 

ʆ.ʇ.ʅ.ʆ ĞƶǓȡěǗǦɋƞȧƆƋƉƋƐƶȢǖŽ ƋƫƋƷǖƐɗ ------------------------------------------------ ʊ 

ʆ.ʇ.ʅ.ʇ ĞƶƷƐƨȶƻƁȡƋƌƋɯƭƐşƨ --------------------------------------------------------------------- ʊ 

ʆ.ʇ.ʆ ĞƶĸȶƻƶȹƨƞȧǖƉƶŲłƋ -------------------------------------------------------------------------------- ʆʊ 
ʆ.ʇ.ʆ.ʅ ěȡĸĹƞȡɄƷĨɏɄưƐƻɗŅƨȹƭƦĥȧơěɗƞɯƋƇ ----------------------------------------------- ʆʊ 
ʆ.ʇ.ʆ.ʆ ěȡĸĹƞȡɄƷĨɏɄưƐƻɗŅƨȹƭǩŅŒ ƆƶƨȶƻŝŠ Ƌ ---------------------------------------- ʆʊ 
ʆ.ʇ.ʆ.ʇ ěȡĸĹƞȡɄƷĨɏɄưƐƻɗŅǖƉƶŲɐŅƨȹƭƷƐŅƞƻƶŚŠ---------------------------- ʆʋ 
ʆ.ʇ.ʆ.ʈ ǓȡĞġǖƾƙǔƞǁƙǗƭƻƁƇƙƻɆƋĞƶǓȡěǗ ǀ.ǜ.Ɛ.ǓŽ ------------------------- ʆʌ 

ʆ.ʇ.ʇ ĞƶǃƭŷɆƨƼɄǜŷȳƐɑɏơƻɗƐƶȢǖŽ Ƌ ƋȡĳǀȢƉƋĞƶŲɝĞŷɗƐƋŽƭ ----------------------------------- ʆʌ 
ʆ.ʇ.ʈ ĞƶɄƶɂƐĸɋɅƙƋĞƶƷĥƐɗƷĥĳƐƶȢǖŽ Ƌ -------------------------------------------------------------------- ʆʍ 
ʆ.ʇ.ʉ ĞƶǀȢƦĥɄǓŚŠěȡĸĹĥɄƷƫĳ ------------------------------------------------------------------------------- ʆʍ 

ʆ.ʈ ɄƞƻɄǀƾɆƋĞƶǓȡěǗ --------------------------------------------------------------------------- ʆʍ 
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ʆ.ʉ ĞƶɄƶɂƐĸɋɅƙƋĞƶ ƋȡĳƷěȴƨĞƶĶƶĸȳɏǓȡěǗ ---------------------------------------------------- ʇʄ 
ʆ.ʉ.ʅ ǓƫǓƦƞƷěȴƨǓȡěǗ ------------------------------------------------------------------------------------- ʇʄ 
ʆ.ʉ.ʆ ĞƶɅƐĳɅĸěƷěȴƨĞƶĶƶ ---------------------------------------------------------------------------------- ʇʅ 

ʆ.ʊ ĞƶĸĳƷěĳƶƓƭĞƶŲɝ ǀ.ǜ.Ɛ.ǓŽ ----------------------------------------------------------- ʇʆ 

łɋƞȶěƁȧ ʇƷěƐĠɯŲťĸƔƐɗŅŷȡ ƋȡĳĸƔƐɗǦƋŸƶŅŷȡ 

ʇ.ʅ ƷěƐĠɯŲťĸƔƐɗŅŷȡƄěɗƁĳƋȫĳĞƶǃƭŷɆƨƼɄǜŷȳƐɑɏơƻɗƐƶȢǖŽƋ -------------------------- ʇʇ 

ʇ.ʅ.ʅ ƶŚŠƆƨƩƋȳőŔɆƋƷƞɏƹŅŵĸƷěěƨƟȴŅ ------------------------------------------------------------------- ʇʇ 
ʇ.ʅ.ʆ ĸƔƐɗ ---------------------------------------------------------------------------------------------------------- ʇʈ 
ʇ.ʅ.ʆ.ʅ ĸƔƐɗǓŸȧƞȧěȡĸĹĞƶơƶƐƶȢǖŽ Ƌ ƋȡĳĞƶƷĥƐɗƷĥĳƆƋƉƋƆƨƩŅŷȡ ------------------ ʇʈ 
ʇ.ʅ.ʆ.ʆ ĸƔƐɗǓśȧƞȧĞƶɄƶɂƐĸɋƁȫěŚȧ ƋĥƶȶƐƋȧƭěƨƩ ƋȡĳǓɋŲĳɗ ------------------------------ ʇʉ 
ʇ.ʅ.ʆ.ʇ ĸƔƐɗǓśȧƞȧǦǓǗƨȡěƶŲɝ ----------------------------------------------------------------------- ʇʉ 
ʇ.ʅ.ʆ.ʈ ĸƔƐɗƣȶƨȡƓƻ ------------------------------------------------------------------------------- ʇʌ 
ʇ.ʅ.ʆ.ʉ ĸƔƐɗǓŸȧƞȧĞƶƷĥƐɗƷĥĳƆƋƉƋƁȫě ------------------------------------------------------ ʈʄ 
ʇ.ʅ.ʆ.ʊ ĸƔƐɗǓśȧƞȧłƻƙƻ ------------------------------------------------------------------------- ʈʄ 
ʇ.ʅ.ʆ.ʋ ĸƔƐɗǓśȧƞȧĞƶĶƶ ---------------------------------------------------------------------------- ʈʆ 
ʇ.ʅ.ʆ.ʌ ĸƔƐɗǓśȧƞȧƙƼȷǀżƌƻɗ ---------------------------------------------------------------------------- ʈʇ 
ʇ.ʅ.ʆ.ʍ ĸƔƐɗǓśȧƞȧĸƹĸƶŲɝƙƼȷǀɄĨě --------------------------------------------------------------- ʈʉ 
ʇ.ʅ.ʆ.ʅʄ ĸƔƐɗǓśȧƞȧǀȢƋȡɄưĥ ----------------------------------------------------------------------- ʉʄ 
ʇ.ʅ.ʆ.ʅʅ ĸƔƐɗǓŸȧƞȧǀȢɄǖƆƋěƨƩɆƋĸƔƐɗǀȢƋȡɄưĥ ------------------------------------------- ʉʅ 
ʇ.ʅ.ʆ.ʅʆ ĸƔƐɗǓŸȧƞȧƶƐƐǓƋŸȡǓȳĠǓĳĦƨ -------------------------------------------------------- ʉʈ 

ʇ.ʅ.ʇ ǦƋȳƷěȫŷƮ ----------------------------------------------------------------------------------------------------- ʉʊ 
ʇ.ʅ.ʇ.ʅ ǦƋȳƷěȫŷƮǓŸȧƞȧěȡĸĹŚɋɄŲȽƶĞƶǃƭŷɆƨƼɄǜŷȳƐɑɏơƻɗƐƶȢǖŽ Ƌ ------------------------ ʉʊ 
ʇ.ʅ.ʇ.ʆ ǦƋȳƷěȫŷƮǓŸȧƞȧĞƶƷŷȺŷƞȡƋȡŷƮĞƶƐɋƞȳƻƁȫě ---------------------------------------------- ʉʋ 
ʇ.ʅ.ʇ.ʇ ǦƋȳƷěȫŷƮǓŸȧƞȧĞƶƷĥƐɗƷĥĳǓɋŲƻɗƶȬĳ ------------------------------------------------- ʉʌ 
ʇ.ʅ.ʇ.ʈ ǦƋȳƷěȫŷƮǓŸȧƞȧĞƶƷŷȺŷƞȡƋȡŷƮĞƶƐɋƞȳƻĠƮƻɗ Ƌȡĳ ĞƶƶɌģƋɄŝƭǓɋɄǡĳ ------ ʉʍ 
ʇ.ʅ.ʇ.ʉ ǦƋȳƷěȫŷƮǓŸȧƞȧĞƶƷĥƐɗƷĥĳǖƶƉŷȳƐɋƜƼ ŐƷǓƄƐɗǦȶǜǔȷƋ ----------------------- ʊʄ 
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ʇ.ʅ.ʇ.ʊ ǦƋȳƷěȫŷƮǓŸȧƞȧĞƶƐɄĳĜȽŷěɋƞĳɗɅƙǓǁƭɯŷƷěȴĳƷƞɏǓȧǜƋȳ --------------------------- ʊʄ 
ʇ.ʅ.ʇ.ʋ ǦƋȳƷěȫŷƮǓŸȧƞȧƻȡĠȡŷǦƋȳŗŔ ŷǖĳǓĳɗ ------------------------------------------------ ʊʈ 
ʆ.ʅ.ʇ.ʌ ǦƋȳƷěȫŷƮǓŸȧƞȧƋĥƶȶƐƋȧƭěƨƩ ƹłƉƋȧ Ʒěȴĳ ƋȡĳƁȧƷƐłȳɋłƋ -------------------------- ʊʉ 
ʇ.ʅ.ʇ.ʍ ǦƋȳƷěȫŷƮǓŸȧƞȧĞƶƷĥƐɗƷĥĳǓɋƹƨ ǓɋŲƻɗƶȬĳƁȧƷƐłȳɋłƋ --------------------------- ʋʆ 
ʇ.ʅ.ʇ.ʅʄ ǦƋȳƷěȫŷƮǓŸȧƞȧĞƶƐɄĳĜȽŷƨȶƻƋȡƆȡƐƶȢǖŽ Ƌ ƋȡĳǓĳĦƨ ------------------------------ ʋʈ 

ʇ.ʅ.ʈ ƷƐĞǓ ------------------------------------------------------------------------------------------------------- ʋʊ 

ʇ.ʅ.ʈ.ʅ ƷƐĞǓǓŸȧƞȧɄĨƻĞƶŲɝɅŲƎɋƁȶɄƅěƌȴĳĞƶɄƆǁȽƶƓƭĞƶŲɝǀ.ǜ.Ɛ.ǓŽ.Ś Ƌȡĳ ǀ.ǜ.Ɛ.ǓŽ ----- ʋʊ 

ʇ.ʅ.ʈ.ʆ ƷƐĞǓǦƋŸƶƷěǓȹĳƨǟɆƙƂ-ƐƶȢǖŽ Ƌ ǓŸȧƞȧĞƶƷĥƐɗƷĥĳǓɋƹƨ ƋȡĳǓɋŲƻɗƶȬĳ -------------- ʋʊ 

ʇ.ʅ.ʉ ɅƙƋĞƶƭȳƁƇǖƸǓŸŅŷȡ ƋȡĳƭȳƁƇǖƸǓŸĸŷȳɄĞŲŚɋŵěɗĞƻƁȧʇ ----------------------------- ʋʋ 

ʇ.ʅ.ʉ.ʅ ɅƙƋĞƶƭȳƁƇǖƸǓŸŅŷȡǓŸȧƞȧĞƶǦƣȡǀŤŪɆƐŷĳ --------------------------------------- ʋʋ 

ʇ.ʅ.ʉ.ʆ ƭȳƁƇǖƸǓŸĸŷȳɄĞŲ-ŚɋŵěɗĞƻƁȧʇ ----------------------------------------------- ʌʄ 
ʇ.ʅ.ʊ ěȡĸĹŚɋɄŲȽƶĞƶ ǀ.ǜ.Ɛ.ǓŽ.Ś Ƌȡĳ ǀ.ǜ.Ɛ.ǓŽ ɄƏěƨƟȴŅ ---------------------------------------------- ʌʇ 

ʇ.ʆ ǦƋȳǓŗŔ  ƋȡĳƞȡƆȧǖƶǦƋŸƶŅŷȡ ------------------------------------------------------------------ ʌʉ 

ʇ.ʆ.ʅ ǦƋȳǓŗŔǦƋśƶŅŷȡǓśȧƞȧĞƶƜƼǓɗƐśȷƶǩĞǓƉŷȳ ƋȡĳƞȡƆȧĞƶƁȧƷěȴĳ Kyoto ---------------------- ʌʉ 

ʇ.ʆ.ʆ ǦƋȳǓŗŔǓśȧƞȧłȧǀɐĸƷƨȴɏ ------------------------------------------------------------------------------------ ʌʉ 

ʇ.ʆ.ʇ ǦƋȳǓŗŔǦƋŸƶŅŷȡǓɋģƋɗɼơěɗƞɯƋƇƋȫĳǀȢǓɯƭƐƶȢǖŽƋɅŚƻěƨƟȴŅƓƋĸȶƻŅǓƫłȡě -------- ʌʉ 

ʇ.ʆ.ʈ ƞȡƆȧǖƶƨɑȳĳɄƷŷǩƻɗǓŸȧƞȧǖƶƉŷȳƐɋƜƼŐƷǓƄƐɗǦȶǜǔȷƋ ------------------------------------------- ʌʊ 

ʇ.ʇ ɄĨƻĞƶŲɝɅŲƎɋ ƋȡĳɄĨƻƋɄưƓƭ ------------------------------------------------------ ʌʊ 

ʇ.ʇ.ʅ ɄĨƻĞƶŲɝɅŲƎɋƶƐǓɗ JICA ǓƷƫƐɗǓȡěǗɄƻȽƐƶȢǖŽ Ƌ ƋȡĳǓĳĦƨ ŀƌ ɋʆʄʅʄ ------------ ʌʊ 

ʇ.ʇ.ʆ ɄĨƻƋɄưƓƭƶƐǓɗƆƎĨƶłƐɑȳƋ -------------------------------------------------------------------- ʌʋ 
łɋƞȶěƁȧ ʈĞƶƞȡƞŲɛƎǦɋƞȧĥɄƷƫĳ 

ʈ.ʅ ɄǓĸěŸȧɄƙŸȽƨ ----------------------------------------------------------------------------------------- ʌʍ 

ʈ.ʆ ƁȧźɋĳƣȶƨȡǖƸǓŸƶƐǓɗĥɄƷƫĳ -------------------------------------------------------------------- ʌʍ 

ʈ.ʇ ƷƐɄƣƁ ƋȡĳĸɋŵŷɗſƌěɗĥɄƷƫĳ ----------------------------------------------------------------- ʍʅ 

ʈ.ʈ Ɓɋǜɋ ƋȡĳƶĸƎǓƨƟɯƋƇĥɄƷƫĳ ---------------------------------------------------------------------- ʍʅ 

ʈ.ʈ.ʅ ĞƶǦƣȡǀŤŪĸɋŲŷɅƙěȳĳɄŷƋɯƶżƩȧ -------------------------------------------------------------------------- ʍʅ 
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ʈ.ʈ.ʆ ĞƶƞƷĳȧěƙƼȷǀ -------------------------------------------------------------------------------------------------- ʍʆ 
ʈ.ʈ.ʇ ĞƶǖĳǓĳɗǖƟƋĸȶƻɅƙ ---------------------------------------------------------------------------------- ʍʉ 
ʈ.ʈ.ʈ ĞƶǖŸƶĥƋƼĳƎǃ ƋȡĳǩĳƶƐŷɗƎǃ ---------------------------------------------------------------------- ʍʊ 
ʈ.ʈ.ʉ ĞƶǖĳǓĳɗƶĸƎǓƨƟɯƋƇƶŲƐ ---------------------------------------------------------------------------- ʍʊ 

ʈ.ʉ ĥɋƋȶǓƐƼĳɗƐɄĸĹěɄƁǓ ------------------------------------------------------------------------------ ʍʌ 
ʈ.ʉ.ʅ ĥɋƋȶǓƐƼĳɗƶȹƨ--------------------------------------------------------------------------------------------------- ʍʌ 

ʈ.ʊ ĞƶǓȡěǗɄƻȽƁȧźɋĳĻěɗǓɋŲƻɗ --------------------------------------------------------------- ʅʄʊ 
ʈ.ʊ.ʅ ƁȧźɋĳĻěɗǓɋŲƻɗƐȶƨǖŸƶɆƋĥɄƷƫĳǦƣȡǀŤŪƋɝĸɋŲŷɅƙƞǜȳƐɋŲĳ -------------------------- ʅʄʊ 
ʈ.ʉ.ʆ łɄƷƨȽǓěƌȴĳĞƶĻěɗǓɋŲƻɗ ---------------------------------------------------------------------------- ʅʄʊ 
ʈ.ʉ.ʇ ĞƶǃƭŷɆƨƼɆƋłɄƷƨȽǓ -------------------------------------------------------------------------------- ʅʄʋ 

ʈ.ʊ ƷƐƣƞƆƋƉƋǓƷƫƐɗĞƶǖĳǓĳɗĥɄƷƫĳ --------------------------------------------------- ʅʄʍ 
ʈ.ʊ.ʅ ƆƋƉƋĠǗĸɗ ----------------------------------------------------------------------------------------------- ʅʄʍ 
ʈ.ʊ.ʆ ƆƋƉƋɅŚě ƋȡĳǓȳȧƨɑĳɗŷɝ ---------------------------------------------------------------------------------- ʅʅʈ 

ʈ.ʋ ƐƶȢƫŲƆƋƉƋɅŚƻƷŷȷǀĞƶǓƷƫƐɗĥɄƷƫĳ ----------------------------------------------- ʅʅʈ 
ʈ.ʌ ĞƶƷĥƐɗƷĥĳǓɋŲƻɗ ---------------------------------------------------------------------------- ʅʅʍ 
ʈ.ʌ.ʅ ĞƶƷĥƐɗƷĥĳǓɋŲƻɗƶȬĳ ---------------------------------------------------------------------------------- ʅʅʍ 
ʈ.ʌ.ʆ ĞƶƷĥƐɗƷĥĳǓɋŲƻɗƹǀ --------------------------------------------------------------------------------- ʅʆʄ 

ʈ.ʍ ĞƶƙĦŷɗƙĦĳɗƁȫě ƋȡĳſƨƞƻǓƷƫƐɗĞƶǖĳǓĳɗ --------------------------------------------- ʅʆʄ 
ʈ.ʅʄ ɄƷĥɀĳĸƷě ƋȡĳɄƷĥɀĳƐƶȢĞġ ƐɋɄƶȨĞƶĶƶǖĳǓĳɗ -------------------------------------------- ʅʆʅ 
ʈ.ʅʅ ƁȳƋǀȢƋȡɄưĥ ----------------------------------------------------------------------------------- ʅʆʅ 
ʈ.ʅʆ ɅƙƋĞƶǓěƨƩƦƞĥɄƷƫĳ ------------------------------------------------------------------- ʅʆʈ 

łɋƞȶěƁȧ ʉ ĞƶƞȡƞŲɛƎƞȧƆƋƉƋƐƶȢǖŽƋɅŚƻƫƋƷǖƐɗ 

ʉ.ʅ ƐƶȢǖŽƋƆƨƩŅŷȡ ---------------------------------------------------------------------------------- ʅʆʉ 
ʉ.ʅ.ʅ ƆƋƉƋƶȶƐǖƸǓŸ ------------------------------------------------------------------------------------------ ʅʆʉ 
ʉ.ʅ.ʅ.ʅ ŢƋɄƻģ ----------------------------------------------------------------------------------- ʅʆʉ 
ʉ.ʅ.ʅ.ʆ ƣȶĥƞƤǖƸǓŸ -------------------------------------------------------------------------------- ʅʆʍ 
ʉ.ʅ.ʅ.ʇ ƷƐɄƣƁŚȧ ------------------------------------------------------------------------------------- ʅʇʅ 
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ʉ.ʅ.ʅ.ʈ ǩĞǓƉŷȳ --------------------------------------------------------------------------------- ʅʇʇ 
ʉ.ʅ.ʅ.ʉ łƻǖƸǓŸ --------------------------------------------------------------------------------- ʅʇʋ 
ʉ.ʅ.ʅ.ʊ ĥɋƶȶƐĶǝŐɆƋĞƶǖƭƦƭěěƶɄƅɄƻȽƁȧźɋĳĻěɗǓɋŲƻɗƣěɗ ---------------- ʅʈʄ 
ʉ.ʅ.ʅ.ʋ ĥȳŲƦƞƁȫě --------------------------------------------------------------------------------- ʅʈʊ 
ʉ.ʅ.ʅ.ʌ ĥȳŲƦƞƣěɗƓŷǓƨȳƷƁ ------------------------------------------------------------------ ʅʉʇ 
ʉ.ʅ.ʅ.ʍ ĥȳŲƦƞĠƮƻɗ ěƷƨȡŷǓɋɄǡĳ ƋȡĳƶɌŐɯƶ ---------------------------------------------- ʅʉʈ 

ʉ.ʅ.ʆ ƆƋƉƋłȧǀǖƸǓŸ ------------------------------------------------------------------------------------------ ʅʉʋ 
ʉ.ʅ.ʆ.ʅ ƆƋƉƋǃƶȨǓŷǁ ----------------------------------------------------------------------------- ʅʉʋ 
ʉ.ʅ.ʆ.ʆ ƆƋƉƋǃƶȨƶȳěġŅŷȡ ------------------------------------------------------------------------- ʅʊʊ 
ʉ.ʅ.ʆ.ʇ ƆƋƉƋɆƷƞɄŇȽ --------------------------------------------------------------------------- ʅʊʋ 
ʉ.ʅ.ʆ.ʈ ƆƋƉƋǓŷǁɆƷƞ ---------------------------------------------------------------------------- ʅʊʌ 
ʉ.ʅ.ʆ.ʉ ŷɋƐƋɗĞƶơƶƆƨƩŅŷȡ ---------------------------------------------------------------------- ʅʊʍ 

ʉ.ʆ ƆƋƉƋɄǓŚŠěȡĸĹ-ǓĳĦƨ ----------------------------------------------------------------------- ʅʋʆ 

ʉ.ʆ.ʅ ƷƐŅǖƸǓŸ ƋȡĳĞƶźɋĳƁȧƻɋɄƏ ---------------------------------------------------------------------- ʅʋʆ 

ʉ.ʆ.ʆ ƞɯŷɛƫƋƁȶɄƅƞȧǦƌěƙŸƻɗĸɋɄƻȽƭŷƐ -------------------------------------------------------------------- ʅʋʉ 
ʉ.ʆ.ʇ ǖŽ ƋƦƞɄǓŚŠěȡĸĹ --------------------------------------------------------------------------------------- ʅʋʊ 

ʉ.ʆ.ʇ.ʅ ǖŽ ƋƦƞƨȳĠƶƐƶ -------------------------------------------------------------------------- ʅʋʊ 
ʉ.ʆ.ʇ.ʆ ƷƓěɗĸɋŲȶƻ Ƌȡĳĸɋŵƭ --------------------------------------------------------------- ʅʋʋ 

ʉ.ʆ.ʈ ǦƷźɆƋƦƞƷěȧƷě ---------------------------------------------------------------------------------------- ʅʋʌ 
ʉ.ʆ.ʉ ĞƶɄƷƐȽƷƓǓɗŚȧ -------------------------------------------------------------------------------------------- ʅʋʌ 
ʉ.ʆ.ʊ ĞƶɄƷƐȽƷƓǓɗƁȫě ƋȡĳǦƎƨɯƭ ---------------------------------------------------------------------------ʅʌʅ 
ʉ.ʆ.ʊ.ʅ ĞƶɄƷƐȽƷƓǓɗƁȫě -------------------------------------------------------------------------- ʅʌʅ 
ʉ.ʆ.ʊ.ʆ ǦƎƨɯƭƨłňŝŠ Ƌ ------------------------------------------------------------------------- ʅʌʈ 

ʉ.ʆ.ʋ ĞƶƷĥƐɗƷĥĳǓɋŲƻɗ ------------------------------------------------------------------------------------ ʅʌʈ 

ʉ.ʆ.ʌ ĞƶɄƷƐȽƷƓǓɗſƨƞƻ------------------------------------------------------------------------------------ ʅʌʉ 
ʉ.ʆ.ʍ ƷƐƞɯƋƇɄǜŝŠ ƶĸƎǓƨƟɯƋƇĥƨƎĥƨƋɝ ------------------------------------------------------------------- ʅʌʊ 
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ʉ.ʆ.ʅʄ ǖŽ ƋƦƞĸƹĸƶŲɝ ------------------------------------------------------------------------------------- ʅʌʋ 
ʉ.ʆ.ʅʅ ĞƶǦƐɗƶɌ --------------------------------------------------------------------------------------------------- ʅʍʆ 
ʉ.ʆ.ʅʆ ǓȳĠƦƞ ƋȡĳǓȳĠƫƻƦƞǖƉƶŲɐ -------------------------------------------------------------- ʅʍʇ 
ʉ.ʆ.ʅʇ ǓƨƑŷŸȡǀƐƑƆƨɛ ƋȡĳǓɋŲĳɗƷƐǀŷŸȡǖƸǓŸ ------------------------------------------------------------ ʅʍʉ 
ʉ.ʆ.ʅʈ ŷɋƐƋɗɄƁǓĸƶŲɝ ---------------------------------------------------------------------------------------- ʅʍʉ 
ʉ.ʆ.ʅʉ ƨŷȡɄưƐƻɗƷƐŅƞƻƶŚŠơěɗƞɯƋƇƋȫĳĥɄƷƫĳ ----------------------------------------------------- ʅʍʊ 

łɋƞȶěƁȧ ʊĞƶĸȶƻƶȹƨƞȧǖƉƶŲɐłƋ 

ʊ.ʅ ɄǓĸěŸȧɄƙŸȽƨ --------------------------------------------------------------------------------------- ʅʍʋ 
ʊ.ʆ ĞƶĸȶƻƶȹƨƞȧǖƉƶŲɐłƋ --------------------------------------------------------------------- ʅʍʋ 
ʊ.ʆ.ʅ ĞƶƞȡɄƷĨɏɄưƐƻɗŅƨȹƭǖŽ ƐɯƋơěɗƞɯƋƇ ---------------------------------------------------------- ʅʍʋ 
ʊ.ʆ.ʅ.ʅ ǩŅŒ ƆƶɄĠŷŸƷƞɏǓȧǜƋȳ ----------------------------------------------------------- ʅʍʋ 
ʊ.ʆ.ʅ.ʆ ĥŲɐěƨƩĞƶƷĥƐɗƷĥĳŷɋƐƋɗɄĽƌƶɄĠŷŸƷƞɏǓȧǜƋȳ --------------------------------- ʅʍʌ 
ʊ.ʆ.ʅ.ʇ ǓƌĳĞƶƋĥƶƓƻɄĠŷŸƷƞɏǓȧǜƋȳ ------------------------------------------------ ʅʍʌ 
ʊ.ʆ.ʅ.ʈ ǓƦơŲȡłŃěƨƩɄĠŷŸƷƞɏǓȧǜƋȳ -------------------------------------------------- ʅʍʍ 
ʊ.ʆ.ʅ.ʉ ƨƋƂȧƶƐƶȢǖŽ ƋɄĠŷŸƷƞɏǓȧǜƋȳ ------------------------------------------------------ ʅʍʍ 
ʊ.ʆ.ʅ.ʊ ƨƋƂȧƶǖ ƉƶŲĞƶ ƋȡĳŚȫěłőŃȷƋɄĠŷŸƷƞɏǓȧǜƋȳ ------------------------------- ʆʄʄ 
ʊ.ʆ.ʅ.ʋ ƨƋƂȧƶɄƶɂƐĸɋɅŚƋŚȧ ƋĥƶȶƐƋȧƭěƨƩ ǓɋŲĳɗ ƋȡĳǓȳƶȢɄư ŚȧɄĠŷŸƷƞɏǓȧǜƋȳ ---- ʆʄʄ 
ʉ.ʆ.ʅ.ʌ ƨƋƂȧƶơŲȡłŃěƨƩɄĠŷŸƷƞɏǓȧǜƋȳ --------------------------------------------------- ʆʄʅ 
ʊ.ʆ.ʅ.ʍ ƨƋƂȧƶƆƋƉƋƁȫě ƋȡĳǷŷȳƋȡƭƨɄĠŷŸƷƞɏǓȧǜƋȳ ---------------------------------- ʆʄʅ 
ʊ.ʆ.ʅ.ʅʄ ƨƋƂȧƶɅƶɒ ƋȡĳſƨƞƻɄĠŷŸƷƞɏǓȧǜƋȳ ------------------------------------------ ʆʄʆ 
ʊ.ʆ.ʅ.ʅʅ ƨƋƂȧƶĞƶĶƶ ƋȡĳƐŲŸȴɏƐŵŸƻǀȢŅĹłȧǀɐɄĠŷŸƷƞɏǓȧǜƋȳ --------------------- ʆʄʆ 
ʊ.ʆ.ʅ.ʅʆ ƨƋƂȧƶɄƁǓĸƶŲɝɄĠŷŸƷƞɏǓȧǜƋȳ ----------------------------------------------- ʆʄʇ 
ʊ.ʆ.ʅ.ʅʇ ƨƋƂȧƶɅƙƋĞƶɄĠŷŸƷƞɏǓȧǜƋȳ --------------------------------------------------- ʆʄʇ 
ʊ.ʆ.ʅ.ʅʈ ĠŲťƶŚŠƓƻłƻƙƻɄĠŷŸƷƞɏǓȧǜƋȳ ----------------------------------------- ʆʄʈ 
ʊ.ʆ.ʅ.ʅʉ ǦĳĦĞƶƷǖǀƷŅǀŅŷȡěƨƟȴŅɄĠŷŸƷƞɏǓȧǜƋȳ ---------------------------------- ʆʄʈ 

ʊ.ʆ.ʆ ĞƶƞȡɄƷĨɏɄưƐƻɗŅƨȹƭǩŅŒƆƶƨȶƻŝŠ Ƌ -------------------------------------------------------- ʆʄʉ 
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ʊ.ʆ.ʆ.ʅ ǩŅŒƆƶƷěȴĳƷƞɏǓȧǜƋȳ ----------------------------------------------------------- ʆʄʉ 
ʊ.ʆ.ʆ.ʆ ǩŅŒ ƆƶǓĶĜŷɗɄƻĠʅ ------------------------------------------------------------ ʆʄʉ 
ʊ.ʆ.ʆ.ʇ ǩŅŒ ƆƶǓĶĜŷɗɄƻĠʇ ------------------------------------------------------------ ʆʄʊ 

ʊ.ʆ.ʇ ĞƶƞȡɄƷĨɏɄưƐƻɗŅƨȹƭƷƐŅƞƻƶŚŠƨȶƻŝŠ Ƌ---------------------------------------------------ʆʄʊ 
ʊ.ʆ.ʇ.ʅ ƷƐŅƞƻƶŚŠƨȶƻŝŠƋƷěȴƨʇʈ ƨŲťƻʇ ǓĶĜŷɗʅ ---------------------------- ʆʄʊ 
ʊ.ʆ.ʇ.ʆ ƷƐŅƞƻƶŚŠƨȶƻŝŠƋƷěȴƨʇʄ Ƌȡĳʇʅ ƨŲťƻʇ ǓĶĜŷɗʅ ------------------- ʆʄʌ 
ʊ.ʆ.ʇ.ʇ ƷƐŅƞƻƶŚŠƨȶƻŝŠƋƷěȴƨʇʅ ƨŲťƻʇ ǓĶĜŷɗʇ ---------------------------- ʆʅʄ 

ʊ.ʇ ǓȡĞġǖƾǓŸȧƞȧĞƶƙǔƞǁƙǗƭƻƁƇƙƻɆƋĞƶǓȡěǗ ---------------------------------------- ʆʅʇ 
ʊ.ʈ ǓƋƌȡŝŠƋƶȹƨɄƻȽƻƁƇƙƻƞȡɄƷĨɏɄưƐƻɗ ------------------------------------------------------- ʆʅʈ 

łɋƞȶěƁȧ ʋɄǜŷȳƐɑɏơƻɗƐƶȢǖŽƋ Ƌȡĳ  ǀȢƉƋĞƶĞŷɗƐƋŽƭ 

ʋ.ʅ ǓĞŸ ƋȳƞƻɆƋɄǜŷȳƐɑɏơƻɗŅǦǀȢłŃƫƋ ƋȡĳǀȢƉƋĞƶĞŷɗƐƋŽƭ ------------------------- ʆʆʆ 
ʋ.ʅ.ʅ ŚɋŵěɗĞƻƨȳƋɄƞƻǖĳǓĳɗ ------------------------------------------------------------------- ʆʆʆ 
ʋ.ʅ.ʅ.ʅ ƆƋƉƋƐƶȢǖŽ ƋɄǓŚŠěȡĸĹ-ǓĳĦƨ ------------------------------------------------ ʆʆʆ 

ʋ.ʅ.ʆ ŚɋŵěɗĞƻǖĳǓĳɗ ------------------------------------------------------------------------------ ʆʆʇ 
ʋ.ʅ.ʆ.ʅ ƆƋƉƋƐƶȢǖŽ ƋƆƨƩŅŷȡ ---------------------------------------------------------- ʆʆʇ 
ʋ.ʅ.ʆ.ʆ ƆƋƉƋƐƶȢǖŽ ƋɄǓŚŠěȡĸĹ-ǓĳĦƨ ----------------------------------------------- ʆʆʍ 
ʋ.ʅ.ʆ.ʇ ĞƶǓƋƩŷɗɄƻȽɄǜŷȳƐɑɏơƻɗƐƶȢǖŽ Ƌ -------------------------------------------- ʆʇʆ 

ʋ.ʅ.ʇ ŚɋŵěɗĞƻƷƐŷȡƐŷŸȡĥɄƷƫĳ --------------------------------------------------------------------- ʆʇʇ 
ʋ.ʅ.ʇ.ʅ ƆƋƉƋƐƶȢǖŽ ƋƆƨƩŅŷȡ ---------------------------------------------------------- ʆʇʇ 
ʋ.ʅ.ʇ.ʆ ƆƋƉƋƐƶȢǖŽ ƋɄǓŚŠěȡĸĹ-ǓĳĦƨ ----------------------------------------------- ʆʇʊ 

ʋ.ʆ ƦƞƐƋǗɋɄƅƋȫĳĞƶɅƷƐƷƐȺƻǩĞǓƉŷȳƶƐǓɗĥɄƷƫĳ ----------------------------------- ʆʇʌ 
ʋ.ʆ.ʅ ƞƮȴɏ ƋȡĳƞƮȴɏěɋƐȳŷŷƑȷĳ ------------------------------------------------------------------------------------ʆʇʌ 
ʋ.ʆ.ʆ ĞƶɄěȽƋɄǡȽĳɆƋłɋɄƎƶǓƨȳƷƁ -------------------------------------------------------------------------ʆʇʌ 

ʋ.ʇ ǓɄĳġƐɄǜŷȳƐɑɏơƻɗǦǀȢłŃƫƋ ƋȡĳǀȢƉƋĞƶĞŷɗƐƋŽƭ ------------------------------------ ʆʇʍ 
ʋ.ʈ ƐŲŸȴɋɆƋɄǜŷȳƐɑɏơƻɗƐƶȢǖŽƋ ------------------------------------------------------------------ ʆʉʇ 
ʋ.ʉ ɄǜŷȳƐɑɏơƻɗǀȢłŃƫƋɄƻȽƆƋƉƋƐƶȢǖŽƋƆƨƩŅŷȡ ƋȡĳɄǓŚŠěȡĸĹ-ǓĳĦƨ ---------------------ʆʉʈ 
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ʋ.ʉ.ʅ ŚɋŵěɗĞƻǖĳǓĳɗ ------------------------------------------------------------------------------- ʆʉʈ 
ʋ.ʉ.ʅ.ʅ ĞƶƐɄĳĜȽŷĞƶĶƶ ------------------------------------------------------------------ ʆʉʈ 
ʋ.ʉ.ʅ.ʆ ĞƶƞƷĳȫĳłɋƎŐ ------------------------------------------------------------------ ʆʉʈ 
ʋ.ʉ.ʅ.ʇ ĞƶƞƷĳȫĳƨȳĠłɋƋȹŐ --------------------------------------------------------------- ʆʉʉ 

ʋ.ʉ.ʆ ŚɋŵěɗĞƻƷƐŷŸȡƐŷŸȡ------------------------------------------------------------------------------- ʆʉʉ 
łɋƞȶěƁȧ ʌɅƙƋĞƶƷĥƐɗƷĥĳƐƶȢǖŽƋ 

ʌ.ʅ ĞƶǓɄĳġƐƞȧɄǜŷȳƐɑɏơƻɗǦǀȢłŃƫƋǓɋģƋɗɼ ƋȡĳǀȢƉƋĞƶĞŷɗƐƋŽƭ --------------------- ʆʉʋ 
ʌ.ʆ ěƨƩǀȢƆȧƐŲŸȴɏƐŵŸƻ -------------------------------------------------------------------------- ʆʋʅ 
ʌ.ʇ ěƨƩǀȢƆȧƷŷȺŷƞȡƋȡŷƮƐƶȢǖŽƋ --------------------------------------------------------------------- ʆʋʅ 
ʌ.ʇ.ʅ ǓƫǓƦƞƷěȴƨƷŷȺŷƞȡƋȡŷƮƐƶȢǖŽƋ -------------------------------------------------------------- ʆʋʅ 

łɋƞȶěƁȧ ʍĞƶǀȢƦĥɄǓŚŠěȡĸĹĥɄƷƫĳ 

ʍ.ʅ ĞƶǀȢƦĥɄǓŚŠěȡĸĹĥɄƷƫĳ --------------------------------------------------------------------- ʆʋʋ 
ʍ.ʅ.ʅ ĞƶǓƋƩŷɗ ƋȡĳǀȢƆȧǖƸǓŸɆƋĞƶǀȢƦĥɄǓŚŠěȡĸĹ ----------------------------------------------------- ʆʋʋ 
ʍ.ʅ.ʆ ǦŷŽƷƐɄưłƋɝɄǓŚŠěȡĸĹƶƐǓɗĥɄƷƫĳ ---------------------------------------------------------------- ʆʋʍ 
ʍ.ʅ.ʇ ŷɆƨƼɄǓŚŠěȡĸĹƶƐǓɗĥɄƷƫĳ -----------------------------------------------------------------------------ʆʌʇ 
ʍ.ʅ.ʈ ĞƶǃƭŷɆƨƼɄǓŚŠěȡĸĹƶƐǓɗĥɄƷƫĳ ------------------------------------------------------------------- ʆʌʈ 

łɋƞȶěƁȧ ʅʄǓƋƌȡŝŠƋ Ƌȡĳ ǦƋȳǖǓƋɝ 

ʅʄ.ʅ ǓƋƌȡŝŠƋ---------------------------------------------------------------------------------------- ʆʌʌ 
ʅʄ.ʆ ǦƋȳǖǓƋɝ ------------------------------------------------------------------------------------- ʆʌʍ 
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ƐőŃȧǷƐǓƨƟɯƋƇ 

ʗʄʏʈǓˀʃǏˏʟɰȐʊȇɰʻʆˀʃǏǗɰɧʈʐʺʫʃʏʧɰȚʇʨ ʇʨ ȓʉ ʏʫʨ  
ʗʄʏʈǓˀʃǏːʊȅʉǱʊɾ̔ ʏʧɰȚɷʋȐɛʏǌ ʃʧɴʏʧɰȚǱʊȐʉȈʉʳʃɰɰʊ 
ʗʄʏʈǓˀʃǏˑʋʁǏʅʋʌʧȈɲ 
ʗʄʏʈǓˀʃǏ˒ʊȅʉǱʊɾ̔ ʏʧɰȚɷʋʅʋ ʏʧɰȚʳǗʆʱɸ̈ ʃʧɴʏɿǙʳǗʆʃʧɴʏʧɰȚɵȋɵʊɾ̔ 
ʗʄʏʈǓˀʃǏ˓ʄɣǃʨʏʶʃʭʊ 
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ʗʄʏʈǓˀʃǏ˖ʊʬʄȈʆʳʃɺʶʱɾ̈ ʊǱʊʳʃǱʊʏʧɰȚ 
ʗʄʏʈǓˀʃǏ˗ɰǗʈʧɿʏǌɴʻǻʄʊʧȐǍ ʃ 
ʗʄʏʈǓˀʃǏˏˎ Ȁȋɴɵʶǿʉʋʈǟʧɿɦ ʋ̈ǱʊǗɿɩɿʆʧʃʧɿǖʄʊʧȐǍ ʃ 

  



ʊȅʉǱʊɾ̔ ȍʉɿr ʈǘɦʐɿʫʄʹʷȇʋʻʄʊʧȐǍ ʃ ʃʧɴʏɴƾʈʱʆɹʱʋɹ ʏǗȉʄĥ̒ɄƷƫĳǦƣȡǀŤŪƋɝĸɋŲŷɅƙěȳĳɄŷƋɯƶżƩȧ ěɋƞĳɗɅƙƷěȴĳƷƞɏǓȧǜƋȳ 
  

ʱʊɠʄʱʊɠɴʱǻʉʸǗɰɧʈʐʺʫʃʇʨ ʇʨ ȓʉ ʏʫʨ (PPIC)                                                                                                          x 
 

ƐőŃȧźƹĳ 

Ȁȋɴʁʨː, ʋˏɰƽɱɾǉ ʳʃǱʊǻɰʻȃɿʫɵʬʋ ...................................................................... ˏ  ˎ
Ȁȋɴʁʨː, ȅː́ȋ̡́ʈ́ǗɿʏǗȉʄ̒ʏʧɰȚɲʫɾ ȈʆʁʩɰʏʈʫǗʁ .................................................. ˏ  ˎ
Ȁȋɴʁʨː,ˑ ȅ́ȋ̡́ʈ́ǗɿʏǗȉʄ̒ʏʧɰȚɲʫɾ Ȉʆʁʩɰʒɾǌʬɴ .................................................. ˏ  ˏ
Ȁȋɴʁʨː,˒ ɵʶʃʭʃʏǿʁ ɰʏǗȉʄ̒ǱʊʏʧɰȚɦʋʨǗʄǸ ʃɦȐ ʁ ............................................ ˏ  ̞
Ȁȋɴʁʨː,˓ ʁʨȀɴʁʄǘɴ̒ʑʬɿɦɲʁʊʬ ....................................................................................... ˏ  ̟
Ȁȋɴʁʨː,̝ ɵʁʃʭʃʏǿʁ ɰʏǗȉʄ̒ǱʊʏʧɰȚɰǐʫɴɿʁʄʃ̒ʒɦɴƼɿʊʄʏɲ̒ɦǗȉɴ ............................ ː  ˏ
Ȁȋɴʁʨː,̞ ʏɰʈǕȈʆrʃɰʧɵǁʆʧɦǗǳʷɦȊ ʄʋǸ̒Ȑ ȃʊɾ  y............................................. ː  ̞
Ȁȋɴʁʨː,̟ʏȉʏȈʆǗɰɧʈʏʧɰȚ .............................................................................. ˑ  ˎ
Ȁȋɴʁʨ˒,ǱˏʊɦǗʄɠʄɦʂɠʄɷɦǗʈʨʏ ʋɦʨʁʨȀɴʁǶɰ̒ʏɾʁ ʋʄ̒ʬʈȐǌʊ ................................... ˏ ˎ  ̞
Ȁȋɴʁʨ˒,ǗːʄʇʆʃʧɴɵʁǵʉǗʄʇʆɱȚɵ̒ʏǗȉʄ̒ʉɰʈɰɦʂǙʨ̡ʅʀǕʨ .................................... ˏ ˎ  ̠
Ȁȋɴʁʨ˒, ʄˑʊʧȉɾ ʂʃȃʃʃʧɴʏȉǔʊyʏǗȉʄ̒ɲɦǗȉɴ&ɰɣǁʄ̒ʁʨˏ' .............................. ˏ ˏ  ˒
Ȁȋɴʁʨ˒,ʄ˒ʊʧȉɾ ʂʃȃʃʃʧɴʏȉǔʊyʏǗȉʄ̒ɲɦǗȉɴ&ɰɣǁʄ̒ʁʨː' .............................. ˏ ˏ  ̟
Ȁȋɴʁʨ˒,˓ ʄɣǃʨȊ ʃʉʃǌʃʧɴɦǗɲɝɴɵǗɰʏǗȉʄ̒ʄʁɦʊʨǱʊǵʊȐ ɴʏɴ̒ .............................. ˏ ː  ˏ
Ȁȋɴʁʨ˒,̝ ɿʳʈǘɲʱǗȉɴ ......................................................................................... ˏ ː  ː
Ȁȋɴʁʨ˒,̞ ʅ̡ʃǱʊʏɰʈǕȈʆɲɦǗȉɴʋʈǟʧɿ............................................................... ˏ ː  ˒
Ȁȋɴʁʨ˓,ˏ ɰǗʈʧɿɰʈǓʏʁ̒ʩɰɦ ʇǘɡɴǗʄǶʶʲɱ&ʈʨʋʨ̡ʈ́Ǘɿ'ʆʨǷǐʁː ˎˏ -ˎːˎˏ˓ɦ ȵʱɱɿǌǗʆ̫ʏʨʐʃʫ . ˏ ˑ  ˑ
Ȁȋɴʁʨ˓, ʏːʶɦɾʨʈǗʄǶʶ̡ɱʈʂǖʈ&#'ȵɦ ɱɦɿǌǗʆ̫ʏʨʐʃʫ ........................................ ˏˑ  ˒
Ȁȋɴʁʨ˓, ʏˑʨɿʫɾǝȈʆʒɿʧʄʊȉ ʃʧɴʒʄǑʄʊȉǗʄǶʶ̡ɱ ȵɦ ɱɦɿǌǗʆ̫ʏʨʐʃʫ ..................... ˏˑ  ˓
Ȁȋɴʁʨ˓,˒ ʋɦǑɞʃɱǖʋ &̡̒ʈ́Ǘɿ-ʌʧȄʁʨ'ǗʄǶʶ̡ɱʃʧɴʁʧʏɱǖʋʻɦȵ ɱɦɿǌǗʆ̫ʏʨʐʃʫ .............. ˏˑ  ̝
Ȁȋɴʁʨ˓,ʋ˓ʁǏʅʋʳʃǱʊʒɦɴƼɿɦʋʨȐ ʊȃɿʫʊʩɴʒ̡ɾǌɿɰǐʫɴʁʩɰ ɱ̡ʂǐʬǷǐʁː ˎˏ  ̝............... ˏˑ  ̠
Ȁȋɴʁʨ˓,ʋ̝ʁǏʅʋʳʃǱʊʒɦɴƼɿɦʋʨȐ ʊȃɿʫʊʩɴʒ̡ɾǌɿɰǐʫɴʁʩɰ ɱ̡ʏʨȑ Ƿǐʁː ˎˏ  ̝......... ˏˑ  ̠
Ȁȋɴʁʨ˓,̞ʋʁǏʅʋʌʧȈɲɲʫɾ ȈʆʁʩɰʏʈʫǗʁ ............................................................ ˏ ˒̟  
Ȁȋɴʁʨ˓,̟ʋʁǏʅʋʌʧȈɲɲʫɾ ȈʆʁʩɰʒɾǌʬɴɰǐʫɴɿʶʄʃʻʒʱɴƼɿʊʄʏʻɲʱǗȉɴ ...................... ˏ ˓ː  
Ȁȋɴʁʨ˓,̠ ʋʁǏʅʋʌʧȈɲɲʫɾ ȈʆʇɰʻȅɿʏʈʫǗʁɰǐʫɴɿʶʄʃʻʒʱɴƼɿʊʄʏʻɲʱǗȉɴ................ ˏ˓  ˑ
Ȁȋɴʁʨ˓,ˏ ʋˎʁǏʅʋʳʃʌʧȈɲɲʫɾȈʆɱǖʋʻ ............................................................. ˏ ˓˒  
Ȁȋɴʁʨ˓,ˏ ʁˏʁʐʶrʃʗʄɰʊɾʽɦʃȐ ʁ̡ɺʋǗʄǸ ʃɦȐ ʁʃʧʉʈɦǗʄʨǗȅʏʻ ......................... ˏ ˓̟  
Ȁȋɴʁʨ˓,ˏːʁʨȀɴʁɿʁʄʃ̒ɦʃȐ ʁ.............................................................................. ˏ ˓̠  



ʊȅʉǱʊɾ̔ ȍʉɿr ʈǘɦʐɿʫʄʹʷȇʋʻʄʊʧȐǍ ʃ ʃʧɴʏɴƾʈʱʆɹʱʋɹ ʏǗȉʄĥ̒ɄƷƫĳǦƣȡǀŤŪƋɝĸɋŲŷɅƙěȳĳɄŷƋɯƶżƩȧ ěɋƞĳɗɅƙƷěȴĳƷƞɏǓȧǜƋȳ 
  

ʱʊɠʄʱʊɠɴʱǻʉʸǗɰɧʈʐʺʫʃʇʨ ʇʨ ȓʉ ʏʫʨ (PPIC)                                                                                                          xi 
 

Ȁȋɴʁʨ˓,ˏˑǗʄɦʇʁȍʊʨʏɿǙ̡ɺʋǗʄǸʱʃȐʁȃǘ ʄʻǶʄ̒ȅʃʃʧɴɷʭʄǗʄʁ̫  ........................ ˏ ˔ː  
Ȁȋɴʁʨ˓,ˏ˒ʁʧʃǐʅʋ ʃɦȐ ʁʊʄʏǗ̒ʄǸ ʃɦȐ ʁɦȵɰǐʫɴɿʶʄʃʻʒʱɴƼɿʊʄʏʻɲʱǗȉɴ ............... ˏ ˔˒  
Ȁȋɴʁʨ˓,ˏ˓ʁʧʃǐʅʋǱʊɵʧɣǁʩʈǗɿʨ ............................................................................. ˏ ˔̝  
Ȁȋɴʁʨ˓,ˏ̝Ǘʄʱʇʁɸɦ ʨʃʧɴʊʫɰƽǸɿʧʏǲʁʃ̒̌ ɺ̡ʋȅʃʊɰɦɳʨɹ ȵɦɰǐʫɴɿʁʄʃ̒ʒɦɴƼɿʊʄʏɲ̒ɦǗȉɴ ... ˏ ˔̟  
Ȁȋɴʁʨ˓,ˏ̞ʏʱɴƽʄǗʄʱʇʁʏɿǙɦʋʨɦǳɰɦȵʲɰǑʊɿʶʄʃʻɲʱǗȉɴ ....................................... ˏ ˔̠  
Ȁȋɴʁʨ˓,ˏ̟ʋɰƽɾʸʊʭʈʳʃǗʄǸȐɚʏǌɰǐʫɴǗɰɧɴǗʆ̫ʏʨʐʃʫ .......................................... ˏ ˕  ˑ
Ȁȋɴʁʨ˓,ˏ̠ʏǍʧɿʧǗʄǸɷʃɦ ȵʈɾǉ ʋʃʨʈʭʉ ȇ̌ɰ̒ʆˀʃǏɰǐʫɴɿʁʄʃ̒ʒʱɴƼɿɲʱǗȉɴ .................. ˏ ˕  ˒
Ȁȋɴʁʨ˓,ːˎɵʶʃʭʃǗʄǸʆʋʊɺǈȀʈǗɰɧʈʱȵȀʈʈɾǉ ʋɰǐʫɴɿʁʄʃ̒ʒɦɴƼɿʊʄʏɲ̒ɦǗȉɴ ......... ˏ ˕  ˒
Ȁȋɴʁʨ˓,ːˏʈʫɱʊʄʊɵʶʄɴʊʄʏʻǗʄǸʆʋʊɺǈɰǐʫɴǗɰɧɴǗʆ̫ʏʨʐʃʫ ...................................... ˏ ˕  ̝
Ȁȋɴʁʨ˓,ːːʈʫɱʊʄʊʄȄǎ ʄʻʄʃǜʶʊʄʏʻǗʄǸʆʋʊɺǈɰǐʫɴǗɰɧɴǗʆ̫ʏʨʐʃʫ ............................... ˏ ˕  ̝
Ȁȋɴʁʨ˓,ːˑʈʫɱʊʄʊʏǲʁʃ̒ʊʄʏʻɦʈǗɲɩȐ ʊɰǐʫɴɿʁʄʃ̒ʒʱɴƼɿɲʱǗȉɴ ................................. ˏ ˕  ̞
Ȁȋɴʁʨ˓,ː˒Ǘȅɰʻɵʶɾʬ ʋʊʄʏʻǗʄǸʆʋʊɺǈʱȳȀʈǗʄʱʇʁʈʫɱʊʄʊ ................................ ˏ ˕  ̞
Ȁȋɴʁʨ˓,ː˓ǗʄɦʇʁʃʧɴʁʁʐɺʁʨɦǗʄʨǗȅʏʊ̒ʄʏʏ̒ǵƼ ɿʻȇɰ̒ʆˀʃǏɰǐʫɴɿʁʄʃ̒ʒʱɴƼɿʊʄʏʻɲʱǗȉɴ........... ˏ ˖  ˏ
Ȁȋɴʁʨ˓,ː̝ǗʄʇʆʁʩɰɦǗʄʨǗȅʏʻɦȵɰǐʫɴǗɰɧɴǗʆ̫ʏʨʐʃʫ ................................................ ˏ ˖  ː
Ȁȋɴʁʨ˓,ː̞ǗɲɩȐ ʊɦǗʄʨǗȅʏʁ̒ʩɰȀʈǗʄʇʆr ʃʏǵƼɿ̒ȇɰ̒ʆˀʃǏɰǐʫɴɿʁʄʃ̒ʒʱɴƼɿʊʄʏʻɲʱǗȉɴ ˏ̟  ː
Ȁȋɴʁʨ˓,ː̟ʒȄʈˀʉ ʃrǱʊʁʁʭʋȂʃʁʩɰɰǐʫɴǗɰɧɴǗʆ̫ʏʨʐʃʫ ....................................... ˏ ˖  ː
Ȁȋɴʁʨ˓,ː̠ǗʄʇʆʁʩɰʏǗȉʄʻǱʊɦǗʄʨǗȅʏɰ̒ǐʫɴǗɲɩȐ ʊ................................................ ˏ̟  ˑ
Ȁȋɴʁʨ˓,ˑˎǱʊɦǗʄʨǗȅʏʄ̒ɴƾʃ̒ʒȄʈˀʉɰǐʫɴǗɰɧɴǗʆ̫ʏʨʐʃʫ .......................................... ˏ ˖  ˒
Ȁȋɴʁʨ˓,ˑˏǱʊɦǗʄʨǗȅʏʄ̒ɴƾʃ̒ʒȄʈˀʉʊʄʏʏ̒ǵƼ ɿʻȇɰ̒ʆˀʃǏɰǐʫɴɿʁʄʃ̒ɲɦǗȉɴ ................. ˏ ˖  ˒
Ȁȋɴʁʨ˓,ˑːǱʊɦǗʄʨǗȅʏȁ̒ʈʆʋʊʄʏʏ̒ǵƼ ɿʻȇɰ̒ʆˀʃǏɰǐʫɴɿʁʄʃ̒ɲɦǗȉɴ ........................ ˏ ˖˓  
Ȁȋɴʁʨ˓,ˑˑʄǿǌɹɲʈȄɲʈʃ̔ɰǐʫɴɦɱɿǌǗʆ̫ʏʨʐʃʫ .................................................. ˏ ˖  ̝
Ȁȋɴʁʨ˓,ˑ˒ɵʶʃʭʃȊʃʉʃǌʏʊʫʄȀʈǗʄʱʇʁʏǗȉʄʻǱʊȋʄʻʊʉʸʱʆʋ˕ʳʀǀ ................... ˏ ˗  ˏ
Ȁȋɴʁʨ˓,ˑ˓Ǘɲʩ̫ȐǍʃʒʄ̒ʊʁɦȵ ȵɦɰǐʫɴǗɰɧɴǗʆ̫ʏʨʐʃʫ ................................................... ˏ ˗  ː
Ȁȋɴʁʨ˓,ˑ̝ȐǍʃȈʆǱʊʒʄ̒ʊʁɰǐʫɴɿʁʄʃ̒ʒʱɴƼɿʊʄʏʻɲʱǗȉɴ ......................................... ˏ̠  ˑ
Ȁȋɴʁʨ˓,ˑ̞ɰʁɾ ɿ̒ǗȀ ʃrǗʄɦʇʁɷʁɴʪɦȵʈɾǉʋʏʫɱȈʆʏǵƼɿ̒ˏ  ................................ ˏ ˗  ˒
Ȁȋɴʁʨ˓,ˑ̟ɵʁʃʭʃɦʇǅɡʌɦʁʏɵʊɾ ʒ̔ʃǌʊǸɿʧʏǲʁʃ̒̌ ɺ̡ʋɵʬʋʈɰɰǐʫɴɦɱɿǌǗʆ̫ʏʨʐʃʫ ........ ˏ ˗  ̝
Ȁȋɴʁʨ̝,ʋˏʁǏʅʋ ʃrɰʧɵǁʆʧȈɰȚʆʧɦǗǳʷɦȊ ʄʋǸ̒ʈʭʉǗʄǸʆʋʊɺǈǗɰɧʈʁʨˑ  ˒ʈɾǉ ʋˑ ʏǵƼ ɿʻ ˏ ːˎ  ̞
Ȁȋɴʁʨ̝, ʋːʁǏʅʋ ʃrɰʧɵǁʆʧɦǗǳʷɦȊ ʄʋǸ̒ʈʭʉǗʄǸʆʋʊɺǈǗɰɧʈʁʨˑˎ&ˑ  ˏʈɾǉ ʋˑ ʏǵƼ ɿʻ ˏ....... ː ˎ  ̟
Ȁȋɴʁʨ̝, ʋˑʁǏʅʋ ʃrɰʧɵǁʆʧȈɰȚʆʧɦǗǳʷɦȊ ʄʋǸ̒ʈʭʉǗʄǸʆʋʊɺǈǗɰɧʈʁʨˑ  ˏʈɾǉ ʋˑ ʏǵƼ ɿʻ ˑ...... ː ˏˏ  



ʊȅʉǱʊɾ̔ ȍʉɿr ʈǘɦʐɿʫʄʹʷȇʋʻʄʊʧȐǍ ʃ ʃʧɴʏɴƾʈʱʆɹʱʋɹ ʏǗȉʄĥ̒ɄƷƫĳǦƣȡǀŤŪƋɝĸɋŲŷɅƙěȳĳɄŷƋɯƶżƩȧ ěɋƞĳɗɅƙƷěȴĳƷƞɏǓȧǜƋȳ 
  

ʱʊɠʄʱʊɠɴʱǻʉʸǗɰɧʈʐʺʫʃʇʨ ʇʨ ȓʉ ʏʫʨ (PPIC)                                                                                                          xii 
 

Ȁȋɴʁʨ̞,Ȁˏȋɴȍʉɿʳʈǘʱʐɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃ ......................................................... ː ˏ̞  
Ȁȋɴʁʨ̞, ʏː ɴɦƽʄʁʁʐʶrʃɦʐɿʫʄ̫́ȇʋʒ̒ʌʧɷǃȉʃ ʃʧɴʌʧȃʃǱʊǱɿ̒ʄʃǍʉ ........................ ː ˑ  ̠
Ȁȋɴʁʨ̟,Ǳˏʊʏ ɴɦƽʄʌʧȃʃǱʊǱɿ̒ʄʃǍʉ ʐɦɿʫʄ̫́ȇʋʏ̒ǲʁʃ̒̌ .................................... ː ˓  ̞
Ȁȋɴʁʨ̟,ɰːʈǕʌʧʂʨǗɿɩɿʆʧʃʧɿǖʄʊʧȐǍʃ ........................................................................ ː ˕  ˑ
Ȁȋɴʁʨ̠,ȇˏɾʧɷǃɰʈǕɰʈǓʫǸ ʃʧɴɰȀǌʄ̡ʈǘɴʄʁǻǈʃ ................................................... ː ˕  ̠
Ȁȋɴʁʨ̠,ǱːʊʏʃǜʁʏʶrɵɦʋʨǱʊɺʩɰɷɣǃʬʃɰǐʫɴʈʭʉɰʫɴɦɿʃˀʊ ........................................... ː ˖ˎ  
Ȁȋɴʁʨ̠, ɿˑrʈǘɺʩɰɷɣǃʬʃȀʈʅǘʬʌʏʈʫǗʁɰǐʫɴʈʭʉɰʫɴɦɿʃˀʊ ............................................. ː ˖ˏ  
Ȁȋɴʁʨ̠,Ǳ˒ʊɵʶǿʉʊʄʏʻɲʱǗȉɴ ....................................................................... ː ˖  ˑ
Ȁȋɴʁʨ̠,Ǳ˓ʊɵʁǿ ʉ ʋɦʨǱʊǗʄɿʧʄɿǌʧʃʧɴǱʊ̡ʀȂ ʁ.................................................... ː ˖  ˒
Ȁȋɴʁʨ̠,Ǳ̝ʊɲɾȄEIRR................................................................................... ː ˖˓  
Ȁȋɴʁʨ̠,ʋ̞ʁǏʅʋ ʏɦɺǈɰʧɵǁrʃǱʊʌʧȈɲʆʨǱʊ̡ǗʄǗʄɩʋ ................................................ ː ˖  ̞
 
 
 

 



ʊȅʉǱʊɾ̔ ȍʉɿr ʈǘɦʐɿʫʄʹʷȇʋʻʄʊʧȐǍ ʃ ʃʧɴʏɴƾʈʱʆɹʱʋɹ ʏǗȉʄĥ̒ɄƷƫĳǦƣȡǀŤŪƋɝĸɋŲŷɅƙěȳĳɄŷƋɯƶżƩȧ ěɋƞĳɗɅƙƷěȴĳƷƞɏǓȧǜƋȳ 
  

ʱʊɠʄʱʊɠɴʱǻʉʸǗɰɧʈʐʺʫʃʇʨ ʇʨ ȓʉ ʏʫʨ (PPIC)                                                                                                          xiii 
 

ƐőŃȧƷĞǜǁȡĸ ƋȡĳŚƱƷĞƨ 

ǗǱʐǙʧɵʁʨ˓, ˏɰǗʈʧɿɰʈǓʏʁ̒ʩɰɦʇǘɡɴǗʄǶʶ̡ɱʃʧɴǗʄǶǷʁǐʁː ˎˏ -ˎːˎˏ ɰ˓ǐʫɴɦɱɿǌǗʆ̫ʏʨʐʃʫ ....... ˏˑ  ˒
ǗǱʐǙʧɵʁʨ˓,  ːɰǗʈʧɿʏʶɦɾʨʈǗʄǶʶ̡ɱʃʧɴɰǗʈʧɿʏʶɦɾʨʈǸʈʂǖʈ&#'ǗʄǶʶ̡ɱɰǐʫɴʊʉʸʱʆʋ  ̝Ƿǐ ʶ ˏˑ  ˓
ǗǱʐǙʧɵʁʨ˓,  ˑʏʨɿʫɾǝȈʆʒɿʧ,ʃʧɴʒʄǑ,ǗʄǶʶʲɱʃʧɴʏʨɿʫɾǝȈʆǸʈʂǖʈǗʄǶʶ̡ɱɰǐʫɴʊʉʸʱʆʋ  ̝Ƿǐ ʶ  .... ˏˑ  ̝
ǗǱʐǙʧɵʁʨ˓,˒ ɰǗʈʧɿʏʶɦʑɴǗɿɴ̒ɵʁʃʫɵʁʨȀɴʁʉɰʏǿʁ ɰʁʨˏ ......................................... ˏ ˓˓  
ǗǱʐǙʧɵʁʨ˓,˓ ɰǗʈʧɿʏʶɦʑɴǗɿɴ̒ɵʁʃʫɵʁʨȀɴʁʉɰʏǿʁ ɰʁʨː ......................................... ˏ ˓˓  
ǗǱʐǙʧɵʁʨ˓,̝ ɰǗʈʧɿʊ ɹʁˀʊǗɿɴ̒ɵʁʃʫɵʁʨȀɴʁʉɰʏǿʁ ɰʁʨˏ .............................................. ˏ ˓̝  
ǗǱʐǙʧɵʁʨ˓,̞  ɰǗʈʧɿʊʁɹʊˀǗɿɴ̒ɵʁʃʫɵʁʨȀɴʁʉɰʏǿʁ ɰʁʨː ............................................. ˏ ˓̝  
ǗǱʐǙʧɵʁʨ˓,̟ ʄʁʆʧɦȐ ʂʃ̔ɰǐʫɴǱʊɦʃȐ ʁʊʄʏǗ̒ʄǸ ʃɦȐ ʁɰǐʫɴɿʁʄʃ̒ʒɦɴƼɿʊʄʏɲ̒ɦǗȉɴ .... ˏ ˓̞  
ǗǱʐǙʧɵʁʨ˓,̠ Ǘʄʱʇʁʗʄɰʊɾ̔ ʱʃȐʁɺ̡ʋȅʃɦǗʄʨǗȅʏʻɦǻʉǗʄǸ ʃɦȐ ʁ .................... ˏ ˓̟  
ǗǱʐǙʧɵʁʨ˓,ˏˎ ɵʶʃʭʃǗʄǸʆʋʊɺǈȀʈʏǵƼ ɿʻɰǐʫɴǗɰɧɴǗʆ̫ʏʨʐʃʫ .................................... ˏ ˕  ˑ
ǗǱʐǙʧɵʁʨ˓,ˏ  ˏȈɲʊʉǗɲɩȐʊʁʁȌ ʄ̒ʁʁʭʋȂʃʁʩɰȐǟɿȀʈʏǵƼɿ̒ɰǐʫɴǗɰɧɴǗʆ̫ʏʨʐʃʫ ..... ˏ̟  ˑ
ǗǱʐǙʧɵʁʨ˓,ˏ  ːǱʊɵȋɵʊɾ̔ ʊʄʏʻʈʹʬɿʬȀʈɦȉ́ɴʃʨʈʭʉ  ̌................................................ ˏ ˖̞  
ǗǱʐǙʧɵʁʨ˓,ˏ  ˑǱʊɵȋɵʊɾ̔ ʊʄʏʻʈ́ʬɿʬʏ ǿɦǌɴʊʪʈ́ɰȀʈɦȉ́ɴʃʨʈʭʉ  ̌............................. ˏ ˖̟  
ǗǱʐǙʧɵʁʨ˓,ˏ  ˒Ǳʊɵȋɵʊɾ̔ ʊʄʏʻʊʀʉʃǌɺʩɰʒǐɰɺʁɦɾʨʊȀʈɦȉ́ɴʃʨʈʭʉ  ̌......................... ˏ ˖̟  
ǗǱʐǙʧɵʁʨ˓,ˏ  ˓Ǳʊɵȋɵʊɾ̔ ʊʄʏʻʊʀʉʃǌʇʨɰȓʄ̒Ȁʈɦȉ́ɴʃʨʈʭʉ  ̌................................. ˏ ˖̟  
ǗǱʐǙʧɵʁʨ˓,ˏ  ̝Ǳʊɵȋɵʊɾ̔ ʊʄʏʻʊʀʉʃǌɺʩɰʁʁʃʧɹ< ɿ˒ ʃʧɴ> ɿ˒ Ȁʈɦȉ́ɴʃʨʈʭʉ  ̌........ ˏ ˖̠  
ǗǱʐǙʧɵʁʨ˓,ˏ  ̞Ǳʊɵȋɵʊɾ̔ ʊʄʏʻʊʀʉʃǌɺʩɰʒǐɰɺʁɦɾʨʊ<ː˓ɦȢʒʨ ʃʧɴ >ː˓ɦȢʒʨ ............ ˏ ˖̠  
ǗǱʐǙʧɵʁʨ˓,ˏ  ̟Ǳʊɵȋɵʊɾ̔ ʊʄʏʻʊʀʉʃǌɰʫɴʱɿʃˀʊȀʈɦȉ́ɴʃʨʈʭʉ  ̌................................ ˏ ˖̠  
ǗǱʐǙʧɵʁʨ˓,ˏ  ̠ɰʶɦɾʨʃɦʇǅɡʌɦʁʏɵʊɾ ʈ̔ɰǱʃ̒Ǘʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ ............................ ˏ ˗˓  
ɺȘǗǱʈʁʨ̠.ˏǱʊʌʧȈɲɦʏɺǈɰʧɵǁ............................................................................... ː ˕  ̟
 
 
 

 

  



ʊȅʉǱʊɾ̔ ȍʉɿr ʈǘɦʐɿʫʄʹʷȇʋʻʄʊʧȐǍ ʃ ʃʧɴʏɴƾʈʱʆɹʱʋɹ ʏǗȉʄĥ̒ɄƷƫĳǦƣȡǀŤŪƋɝĸɋŲŷɅƙěȳĳɄŷƋɯƶżƩȧ ěɋƞĳɗɅƙƷěȴĳƷƞɏǓȧǜƋȳ 
  

ʱʊɠʄʱʊɠɴʱǻʉʸǗɰɧʈʐʺʫʃʇʨ ʇʨ ȓʉ ʏʫʨ (PPIC)                                                                                                          xiv 
 

ƐőŃȧƶȶƐƦƞ 

ʊʬʄȈʆʁʨː, ʁˏʨȀɴʁrʃǱʊʒɦɴƼɿɦʋʨʋʐʁʬʊɵʬʋʏʈʫǗʁrʃȐ ʊȃɿʫʊʩɴʒ̡ɾǌɿɰǐʫɴʁʩɰ .................. ̟  
ʊʬʄȈʆʁʨː,ː ɿʁʄʃ̒ʏʧɰȚrʃǱʊɦʂǙʨɲʁʊʬʄǵǝɹ ʃrǱʊȐʉȈʉɰɰʊ ........................................ ̠  
ʊʬʄȈʆʁʨː,ˑ ʗʄɰʊɾ Ƕ̔ʄ̒ʉɰʏǿʁ ɰʇɰ̒ʃʧɴǱʊɦʌɵɱǁʄ̒ʏǿʁ ɰʇɰ̒ ............................ ˏ  ˑ
ʊʬʄȈʆʁʨː,˒ʁʨȀʶɴʉɰʏʶǿɰʁʩɰʏʈʫǗʁʏʶǿɰʇɰʃ̒ʧɴʁʨȀɴʁʉɰʏǿʁ ɰʁʩɰʒɾǌʬɴ .... ˏ  ˒
ʊʬʄȈʆʁʨː,˓ ʁʨȀɴʁʉɰʏǿʁ ɰ̒ɱǖʋ ȍ̒ʏɰ̒ǗʈʧɿʏʶɦʑɴʃʧɴʊʁɹʊˀʃʧɴʒɦɴƼɿɦʋʨɵȋɵʊɾ  ̔...... ˏ  ̝
ʊʬʄȈʆʁʨː,̝ʄǘɴ̒ʑʬɿɦɲʁʊʬʏǗȉʄ̒ʏʧɰȚrǗʆɦɸ ʨʃʧɴʏɿǙrǗʆ ................................................ ˏ  ̠
ʊʬʄȈʆʁʨː,̞ ʁʨȀɴʁʒɦɴƼɿɦʋʨɦʏɺǈɰʧɵǁʏɴƾʈʊʄʏʻɲʱǗȉɴ ................................................ ː  ˑ
ʊʬʄȈʆʁʨː,̝ʁʨȀɴʁʒɦɴƼɿɦʋʨɵȋɵʊɾ̔ ......................................................................... ː  ˓
ʊʬʄȈʆʁʨˑ,ˏ ɲʁʃʬʏʄʁǗʆɩɹ ʃrɰʧɵǁɺʁɦɾʨǱʊʆʧʃʧɿǖʃʧɴʅǌʋʻɦȊ ʄʋʻɦʋʨʌ.ʐ.ʄ.ɺ/ʌ.ʐ.ʄ ......... ̟  ˒
ʊʬʄȈʆʁʨ˒, ʁˏʨȀɴʁɲɦǗȉɴ ......................................................................................... ̠  ˎ
ʊʬʄȈʆʁʨ˒,ːʁǗʈɴ̒ɰʁʆɴ̡̒ʅʀǕʨ̡ɺʋʃʩɴǗɿɨʌȐ ɴʏɴ̒ɦʑʨɴ ................................................... ̠  ˏ
ʊʬʄȈʆʁʨ˒, ʁˑʨȀɴʁʅǘʬʌǸɿʧɦʋɱ˒ ɺ̡ʋʃʩɴǗɿɨʌʆǗɴʨɰ...................................................... ̠  ː
ʊʬʄȈʆʁʨ˒,ʆ˒ʫʶʃʬʏǱɿ̒ʁʁʩɴrʃʅǘʬʌǸɿʧɦʋɱ˒ ɺ̡ʋʃʩɴǗɿɨʌʆǗɴʨɰ ..................................... ̠  ː
ʊʬʄȈʆʁʨ˒,ɲ˓ʃǘɴʋʈǟʧɿ̡ɺʋʃʩɴǗɿɨʌʆǗɴʨɰ ................................................................... ̠  ˑ
ʊʬʄȈʆʁʨ˒,ʁ̝Ǘʈɴ̒ʅǘʬʌ̡ɺʋǗɿɨʌ̡ɰʋʈǟʃʧɴʁǗʈɴ̒ʅǘʬʌ̡ɺʋȉʃǗȐ ʄ̒ .................................... ̠  ˑ
ʊʬʄȈʆʁʨ˒,ʁ̞ʨȀɴʁʅǘʬʌʏ ʈɦǌɵʐʫ̋ʃ ʏ̡ʃ ɺ̡ʋʃʩɴǗɿɨʌʆǗɴʨɰ .............................................. ̠  ˒
ʊʬʄȈʆʁʨ˒,ʆ̟ʫʁʃʬʏǱɿ̒ʁʁʩɴʅǘʬʌʏ ʈɦǌɵʐʫ̋ʃ ʏ̡ʃ ɺ̡ʋʃʩɴǗɿɨʌʆǗɴʨɰ ................................. ̠  ˒
ʊʬʄȈʆʁʨ˒,ʁ̠ʨȀɴʁʅǘʬʌǸɿʧɦʋɱ˒ ʃʧɴʅǘʬʌʏ ʈɦǌɵʐʫ̋ʃ ʏ̡ʃ ɺ̡ʋʃʩɴǗɿɨʌʆǗɴʨɰ ..................... ̠  ˓
ʊʬʄȈʆʁʨ˒,ˏǱˎʊȐ ɴʏɴ̒ȐǓʃɵʬʋ ʅ̡  ..................................................................... ̠  ˓
ʊʬʄȈʆʁʨ˒,ˏʁˏʨȀɴʁɲʃǘɴȄȍʃʧɴȓɴʊʄɿ̒Ȅȍ̡ɺʋʃʩɴǗɿɨʌȐǌʊ....................................... ̠  ̝
ʊʬʄȈʆʁʨ˒,ˏːʊɵȄʏʈǓˀʃǏʊʄʏʻɲʱǗȉɴ ....................................................................... ̠  ̞
ʊʬʄȈʆʁʨ˒,ˏˑʄǘɴ̒ʊʭʈʊʄʏʻɲʱǗȉɴ ............................................................................... ̠  ̟
ʊʬʄȈʆʁʨ˒,ˏ˒ʆʫʁʃʬʏǱɿ̒ʁʁʩɴȀʈ̡ʅǐɰʃʨʈʭʉ  ̌............................................................. ̠  ̠
ʊʬʄȈʆʁʨ˒,ˏ˓ʆʫʁʃʬʏǱɿ̒ʁʁʩɴȀʈ̡ʅǐɰʃʨʈʭʉ  ̌.......................................................... ˏ ˎ  ˎ
ʊʬʄȈʆʁʨ˒,ˏ̝ʆˀɿʼȉʃʏʶǲʃʻˇʃrʅǘʬʌ&ˏ' ................................................................. ˏ ˎ  ˏ
ʊʬʄȈʆʁʨ˒,ˏ̞ʆˀɿʼȉʃʏʶǲʃʻˇʃrʅǘʬʌ&ː' ................................................................. ˏ ˎ  ː
ʊʬʄȈʆʁʨ˒,ˏ̟ʊɵȄʏʈǓˀʃǏrʃǗʄʆˀʃǏɦǻ ʁ̫ʩɰ ............................................................... ˏˎ  ˑ



ʊȅʉǱʊɾ̔ ȍʉɿr ʈǘɦʐɿʫʄʹʷȇʋʻʄʊʧȐǍ ʃ ʃʧɴʏɴƾʈʱʆɹʱʋɹ ʏǗȉʄĥ̒ɄƷƫĳǦƣȡǀŤŪƋɝĸɋŲŷɅƙěȳĳɄŷƋɯƶżƩȧ ěɋƞĳɗɅƙƷěȴĳƷƞɏǓȧǜƋȳ 
  

ʱʊɠʄʱʊɠɴʱǻʉʸǗɰɧʈʐʺʫʃʇʨ ʇʨ ȓʉ ʏʫʨ (PPIC)                                                                                                          xv 
 

 
ʊʬʄȈʆʁʨ˒,ˏ̠ɲʁɦʐʨɹʁʬɦȳʳʃȐǓ ʃ .......................................................................... ˏ ˎ˒  
ʊʬʄȈʆʁʨ˒,ːˎʆˀɿʼȉʃʏʶǲʃʻˇʳʃȐǓʃ ..................................................................... ˏ ˎ˓  
ʊʬʄȈʆʁʨ˒,ːˏ̡ʅʃʁʨʁʨȀɴʁɰ̡ʃǘɴǶɰ̒ʏɾʁ ʋʄ̒ʬʈȐǌʊ .................................................. ˏ ˎ̝  
ʊʬʄȈʆʁʨ˒,ːːʏɾʁ ʋʄ̒ʬʈȐǌʊɰǐʫɴɲɦǗȉɴʒʇʧʌɼǊʃ̔ɵʁɾ ɿ̡ʅʆʐʫʄʶɾɴ ........................ ˏ ˎ̞  
ʊʬʄȈʆʁʨ˒,ːˑʁʨȀɴʁǗʄʇʆɱȚɵ̒Ȃɴʁʒʏʻ̡ɺʋʃʩɴǗɿɨʌɦǗʄʨʏǗȉʄ̒ɦʂǙʨ̡ʅ ............................ ˏ ˎ̠  
ʊʬʄȈʆʁʨ˒,ː˒ʁʨȀɴʁǗʄʇʆɱȚɵ̒ʁʨˏʏǗȉʄʻʉɰʈɰǶɰʻʂɦǙʨ̡ʅʀǕʨ .................................... ˏ ˏˎ  
ʊʬʄȈʆʁʨ˒,ː˓ʁʨȀɴʁǗʄʇʆɱȚɵ̒ʁʨːʏǗȉʄʻʉɰʈɰǶɰʻʂɦǙʨ̡ʅʀǕʨ ................................... ˏ ˏ  ˏ
ʊʬʄȈʆʁʨ˒,ː˔ʁʨȀɴʁǗʄʇʆɱȚɵ̒ʁʨˑʏǗȉʄʻʉɰʈɰǶɰʻʂɦǙʨ̡ʅʀǕʨ ................................... ˏ ˏ  ː
ʊʬʄȈʆʁʨ˒,ː˕ʁʨȀɴʁǗʄʇʆɱȚɵ̒ʁʨ˒ʏǗȉʄʻʉɰʈɰǶɰʻʂɦǙʨ̡ʅʀǕʨ .................................. ˏˏ  ˑ
ʊʬʄȈʆʁʨ˓,ˏ̡ʅʃʁʨǼʃɦʋǲɰǐʫɴʃʧɴɷʫʁʌʧɹɿʁʄʃ̒ɲɦǗȉɴ .............................................. ˏ ː̝  
ʊʬʄȈʆʁʨ˓,ː̡ʅʃʁʨǼʃɦʋǲɰǐʫɴʃʧɴɷʫʁʌʧɹɿʁʄʃ̒ɲɦǗȉɴ ............................................. ˏ ː̞  
ʊʬʄȈʆʁʨ˓,ˑ ʅ̡ʃʁʨʁʨɷǗȉʋȀʈʄɦǿǌʉɿʶʄʃʻɲʱǗȉɴ ............................................. ˏ ː  ̟
ʊʬʄȈʆʁʨ˓,˒ ʅ̡ʃʁʨʇʬɲʆǔȐɚʏǌɰǐʫɴʃʧɴɷʫʁʌʧɹɿʁʄʃ̒ɲɦǗȉɴ .......................................... ˏˑ  ˎ
ʊʬʄȈʆʁʨ˓,˓ Ǘʄɦʇʁɺʨɦȵɰǐʫɴʃʧɴɷʫʁʌʧɹɿʁʄʃ̒ɲɦǗȉɴ .................................................... ˏ ˑ  ː
ʊʬʄȈʆʁʨ˓,̝ ʋʁǏʅʋ ʃrǱʊʒɦɴƼɿʁʩɰȄɵ ................................................................. ˏˑ  ̟
ʊʬʄȈʆʁʨ˓,̞ ʋʁǏʅʋ ʃrǱʊʒɦɴƼɿʁʩɰɦǸʊ ................................................................. ˏˑ  ̟
ʊʬʄȈʆʁʨ˓,̟ ǱʊɦǗʄɠʄɦʂɠʄɲʁʊʬʄɵǁʫʄǑʃǐʏǍʧɿɦǗǱʈʋɰƽɱɾǉɷʁɦȄʊɦʅǜɴǳǐ ......................... ˏ ˒  ˏ
ʊʬʄȈʆʁʨ˓,̠ ǱʊʱǗʄɠʄʱʂɠʄʋȄʁʄʁɵǁʫʄǑʃǐrʃǱʊȐʉȈʉɰɰʊ ʃʧɴȅɿʫʇʬɿʑɦʨɴɵʫ̫rʃɰɰʊ 
 ʏǍʧɿɦǗǱʈʋɰƽɱɾǉɷʁɦȄʊɦʅǜɴǳǐ ............................................................ ˏ ˒  ˏ
ʊʬʄȈʆʁʨ˓,ˏ ʁˎʨȀɴʁrʃɰ̡ʃǘɴǶɰ̒ʏɾʁ ʋ ʃ̒ʧɴɵʁɾʫɵrʃǱʊȍʉɿrʈǘ ............................. ˏ ˒  ː
ʊʬʄȈʆʁʨ˓,ˏ ʁˏʁȄɰ̒ʁʁʃɴʊȍɴǱʊȐ ʉȈʉɰɰʊʃʧɴɵʊʃǌɷʁɦȄʊʏʈʫǗʁɦǗǱʉǱʊǶɰʻ 
                  ʏʶɾʋʻʇɰʻȅʃʊʉʸʱʆʋːˎȄʁʨ ........................................................ ˏ˒  ˑ
ʊʬʄȈʆʁʨ˓,ˏ ːʁʁȄɰ̒ʁʁʃɴʊȍɴǱʊȐ ʉȈʉɰɰʊʃʧɴɵʊʃǌɷʁɦȄʊʏʈʫǗʁɦǗǱʉǱʊǶɰ̒ 
                  ʏʶɾʋʻʇɰʻȅʃʊʉʸʱʆʋːʈʹ .............................................................. ˏ˒  ˑ
ʊʬʄȈʆʁʨ˓,ˏ ˑʁʶȄɰʻʁʁʃɴʊȍɴǱʊȐ ʉȈʉɰɰʊʃʧɴɵʊʃǌɷʁɦȄʊʏʈʫǗʁɦǗǱʉǱʊǶɰ̒ 
                 ʏʶɾʋʻʇɰʻȅʃʊʉʸʱʆʋ˒ʈʹ ............................................................... ˏ ˒  ˒
ʊʬʄȈʆʁʨ˓,ˏ ɺ˒ɴ̒ʏʫʨɦɿrʃʏɾʁ ʋȈ̒ʉ ʑɦʨɴɦȵɵʁɾʫɵȍʉɿrʈǘ .................................... ˏ ˒  ˒
 



ʊȅʉǱʊɾ̔ ȍʉɿr ʈǘɦʐɿʫʄʹʷȇʋʻʄʊʧȐǍ ʃ ʃʧɴʏɴƾʈʱʆɹʱʋɹ ʏǗȉʄĥ̒ɄƷƫĳǦƣȡǀŤŪƋɝĸɋŲŷɅƙěȳĳɄŷƋɯƶżƩȧ ěɋƞĳɗɅƙƷěȴĳƷƞɏǓȧǜƋȳ 
  

ʱʊɠʄʱʊɠɴʱǻʉʸǗɰɧʈʐʺʫʃʇʨ ʇʨ ȓʉ ʏʫʨ (PPIC)                                                                                                          xvi 
 

ʊʬʄȈʆʁʨ˓,ˏ ɰ˓ǗʈʧɿrʃɷʁɦȄʊ................................................................................... ˏ ˒  ˓
ʊʬʄȈʆʁʨ˓,ˏ ˔ɦʋǑɞʃrʃɵʊʃǌʁʩɰʏʈʫǗʁ ...................................................................... ˏ ˒  ˓
ʊʬʄȈʆʁʨ˓,ˏ ˕ɿʁʄʃ̡̒ɺʋǗʄǸ ʃɦȐ ʁɦɵɹ ȳɦ ʃɦȐ ʁǸɹʩɰǺ ʄ̒ ................................ ˏ ˔ˏ  
ʊʬʄȈʆʁʨ˓,ˏ ʁ̟ʨȀɴʁȆƼʀǕʃʧɴɦɁǕʏʈʫǗʁɦȵɰǐʫɴɦɱɿǌǗʆ̫ʏʨʐʃʫ ..................................... ˏ ˔̞  
ʊʬʄȈʆʁʨ˓,ˏ ˗̡ʅʃʁʨɿʁʄʃ̒ǱʊȇʊɦȵɰǐʫɴǗʄɦʁʏɰʈǓʫǸ ................................................. ˏ ˕  ˎ
ʊʬʄȈʆʁʨ˓,ː ˎ ʅ̡ʃʁʨɿʁʄʃ̒ɦǗʄʨǗȅʏʻɦǗɵʨʃȊ ɴ́ ɿʁʄʃ̒ʗʁȘʃǸɿʧ ʃʧɴɿʁʄʃ̡̒ɺʃɷʁʊɰʏɿǙrǗʆɦȵɷʫʁ
ʌʧɹ ɱɦɿǌǗʆ̫ʏʨʐʃʫ ................................................................................................. ˏ ˕  ˏ
ʊʬʄȈʆʁʨ˓,ː ˏ ʅ̡ʃʁʨǱʊɦǗʄʨǗȅʏɺ̒ʨʊʄʏʏ̒ǵƼɿ̒ˏ  ʃʧɴʏǵƼɿ̒ˑ  ɰǐʫɴǗɰɧɴǗʆ̫ʏʨʐʃʫ .......... ˏ ˖  ˎ
 

  



ʊȅʉǱʊɾ̔ ȍʉɿr ʈǘɦʐɿʫʄʹʷȇʋʻʄʊʧȐǍ ʃ ʃʧɴʏɴƾʈʱʆɹʱʋɹ ʏǗȉʄĥ̒ɄƷƫĳǦƣȡǀŤŪƋɝĸɋŲŷɅƙěȳĳɄŷƋɯƶżƩȧ ěɋƞĳɗɅƙƷěȴĳƷƞɏǓȧǜƋȳ 
  

ʱʊɠʄʱʊɠɴʱǻʉʸǗɰɧʈʐʺʫʃʇʨ ʇʨ ȓʉ ʏʫʨ (PPIC)                                                                                                          xvii 
 

ơěƮƐɋƷƞȺŐ ƋȡĳǦěǔƶĞŷɗ 

ɰ,ʏ,ʏ : ɰʁʆɴ̡̒ʅǗɰɧɴǗʆ̫ʏʨʐʃʫ 
ɲ,ɰ : ɲʨʑʬǗǱʈ 
ɲ,ʈ : ɲʨʑʬ̡ʈ́Ǘɿ 
ɿ : ʱȀʃ 
ɿ-ʈˑ : ʱȀʃ-̡ ʈʹǗɿɲʬʄ 
ʅ,ɲ,ʄ : ʅ̡ʃǱʊǗɲʄ̒ǗɲɴʄʊʧȐǍʃ 
ʈ : ʲʈʹǗɿ 
ʈ,ʈ : ʈʨʋʨ̡ʈʹǗɿ 
ʈː  : ʲʈʹǗɿǱʱʊʹ 
ʈˑ  : ʲʈʹǗɿɲʬʄ 
ʈ,ɰ-ʋ : ʈʨʋʨǗǱʈ-ʋʨǗɿ 
ʈ-ʌʧȄʁʨ : ʲʈʹǗɿ-ʌʧȄʁʨ 
ʈʹ : ʱȉ́ ɴ 
ʌ,ʐ,ʄ,ʏǍ : Ǳʊȍʉɿʳʈǘʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃʃʧɴʏɴƾʈɦ ʆɹʱʋɹ 
ʌ,ʐ,ʄ,ʏǍ,ɺ : Ǳʊȍʉɿʳʈǘʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃʃʧɴʏɴƾʈɺʁʄʬɴ 
ʏ.ʈ : ʏɴ̒ʁʨ̡ʈʹǗɿ 
,ɿʐ  : ʐʧɰȀ 

 
 

 

 

 



ʊȅʉǱʊɾ̔ ȍʉɿr ʈǘɦʐɿʫʄʹʷȇʋʻʄʊʧȐǍ ʃ ʃʧɴʏɴƾʈʱʆɹʱʋɹ ʏǗȉʄĥ̒ɄƷƫĳǦƣȡǀŤŪƋɝĸɋŲŷɅƙěȳĳɄŷƋɯƶżƩȧ ěɋƞĳɗɅƙƷěȴĳƷƞɏǓȧǜƋȳ 
  

ʱʊɠʄʱʊɠɴʱǻʉʸǗɰɧʈʐʺʫʃʇʨ ʇʨ ȓʉ ʏʫʨ (PPIC)  1 

 

łɋƞȶěƁȧ ʅ 

ɄǓĸěŸȧɄƙŸȽƨ 

 

ʅ.ʅ ƻěġŲɐƁȶɄƅɆƋĥɄƷƫĳ 

 ɰʁʆɴ̡̒ʅǗɰɧɴǗʆ̫ʏʨʐʃʫ̡ɺʋȉʃʁʨȀɴʁʏǍʧɿɦȵɰǐʫɴɦɱɿǌǗʆ̫ʏʨʐʃʫɲʪǸɰʁʆɴ̡̒ʅʏʈʫǗʁʁʩɰ
ǗɦȩʒʃǇʊǸɿʧ̡ɿʈʭʉɲɿ̒ɦȵɰǐʫɴǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ ɺ̡ʋǳǗʁʁɺʋʏ̒ɰʈǕȈʆʗʏȚʐɰʈǕʃʧɴ
ʏɦɺǈɰʧɵǁǸɿʧ˄ǗʄɿʧʄɿǌʧǱʊɰʫɴʱɿʃˀʊȅʃɦɰʨʃɦʑʨɴǸʈʂǖʈɵʁʃʭʃˏˎ#ɰǐʫɴʊʉʸɦʆʋ ˓Ƿǐɵʁʫɴ
ǗɦǱʉǶʄ̒ȀɴʁʆʨǷǐʁː ˎˎ  ̠ ǻɦʉȐ ʊɰʁɦɾʨʃɦʏɺǈɰʧɵǁ̡ɺʋǹ ʃʈʫɱɦɲɦǻʉʌʧʏʉˀʗʏȚʐ-
ɰʈǕǱɿʻʱɺʊ˄ʄɵǁʫʄǑʃǐɦʃ̫  ʏʈɿǍȈʆɦʋʨɰǻɰ̒ɰʫɴɦɿʃˀʊɶǘɴǱɿ̒ɰʁʆɴ̡̒ʅ ɰʶʆʫɴʲɿǹʃʱȳʊɰʲɺʃ
ɰʁɾ ɿ̒ʏʈɿǍȈʆǗɲʄ̒Ǘɲɴʊʄʏɱ̒ǘʭʃ˄ Ȃɦ ʄ̫ʨǸȊ ɴ́ǿ ɺɦʨʈǑʨɦǻ Ǘ̫Ȑ ʉʄɤǝɦʃ̫ȓǸǅʂʊɰʁʆɴ̒- 
ʅ̡ǗɰɧɴǗʆ̫ʏʨʐʃʫ&ɰ,ʏ,ʏ'ȉʃ̡ʅʃǱʊʊʉʸɦʆʋɱǘʨɦɺʨʈǑʨʆǗɴʩɴʏʈɿǍȈʆɦʋʨɰǻɰ̒ɰʫɴɦɿʃˀʊ
ǻɦʉʄ̡ʃǍʈɦǗɲɝɴɵǗɰɦʋʨɰǻɰ̒ɰʫɴɦɿʃˀʊʂʫʃʂǀʃ̒˄ ȵɦǷǐʁː ˎːˎʏʈɿǍȈʆɦʋʨɰǻɰ̒ɰʫɴɦɿʃˀʊ
ʊʄʏɰ̒ʁʆɴ̡̒ʅɦ ʃʷ ʃʩɴǹ ʃɦȳʊɰ̡ɺʃɰʁɾ ɿ̒ʏʈɿǍȈʆǗɲʄ̒Ǘɲɴʊʄʏɱ̒ǘʭʃȐʊǸʀǕʨʈǌɴɦʁɠɿ˄
ǸɴʱʃʷʱȳʱʁɠɿʱȄʷ ʒǗȀɰʶɾɦʨʃʅʋʧɿʅʋɰǐʫɴǗʏɧɰʏʊʫʄǗʄǶǷʁǐʁʊʄʏɰ̒ʈǓʫǸ ʊɰȚȅʃɰʁɦɾʨʃ
ɰǐʫɴʊɴǙɴ̒Ǹɴ˕# ɰǐʫɴʊʉʸɦʆʋ ˏˎǷǐʁɵʫɴɦǗǱʉ ʃɦ̫˄ʏɰʈǕȈʆɦʏɺǈɰʧɵǁɦʃʃ̫ʩɴǱʃ̡̒ɿȉʃ
ʏȈʆǲǘ ʶɴǱǘ ʲʀʈʱʁɠɿʱȵʱʆʋʲɺʋȉʃʏȉʐʊɾɰʈǕȓȐ̋ ʃȄʱʆʋʒȄɲɿ1  ˄
 ɲɦǗȉɴʒʇʧʌɼǊʃ̔ɵʁɾ ɿ̡ʅɰʫɴɦɿʃˀʊʀǕʨɰʁʆɴ̡̒ʅǗɰɧɴǗʆ̫ʏʨʐʃʫɲʪǸǗʄɦʇʁɲɦǗȉɴʈʭʉ ʁɦɠɿ
ʊʄʏ ɰ̒,ʏ,ʏ ʄȄǎʄ̒ʆʨɲɦǗȉɴɵʁɾ ɿ̡ʅʆʐʫʄʁɾ ɴɰʁʆɴ̡̒ʅǗɰɧɴǗʆ̫ʏʨʐʃʫ̡ɺʋȅʃʃʩɴɰʁʆʫɴ
ʒʃʫʌɿǇɦǗǱʈʐʧʊɣǆʄǑȂʃʊʄʏǗ̒ʄɦʁʏɷʄ́ʫʃ˄ ɲɦǗȉɴʒʇʧʌɼǊʃ̔ɵʁɾ ɿ̡ʅɰʫɴɦɿʃˀʊʀǕʨɦʃ̫ Ǘɿɨʌȅʃ
ʱɲǶɿʻʁʫɰȁǸɲʱǗȉɴʀǕʨʈʭʉɰǐʫɴɵʁɦǿ ʈɲɦǗȉɴȓʁʧȈʆǸɿʧɦʅǜɴ̌ ʁɦɠɿɦȵɰʈǓʫǸ  ˄Ȁʈʊʉʸ 
ǱʊʏʧɰȚʏʈʧʁǏʧʋʁǏȈʆȅʃʄǵǝɹʢǖɦɳʨɹȁ ɲɦǗȉɴɦʃ̫ ȓɵʃʩɴʒʃʫʌɿǌɦȳȅʃǗʄɰʄɦǻʉ
ʋɰƽɾ ʸɦʏɺǈɰʧɵǁ˄ ʃɦ̫ȉʃʃˀʉȁ ǗʄʏʧʃɦʄʨɲɦǗȉɴɦʃ̫  ʃʩɴǗɿɨʌȅʃȐ ɴʏɴ̒ɦʑʨɴ Ȅɦ ʏ̫ʈɿǍ-
Ȉʆɦʋʨɰǻɰ̒ɰʫɴɦɿʃˀʊʃʩɴȉʃʋɰƽɾ Ǳyʃ̡̒ɿǗʄɦʏʨʊɦʑʨɴ ɺ̡ʋʃʩɴʊʭʈɵʁ̡ɾ ɰɺʋǱ̒ʊʊʨɰɵʁɦʊʨʃ
ʲʅǐɰʏɦɺǈɰʧɵǁǸɿʧȂɴʁʈʬʋ˄ 
 ʄɦʨɦȂ ʄ̫ʨǸɲɦǗȉɴɦ ʃʃ̫ʩɴȓɵɵʬʋʊʭʈɺʋǱ̒ʊʒʇʧʌɼǊɦʏɺǈɰʧɵǁ-ʏɴƾʈȊ ɴ́ǿ ɰǇʨɰʿȍȓɵʄɴƼ
ʃʬʌɦʐɿʫʄ̫́ȇʋǸ̒ʒʌʧɷǃȉʃʈʭʉɵʁʃʭʃʈɰʌʧɹ ʲɺʋɿǗʈɨʌʢǖȉʃǱʊʏʧɰȚȍʉɿrʈǘɦʐɿʫʄ̫́ȇʋʄ̒ʊʧ-

                                                 
1 ʊȅʉǱʊɾ̔ ʄɻʈʊʄʏʻɲʱǗȉɴ(Inception Report) Ƿǐ ʶːˎˏ  ̝
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ȐǍʃʃʧɴʏɴƾʈɦʆɹ ʋɦɹ &ʌ,ʐ,ʄ,ʏǍ' ɺɦʨʈǑʨʊɰʢǖɦɳʨɹʃʬʌʏǱǇʃʫʆʋ ʃrɦʐɿʫʄ̫́ȇʋʻ̡ɺʋȉʃ
ʈɰɦʋʨʂʃȃʃʄʊʧȐǍʃʂʈǕǸɿʧʃʧɴɦʏɺǈɰʧɵǁ-ʏɴƾʈ ɺʬɵȉʃ̡ɵɴɰǐʫɴʒʃʫǗɰʩɿǖʏǌʨʆʨɰʧɵǁɺʁɦɾʨʊǱʊ
ȍʉ-ɿʳʈǘʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃ˄ ʒʃʫɦȒ ʈȀʈʒʃʫǗɰʩɿǖɦʃ̫ ȉǁʏɲ̒ɦǗȉɴȅʃʅǌʋǸ̒ Ȋɦ ʄʋɺ̒ʋʻ
ǗɰɧʈʏʧɰȚrʃʁʨȈǐɰ̒ǵʊʏʐǗʄɿǌʧʄɿǌʧǱʊɷʄ́ʫʃ̡ɺʋȉʃǗɰɧʈʐʫ̋ʃʃʨʄ́ʫɴɰʬɦʒʊʄʏʻǗʄʱʁʏɷʄʹʫʃʲɺʋ
Ǹɿʁǿ ɴǗɿɨʌɦʊɠʄɵʁǱʊʏʧɰȚʌ,ʐ,ʄ,ʏǍ˄ ʅ̡ǟɰɦʋʨʄʁʆʧɦȐ ʂʃ̔ʊʄʏǗ̒ɰɧʈʐʫ̋ʃʏʧɰȚȍʉɿʳʈǘʱʐɿʫ
ʄʹʷ-ȇʋʄ̒ʊʧȐǍʃʄʊʧȐǍʃʃʧɴʋʁǏɰʈǕʅǘʬʌǱʊǗɰɧʈʐʫ̋ʃʃʨʄ́ʫɴɰʬɦʒȅʃɦǗɷʨʏ ʊɦʨʏʉɰǗɰɧʈʐʫ̋ʃʇʨʇʨ
ȓʉʏʫʨ(PPIC) ɺɦʨʈǑʨɺʩɰȄǱʁʊʏʧɰȚ ʃʧɴɦʊɠʄɵʁǸʊȅʉǱʊɾ ʌ̔,ʐ,ʏǍɦɺʨʈǑʨǻɰ̒ɷʬʃǗɰʏʭɴʄʊʧȐǍ
ʃ̡ɺʋǸ ʏɦȄʂʧǱʊʊʄʏȋ̒ɷʊǻǈʇʧȅʋ ɺɦʨʈǑʨʆʧʃʧɿǖʃʧɴʏ Ǘɦʈɵ ʈʫʃʃʩɴʒʃʫɤǆɿʢǖȉǁ ʏʻɲʱǗȉɴ
ȓɵɺʁɦɾʨʊǱʊȐ ɴʏɴ̒ɲɦǗȉɴɦʃ̫Ȁʈʏʶɦɾʨʊʄʏɱ̒ǘʭʃ˄ ɲʭʊɰɿ̒ʏǳʁʋȁ̒ ʇʨʇʨȓʉʏʫʨɲʪǸǗɰɧʈ
ʐʺʫʃǗʏʄɵȗʄʻɺ̡ʋȅʃɵʫ̫ʄɣǃʨȇɾʧɷǃɰʈǕȀʈʊʉ ʋyʧɱʧɿɦ ʋɱː˔˗ ʆ˓ɾ,ɵʄʆ ɵʫ̫rʀǀʁʨˎˑ
ʲɱɰɰƼǻ Ƿǐ ʶːˎˎ ʊ̠ʄʏǗ̒ɰʏʭɴȇɾʧɷǃɰʈǕʃʧɴȉʃʋʧɱʧɿʒʃʫɤǆɿʏǗȉʄ̒ʏʧɰȚʃʧɴɦʊɠʄɵʁʊȅʉ
Ǳʊɾ̔ ȍʉɿʳʈǘʱʐɿʫʄʹʷȇʋʄ̒ʊʧȐǍʃʆʨǗɰʏʭɴʄʊʧȐǍʃȀʈʊʉ ʋyʧɱʧɿɦ ʋɱ˓ ˏ˕ʏɷɾ ʄ,ʏǍ  
ɵʫʷrʀǀʁʨˏ˖̡ ɱɰɰƼǻ Ƿǐ ʶːˎˏ ɺ˒ʬɵȉʃȈǃ ʄʻʱȵʗʄʏʈǓˀʃǏˏ˄  
 ǱʊʏʧɰȚ ʌ,ʐ,ʄ,ʏǍɲʪ̡ʅǟɰɦʋʨɦǳʋǱʊɾʽ̡ɾ Ȅʁʁʬɦȳ ʏǗȉʄ̒ǱʊɦʂǙʨʊȅʉǱʊɾ ʊ̔ʄʏʻ
ǗɰʏʭɴʄʊʧȐǍʃ Ƿǐ ʶːˎˎ˗ ǻɦʉ ǗɦʄʨǗȅʏʌ̒ʧʂʨȐ ɚʏǇȂɴʁ̡ʄʄʄʊʧȉɾ ʃʧɴɲʫɾ Ȉʆɰǐʫɴɦǳʋ
ʄʁɾ ɴɦʊɠʄɵʁǸʊȅʉǱʊɾʽɦɺʨʈǑʨǻɰ̒ɷʬʃǗɰʏʭɴʄʊʧȐǍʃʆʧʃʧɿǖʃʧɴʏ Ǘɦʈɵ˄  
 
ʅ.ʆ ɄĨƻƐɋŲĳɆƋĞƶǓȡěǗ 

 ǳɦʋʄʁɾ ɴrʃǱʊʏʧɰȚʄʊʧȐǍʃɦ ʃɲ̫ʪɦɺʨʈǑʨʒɦ ɴƼɿʋɦʨȐǍʃȈʆǸɰ̡̒ʏǌɴȄ ʆɦʋʄɵǎʫʄǑʃǐrʃ
ʂʃȃʃʄʊʧȐǍʃʂʈǕǸɿʧʃʧɴʄʊʧȐǍʃɦʏɺǈɰʧɵǁ-ʏɴƾʈɦɺʨʈǑʨʌʧȈɲʆʨɦʐɿʫʄ̫́ȇʋʻ̡ɺʋȓɵʃʩɴɦɰʨɿ
ȉʃɦʑʨɴɦǻʉȐ ʊʏɰʈǕȈʆɲʱǗȉɴʃʧɴɦ ʊɠʄɵʶǸʌʧȃʃǱʊǱɿ̒ʄʃǍʉ ʐɦɿʫʄ̫́ȇʋȂ̒ɴʁɦȄʷ̡ ɺʋ
ʱǳʋʄʶɾɴȂʶɴʱȄʷʊʭʈȉʃˆ 

Á ʒɦɴƼɿɦʋʨʂʃȃʃʄʊʧȐǍʃʂʈǕǸɿʧʃʧɴʄʊʧȐǍʃɦʏɺǈɰʧɵǁ-ʏɴƾʈɰǐʫɴʃʧɴɷʫʁʌʧɹɿʁʄʃ̒ɲʱǗȉɴ 
Á ɰʶɾɿʻʁʶʐʶʐɦɿʫʄ̫́ȇʋʒ̒ʌʧɷǃȉʃʃʧɴʌʧɷǃȉʃʏǲʁʃ̒̌ ʊʄʏɲ̒ɦǗȉɴȀʈɺʁǿ ɰ̒Ǳʋ 
Á ȍʉɿʳʈǘʃʬʌʱʐɿʫʄʹʷȇʋʻǸʏǱǌ ʃʫʆʋʱȳȀʈɺʁǿ ɰ̒ǱʋɲɦǗȉɴ 
Á ʅǌʋʃ̒ʬʌʌʧȃʃǱʊǱɿ̒ʄʃǍʉ ʐɦɿʫʄ̫́ȇʋʒ̒ʌʧɷǃȉʃ 
Á ʄɦɴƼʨɿ̡ʅʃǱʊǗɲʄ̒ǗɲɴʄʊʧȐǍʃ&ʅ,ɲ,ʄ'ɺɦʨʈǑʨǱɿ̒ʄʃǍʉǸʒɿʧʄʊȉʃʬʌȋʋʻʱʐɿʫʄʹʷȇʋʻ
Ǹʒʌʧɷǃȉʃʃʧɴ 
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Á ʅǌʋʻǸʟɰȐʊʱǳʋʏǗȉʄʻǗɰʏʭɴʄʊʧȐǍʃɰǐʫɴǱʊʏʱǗʈɵɵʧɿǇɦʋʨɺʁɦɾʨʊǱʊɲɦǗȉɴ˄  
 ǳɦʋʄʁɾ ɴǸʊʭʈ ɲʪɦɺʨʈǑʨȃȄȅʃʃʬʌǱʊ̡ʀʊɰȚʄʊʧȐǍʃ ǗʄɰʄɦǻʉʃʧʊʃǌȈʆ ʐɦʨʉȋʋ ̒   
ʄǿǌ ʐɦɿʫʄ̫́ȇʋǸ̒ʒʌʧɷǃȉʃɦȳ ʋɦʨʄʊʧȐǍʃʂʈǕǸɿʧʃʧɴʄʊʧȐǍʃɦʏɺǈɰʧɵǁ-ʏɴƾʈ Ǘɿɨʌȅʃʁʁʭʋ
Ȑƾʋʃ̒ʧɴʆʧǶʊǿ ǻɦʉʉɰɵʧɿǌʁʫɰǻɰ̒ʈʫʃɦʆʋǶʄ̒ɦʅǌʨʈǱʊʒʃʫʌɿǌɲɦǗȉɴ˄  
 
ʅ.ʇ ƁƷƨĳɗɆƋƶƓƭĞƶŲɝ 

 ʊȅʉǱʊɾɦ̔ʃ̫ ɲʪǗɿɨʌȅʃɦʊɠʄɵʁɦʑʨɴ ǻɦʉʒʃʫɦȌ ʈȀʈɦǳʋǱʊɾʽ̡ ɾȄʶʊʄʏʻǗɰʏʭɴ
ʄʊʧȐǍʃǷǐ ʶːˎˎ˗˄ ʊȅʉǱʊɾʿ ʱʃʷ ʲɵɰʱɵɹǸˏ ɷˎʁʆʬɰ ɺ̡ʋɰǐʫɴɦȄ ʊ̫ʭʈȉʃ̂  

Á ɷʁʆʬɰʁʨˏ ʏɦɵɰǌʨɦʅǌʨʈ ǳɦʋʄʁɾ ɴrʃǱʊʏʧɰȚʃʧɴʁǗʈɴ̒rʃʊȅʉǱʊɾ  ̔
Á ɷʁʆʬɰʁʨː ʌʧʂʨȐ ɚʏǌrʃǱʊʏʧɰȚ 
Á ɷʁʆʬɰʁʨˑ Ǘɰʄɱˀɾǉ ɵȗʄʻ 
Á ɷʁʆʬɰʁʨ˒ Ǳʊʆʧʆɾ Ȅ̓ʒʁʆʨɲɦǗȉɴ 
Á ɷʁʆʬɰʁʨ˓ Ǳʊʆʧʆɾ Ȅ̓ʆʨʂʃȃʃʄʊʧȐǍʃ̡ɺʋȉʃǗȐ ʄ̒ 
Á ɷʁʆʬɰʁʨ̝ ǱʊɵʬʋʊʭʈʆʨȐ ȃʊɾ ɷʃ 
Á ɷʁʆʬɰʁʨ̞ ʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃʃʧɴʌʧȃʃǱʊǱɿ̒ʄʃǍʉ 
Á ɷʁʆʬɰʁʨ̟ ʅ̡ʃǱʊǗɲʄ̒ǗɲɴʄʊʧȐǍʃ 
Á ɷʁʆʬɰʁʨ̠ ǱʊʌʧȈɲɦʏɺǈɰʧɵǁ 
Á ɷʁʆʬɰʁʨˏ ʏˎʃǐʧǻǈʃʃʧɴʒʃʫȐ ʏʃʿ˄  
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łɋƞȶěƁȧ ʆ 

 ǀȢƆȧǖƸǓŸɆƋĞƶǓȡěǗ 

 

ʆ.ʅ ɄǓĸěŸȧɄƙŸȽƨ 

 Ȁʈɦ ǳʋǱʊɾ̡̔ɾ ȄʊʁʄʏǗ̒ɰʏʭɴʄʊʧȐǍʃǷǐ ʶːˎˎ ʌ̠ʧʂʨȐ ɚʏǌrʃǱʊʏʧɰȚȅʃɦȆǌɿɦʋʨ
ʄʊʧȐǍʃʂʈǕǸɿʧ̡ɺʋʊʭʈʄɣǁʬʋȂɴʁʄʊʧȐǍʃʊʬʄȐɚʏǌʄʊʧȐǍʃɷʨʌȐɚʏǌʃʧɴʄʊʧȐǍʃɦʏɺǈɰʧɵǁ-ʏɴƾʈ
ʱǻʉɦȆǌɿǸʏǲʁʃ̒ɦȳ ʋɦʨʁʧʃǐʃˀʉʄɻʈ˄ ʈ́Șɴʌʧɹ ʁɦɠɿʌʧʂʨȐ ɚʏǌrʃǱʊʏʧɰȚǗɿɨʌȅʃɰʁɾ ɿ̒ɰǐʫɴ
ǳɦʋʄʁɾ ɴǗʄʈʬʋʁʧʃǐʃˀʉ ɺɦʨʈǑʨɦʂǙʨȊ ɴ́ǿ ʢǖǱʊʏʧɰȚȉʃȈʆǗɿʩʈǗɿɨʌʃʧɴɵȗʏȌ̒ ʏ ̒ɰǐʫɴǱʊ
ɰʶɾɿʻʐɦɿʫʄ̫́ȇʋʒ̒ʌʧɷǃȉʃɺʋʂ̒ʃȃʃʄʊʧȐǍʃʂʈǕǸɿʧʃʧɴɦʏɺǈɰʧɵǁ-ʏɴƾʈ ȵɦɰǐʫɴ ʃʧɴɷʫʁʌʧɹ
ɿʶʄʃʻɲʱǗȉɴ˄ 
 ʁʶʐʶʳʃǱʊʏʧɰȚǗɿɨʌȅʃɰʁɾ ɿ̒Ǹʈʫʃʈʫʃɦʆʋɰʁɾ ɿ̒ɦȳ ʋɦʨʌʧʂʨȐ ɚʏǌrʃǱʊʏʧɰȚ˄ ʁʶʐʶ
ʃʧɴʌʧʂʨȐ ɚʏǌrʃǱʊʏʧɰȚǗɿɨʌȅʃɰʶɾɿʻȀʈʋʶǻʄʻʋʶʱǻʉɺʬɵȉʃɰǐʫɴɵʁɾʫɵʁʨː, ʃːʧɴʁʨː,ˑ
ǲɴʱǗǱʈ˄ 
 
ʆ.ʆ ƁɋǜɋɆƋĞƶǓȡěǗ 

 ʁʨȀɴʁ ʃʧɴɦʐǻǈʊɵȄʏʈǓˀʃǏʊʄʏɲ̒ɦǗȉɴ ɲʪǸɵʁɾʫɵʏǐʬʋɰǐʫɴǱʊɰʁɾ ɿ̒ʃʬʌʁʁʐǱʁʊʏʧɰȚ˄
Ȁʈʊʉ ʋyɰƽɱɾǉǱʊǵʊ̡ɺʋʁʁʭʋȅʃɦǻʉȉʃǱʊʟɰȈʆʆʨǗɰʏʭɴʄʊʧȐǍʃ ʁʁʐʶrʃǱʊʏʧɰȚ  
ʌ,ʐ,ʄ,ʏǍʏǗȉʄ̒ɲɦǗȉɴɦʃ̫ Ǘɲʄɺɾǌʄ̒ɦʋʨʄʊʧȐǍʃʊʬʄȐ ɚʏǌɷʨʌȐɚʏǌʃʧɴʄʊʧȐǍʃɦʏɺǈɰʧɵǁ+
ʏɴƾʈ ʃʧɴɦʐɿʫʄ̫́ȇʋʻ̡ɺʋʃʩɴɦɰʨɿɦʑʨɴǗɲʄ̒ɺʁǿ ɰ̒Ǳʋ ʃrɲɦǗȉɴ ǻɦʉȉʃǱʊɰʁɾ ɿ̒
ɵȗʏȌ̒ ʏʻɦȳ ʋɦʨǗʄɦʇʁʃʧɴɿrʈǘrʃʂʃȃʃʄʊʧȐǍʃʃʧɴʏɴƾʈ˄  
 ʈʫʃʱʆʋȓɵɰʶɾɿʻʁʶʐʶʳʃǱʊʏʧɰȚɦʋʨɲɦǗȉɴɦʃ̫ȅʃǱʊɵʫ̫ʆʧʃʧɿǖɦʈʨʋ ʋɦʨʁʨȀɴʁɲʱǗȉɴ
Ǹɰʻʲʏǌɴʃʧɴɿʁʄʃ̒ɷʫʁʌʧɹʊʄʏȍ̒ǗɿɨʌȅʃʂɦǙʨɦʑʨɴɦǻʉǗɰɧʈʏʧɰȚʇʨʇʨȓʉ ʏʫʨɦǻʉʏʐǱʊ
ǸʈʭʉǗɰɧʈʏʧɰȚʃʨʄʹʫɴ ɰʬʱʒɦǻʉȉʃɰʧɵǁʏʐǱʊʆʨɰ,ʏ,ʏ ɺ̡ʋǸȉǁʏɲ̒ɦǗȉɴ˄ ʁʃǎʩʈʃʩɴ-
ʃɦ̫ ɰʿȉʃɰʧɵǁʆʧȈɰȚǸʈʭʉǗʄȃʃʈɾǉ ʋˑʳʃʏǵƼ ɿʻˑʃʧɴʈɾǉʋˑʳʃʏǵƼ ɿʻˏ ɺɦʨʈǑʨɰʁɾ ɿ̒
ȳɦ ʋɦʨɿʁʄʃ̒ʏǗȉʄ̒ʒɦɴƼɿɦʏɺǈɰʧɵǁ+ʏɴƾʈʅɴʲɺʊȀ˄ʈʊʉʸʋʁǏʅʋʳʃǱʊɵʫ̫ʆʧʃʧɿǖɦʈʨʋ ʋɦʨ       
ʁʨȀɴʁɲʱǗȉɴǱʊʏʧɰȚɦʋʨʊȅʉǱʊɾ ʏ̔ʈʧʁǏʧʋʁǏȈʆɲʱǗȉɴǷǐ ʶːˎˏ Ǳ˒ʊʏʧɰȚɦʋʨʊȅʉ-
Ǳʊɾ̔ ʊɵȄʄǘɴ̒ʌʧʏǙɰʈǕʊȅʉǱʊɾ ȇ̔ɰ̒ʆˀʃǏɦʅǜɴ̌ ǗʆʈȂɴʁǱʊɦʂǙʨ̡ʅʃʁʨɦǻʉɦǗʄʨɰʈǕʌʧʂʨǗʄʆˀʃǏ
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ʆˀɿ̓ȉʃʇʬʈʧȐ ɚʏǇ(GIS)  ʁʁʐʶrʃǱʊʏʧɰȚ Ǘɿɨʌȅʃɰʁɾ ɿ̒ɦʑʨɴ˄  ʱȂʄ̫ʨǸȊ ɴ́ǿ ɰʿɦǻʉ ʁʶʐʶ 
ʃrǱʊʏʧɰȚɦʃ̫  ɲʪʈʧʃȂʃ̒ȉʃʋɰƽɾ Ǘyɲʄ̒Ǘǳʃ̒ɦȵ ʑɦʨʉ ʁɦ˄  Ȁʈʊʉ ɰyʧɵǁǗʄɷʫʁɶǘɴʋɰƽɱɾǉ 
ǱʊǵʊǸʈʭʉʃʩɴȄʉɰǻǈʃȍʉɿrʈǘɦʐɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃ ʁʁʐʶrʃǱʊʏʧɰȚʏǗȉʄ̒ɲɦǗȉɴ Ǘɿɨʌ- 
ȅʃ̡ɰʋʈǟǱʃ̡̒ɿǗʄɦʏʨʊɦʑʨɴ˄ ǸʋʁǏʅʋʁʁʐʶrʃǱʊʏʧɰȚȉʃǸʄʃǌʄȄǎ ʄʻɺʬɵǲɴʱǗǱʈˆ 
 
 ʆ.ʆ.ʅ ĞƶǓȡěǗɄƻȽƆƋƉƋƶȶƐǖƸǓŸ 
 - Ǽʃʱʋǲ 
 - ʇʬɲʆǔȐɚʏǌ 
 - Ǘʄɦʇʁɺʨ 
 - ȓǱʏȃɿʫ&ʊʉʸʱʆʋ˔Ƿǐyʁːˎˏˎ- ːˎˏ{˓ɵʫɴʱǗǱʉ' 
 - ɷʋȐɚʏǌ&ǱʊʁɴǙɴ̒˓ɲ,ʈ ɵɦɹʆʨɿʁʄʃ̒ɲɦǗȉɴ' 
 - ǱʊɦʂǙʨɲʁʊʬʄǵǝɹ ʃrǱʊȐʉȈʉɰɰʊ(Sedimentation Modelling) 
 - ɲʫɾ Ȉʆʁʩɰ&ɲʫɾ ȈʆʁʩɰʏʈʫǗʁʃʧɴɲʫɾ Ȉʆʁʩɰʒɾǌʬɴ'ʃʧɴ 
 - ɲʫɾȈʆɱǖʋ ɰ̒Ǘʈʧɿʏʶɦʑɴʃʧɴʊʁɹʊˀ˄ 
 
 ʆ.ʆ.ʆ ĞƶǓȡěǗɄƻȽƆƋƉƋłȧǀǖƸǓŸ 
 - ʂʃȃʃȍʊʨʏɿǙ 
 - ʂʃȃʃȍʊʨʊʫɰƽǸɿʧ 
 - ʂʃȃʃrǗʆɦɸ ʨ  ʃʧɴ 
 - ʂʃȃʃʏɿǙrǗʆ&ʏɿǙɦʋʨɦǳɲʃʧɴʏɿǙȐǘʄ'˄  

 
ʆ.ʆ.ʇ ĞƶǓȡěǗɄƻȽƆƋƉƋɄǓŚŠěȡĸĹǓĳĦƨ 

 - ǗʄǸȐɚʏǌʃʧɴǱʊȀɴʁʋʶɦȵ  
 - ȐǍʃȈʆɦʏɺǈɰʧɵǁ&ʈʫɱʊʄʊʃʧɴǗȅɰ̒ɵʁɾʬʋ' 
 - ǱʊɦǗʄʨǗȅʏɺ̒ʨ 
 - ǱʊɦǗʄʨǗȅʏʁ̒ʩɰʃʧɴʒȄʈˀʉ  
 - ǱʊǗɲʄʻǗɲɴʏʶɾʋʻ 
 - ǱʊɦǗʄʨǗȅʏȁ̒ʈʆʋ  
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 - ǗʄʆˀʃǏʱʐǻǈ ʊɵȄʏʈǓˀʃǏȐȃʊɾʸ 
 - Ǳʊʒʄʻʊʶ 
 - ʏʫɱȈʆʃʧɴʏʫɱȉʋȈʆȐȃʊɾ  y
 - ʏʈǑɿǌʧʌʄǑʂʈ̓ʃʧɴʏɾʁ ɴ̒ǗʄʌɿǌʧȐ ɚʏǌ 
 - ɿʶʄʃʻʱʁʏɵʊɾ ɰ̔ǐʫɴɦɱɿǌǗʆ̫ʏʨʐʃʫʃʧɴʏǍʧɿʧɦʇǅɡʌɦʁʏɵʊɾ ʊ̔ʉʸɦʆʋ ˓Ƿǐ ʶ ɵʫɴʱǗǱʉ˄ 
 
ʆ.ʇ  ǀȢƆȧǖƸǓŸɆƋĞƶǓȡěǗ 

ʆ.ʇ.ʅ ĞƶƷƐƨȶƻƞɯŷɛƫƋ ƋȡĳƁȡƋƌƋɯƭ 

 ʆ.ʇ.ʅ.ʅ ĞƶǓȡěǗɄƻȽȏěǖƶƫƋƷǖƐɗ 
 ɵȗʄʒ̒ʃʫǗɰʩɿǖǗʄǱʏ ʅ̡ʃǱʊʉʫʁǏȐ ɚʏǌǸɿʧʉʫʁǏȐɚʏǌɵɿʫɦǱɾ ɺʁǿ ɰ̒Ǳʋʁʨˑʒʃʫ-
ʏɤǆʃʧɴʆʧʂʨȐʊʒʃǌʊǸɿʧɦǳʋǱʊɾʽ̡ɾ Ȅ ʃʁʧɴɦ ǳʋʃʱȊȅʉʊȅʉǱʊɾ̔ʏʧɰȚʏʈʧʁǏʧ-
ʋʁǏȈʆɲʱǗȉɴʊȅʉǱʊɾɦ̔Ǘǳɴʄǘɴ̒ʌʧʏǙɰʈǕʊʄʏʻɲʱǗȉɴʃʧɴʟɰȐʊȇɰ̒ʆˀʃǏɺrʁɦʁɠɿǗɿɨʌȅʃ
ǗʄʈʬʋʃʧɴɦʂǙʨǱʊʏʧɰȚ˄  
 
 ʆ.ʇ.ʅ.ʆ ĞƶǓȡěǗǦɋƞȧƆƋƉƋƐƶȢǖŽ ƋƫƋƷǖƐɗ 
 ɰ'ǱʊʏʧɰȚʒʁʆʨʂʃȃʃʊʬʄȐ ɚʏǇ 

Á ʏʧɰȚʟɰȐʊǼʃɦʋǲɲɦǗȉɴʃʧɴ̡ʅʃʁʨǼʃɦʋǲ (Topographical Map) ȉǗɿǻǈ ʃ 
/ˏˏˎˎ,ˎˎˎ&ȀʈɰʈǕʌʧʂʨǗʄʆˀʃǏʆˀɿ̓ȉʃʇʬʈʧȐ ɚʏǇʃʧɴǗʄʇʆʁʧʃǐʃˀʉ MRC ː ˎˎˎ'˄ 

Á ʏʧɰȚʟɰȐʊʇʬɲʆǔȐɚʏǌɲɦǗȉɴ ʃʧɴ̡ʅʃʁʨʇʬɲʆǔȐɚʏǌ(Geology Map) ȉǗɿǻǈʃ 
/ˏˏˎˎ,ˎˎˎ&ȀʈɰʈǕʌʧʂʨǗʄʆˀʃǏʆˀɿ̓ȉʃʇʬʈʧȐ ɚʏǇʃʧɴǗʄʇʆʁʧʃǐʃˀʉ JICA ː ˎˎː'˄ 

Á ʏʧɰȚǗʄɦʇʁɺʨɦǻʉ ǗɦʄʨǗȅʏʻ̡ʅʃʁʨɵʁǿ ɿ̒ȁǐɰ̒Ǘʄɦʇʁɺʨ (Soil Classification Map)
ȉǗɿǻǈ ʃ /ˏˏˎˎ,ˎˎ&ˎʌʧȈɲȀʈɰʈǕʌʧʂʨǗʄʆˀʃǏʆˀɿ̓ȉʃʇʬʈʧȐ ɚʏǇɦǗʄʨǗʄʇʆʁʧʃǐʃˀʉ
Charles D. Crocker ˏ ˗˔ː'˄ 

Á ʏʧɰȚȓǱʏȃɿʫʊʉʸʱʆʋ˔Ƿǐ&ʁːˎˏ-ˎ ːˎˏ )˓ʲɺʋȉʃɺʬɵǸˆ ɰʈǓʏʁ̒ʩɰɦʇǘɡɴ
ǗʄǶʶ̡ɱʃʧɴǗʄǶǷʁǐʁʏʨɿʫɾǝȈʆǗʄǶʶ̡ɱʃʧɴǗʄǶǷʁǐʁʏʶɦɾʨʈǗʄǶʶ̡ɱʃʧɴǗʄǶǷʁǐʁʁʧʏ
ɱǖʋ ʃ̒ʧɴɦʋǑɞʃɱǖʋǗ̒ʄǶʶ̡ɱʃʧɴǗʄǶǷʁǐʁɦ ǻʉɦǗʄʨǗȅʏǗ̒ʄʇʆʁʧʃǐʃˀʉʊʄʏʈ̒ʃǎʨʊʂʃȃʃ
ʁʩɰʃʧɴʗɿʫʃʧʉʈɦ ɱɿǌǗʆʷʏʨʐʃʫ˄ 
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ɱ'ǱʊʏʧɰȚʒʁʆʨʂʃȃʃɷʨʌȐ ɚʏǇ 
  Ġ.ʅ ĞƶǓȡěǗɄƻȽǃƶȨƶȳěġŅŷȡ 

 ǱʊʏʧɰȚɦʋʨȍʊʨʊʫɰƽǸɿʧ ǗɿɨʌȅʃɦʂǙʨɦʑʨɴɦǻʉǱʊʏʶʱȊɲʋɦʨʟɰȐ ʊ̡ɺʋȉʃǗȐ ʄ̡̒ɺʋɰǐʫɴ
ʱȄʷʊʭʈȉʃˆ 

Á ʟɰȐʊʊʄʏɲ̒ɦǗȉɴʒʇʧʌɼǊɿʁʄʃ̒ɦʏɺǈɰʧɵǁʆʧɦʏʏʊʄʏʻ ɰ,ʏ,ʏ Ƿǐ ʶːˎˎ˕˄ 
Á ʏʧɰȚɦʋʨʟɰȐ ʊ̡ ɺʋȉʃǗȐʄʻʊʄʏɲ̒ɦǗȉɴʒʇʧʌɼǊʃɵ̔ʶɾɿʆʐʫʄʶɾɴʊʄʏʻ ɰ,ʏ,ʏ
Ƿǐ ʶːˎˎ˖˄ 

  
  Ġ.ʆ ĞƶǓȡěǗɄƻȽƆƋƉƋɆƷƞɄŇȽ  
 ȍȉʃȐʊʏyʶǲʃʻǲǘ ʶɴǿʏʻɰǐʫɴǱʊʏʧɰȚɦʋʨʁʧʃǐʃˀʉʂʃȃʃrǗʆɦɸ ʨ̡ɺʋȉʃǗȐ ʄ̡̒ ɺʋ
ȓɵɦʊɠʄȋʄ̒ʒʁʆʨɿʁʄʃ̒ɦʃ̫  ˄ ʟɰȐʊȂʶɴʱʃʷǗɿɨʌȅʃǗʄʈʬʋʆʨȐǍʄˀʃȇɰ̒ʆˀʃǏʈʭʉɵʁʃʭʃȉʃʁǗʈɴ̒
ǸɼʨɷʨʀʋʃʧɴǸ ʏɦɠʌɦȹ ʐɦʨʉǗɿɨʌȅʃɦǗʄʨǗȅʏʏ̒Ǘȉʄ̒ǱʊʌʧȈɲʲɺʋʟɰȐʊȂʶɴʱȄʷʊʭʈȉʃˆ 

Á ʟɰȐʊʊʄʏɲ̒ɦǗȉɴʒʇʧʌɼǊɿʁʄʃ̒ɦʏɺǈɰʧɵǁʆʧɦʏʏʊʄʏ ɰ̒,ʏ,ʏǷǐʁː ˎˎ˕˄ 
Á ʏʧɰȚɦʋʨʟɰȐ ʊ̡ ɺʋȉʃǗȐ ʄ̒ʊʄʏɲ̒ɦǗȉɴʒʇʧʌɼǊʃɵ̔ʶɾɿʆʐʫʄʶɾɴʊʄʏʻ ɰ,ʏ,ʏ 
Ƿǐ ʶːˎˎ˖˄ 

Á ʏʧɰȚɦǗʄɠʄɦʂɠʄǸʈʭʉǗʄʆˀʃǏʁʧʃǐʃˀʉ IUCN˄  
 
 ɲ'ǱʊʏʧɰȚʒʁʆʨɦʏɺǈɰʧɵǁʏɴƾʈ 
 ɰǗʈɴʁʧʃǐʃˀʉȁǐɰ̒ʇʬʈʧȁǐ ɰʻʏǵƼ ɿʻȁǐɰ̒Ǘɰɧɴʃʧɴȁǐɰ̒ɦɱɿǌǗʄǶǷʁǐʁː ˎˏ Ǘ˓ɿɨʌȅʃ Ǘʄʈʬʋ
ʆʨʈʃǎʨʊ̡ʅʃǱʊɦɱɿǌǗʆ̫ʏʨʐʃʫʃʧɴɦʂǙʨǱʊʏʧɰȚ˄  
 
 ʆ.ʇ.ʅ.ʇ ĞƶƷƐƨȶƻƁȡƋƌƋɯƭƐşƨ 
 ɰ'ǱʊʏʧɰȚʒʁʆʨʂʃȃʃʊʬʄȐ ɚʏǇ 

Á ǱʊʏʧɰȚɷʋȐ ɚʏǌǗ̂ɿɨʌȅʃʏʧɰȚɦʑʨɴɰǐʫɴǱʊʁɴǙɴ̒˓ɲ,ʈʆʨɿʁʄʃ̒ɲɦǗȉɴʱǻʉʱȆǌ ɿ
ʋɦʨ̂ 
V ɵʊʃǌʁʩɰ 
ʆˀɿʼȉʃɵʊʃǇʁʩɰʊʄʏɲ̒ɦǗȉɴʒʇʧʌɼǊʃ̔ɵʁɾ ɿʆʐʫʄʁɾ ɴɰʁʆɴ̡̒ʅǗɰɧɴǗʆ̫ʏʨʐʃʫ̡ɺʋ
ǗɿɨʌȅʃʒʱɴƼɿȵɦʁʨɰ̡ʃǘɴʆʨʊɱʫʏǳǐʈʭʉ ȵɦʈʫɱǗɵɰɵʬʋɰʁʆɴ̡̒ʅɰǐʫɴɳǘɴȄȍǲɴɦɷʨɴ
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ʃʧɴʈʭʉ ʁɦɠɿɦȵ ɰ̡ǑʊɦǱ ʆ̫ʏ ɳ̒ǘɴȄȍǲɴɿǑʬɴ ǗɿɨʌȅʃɦǗʄʨǗȅʏʻ˄ ɰ̡ʃǘɴȂɴʁʆʨʊ
ʃɦ̫ ɵʊʃǇʁʩɰǗɿɨʌȅʃȍʏʏ̒ǎɴ̒ɷʁɦȼ+ˏʈ ǗɦǱʈrʅǎʏʈʫǗʁʃʧɴ+ ʈˏ ʋɦʨrʅǎȅɿʏʈʫǗʁ˄  

 
V ʊʋɰʁʩɰʃʧɴʁʩɰɦǸʊ-Ȅɵ 
ʊʋɰʁʩɰʃʧɴʁʩɰɦǸʊ-Ȅɵʊʄʏɲ̒ɦǗȉɴʒʇʧʌɼǊʃ̔ɵʁɾ ɿʆʐʫʄʁɾ ɴɰʁʆɴ̡̒ʅǗɰɧɴǗʆʷ-
ʏʨʐʃʫ̡ɺʋǗɿɨʌȅʃʒʱɴƼɿǗɿɨʌȅʃɦǗʄʨǗȅʏʻ˄ 
 

V ǱʊʒɦɴƼɿɦʋʨʋʐʁʬʊɵʬʋʏʈʫǗʁrʃȐ ʊȃɿʫʊʩɴʒ̡ɾǌɿɰǐʫɴʁʩɰ 
ȐǍʃȈʆrʃǱʊʄɴǝʬʊʁʩɰɵʬʋʏʈʫǗʁȅʃɦɰʨɿɦʑʨɴɦǻʉȐ ʊ̡ɿǱʊʒʇʧʌɼǊɰʁʆɴ̡̒ʅ 
ʃʧɴɿʁʄʃ̒ɦʏɺǈɰʧɵǁʆʧɦʏʏɰǐʫɴʁʏʌɿǜʊ̔ɵʫɴʱǗǱʉʱʃʷ˄ɦʐɿʫʱʃʷǱʊʉɰʏʶǿɰ 
ǗɿɨʌȅʃɦʂǙʨɦʑʨɴɦȵ ɱ̡ʂǐʬǷǐ ʶːˎˏ  ̝ ʱȵɦʋʨʁʨȀɴʁɵʶʃʭʃ˔ ɰʲʃǘɴ&ʊʬʄȈʆʁʨː,ˏ'
ʲɺʋǸɵʫɴʄɣǁʄʻʳʃʊɺʬʌʌʏȚʜɦȵ ɺɦʨʈʊɺʬʌǗȅɴʁ ʐɦʨʉǳǕ ʃɦʇǘɡɴȃǘ ɰʻʱȵʳʀǀʉɰ
ʏʶǿɰɦ ʁ ˄

 

 

ʊʬʄȈʆʁʨː,ˏ ʁʨȀɴʁrʃǱʊʒɦɴƼɿɦʋʨʋʐʁʬʊɵʬʋʏʈʫǗʁrʃȐ ʊȃɿʫʊʩɴʒ̡ɾǌɿɰǐʫɴʁʩɰ 
Ǘʄʇʆ̂ ǗɰɧʈʏʧɰȚJICA Ƿǐ ʶːˎˏ  ̞
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Á ǱʊɦʂǙʨɲʁʊʬʄǵǝɹ ʃrǱʊȐʉȈʉɰɰʊ 
 ǱʊɦʂǙʨɲʁʊʬʄǵǝɹ ʃrǱʊȐʉȈʉɰɰʊ &Numerical simulation of dispersion of disposed 
soil or Sedimentation Modeling) ǗɿɨʌȅʃɦʂǙʨɦʑʨɴɦɺʨʈǑʨɰʁɾ ɿ̒ʌʧȐ ʋȈʆrʃɿʁʄʃ̡̒ɺʋʊɴʅʋ 
ʄʹʷȇʋʻʳʃǱʊǶɰʻʏʶɾʋʻʄʬʈȐǌʊ˄ 

V ǗʄɦʇʁrʃǱʊɦʂǙʨɲʁʊʬʄǵǝɹ 
ǗʄɦʇʁrʃǱʊɦʂǙʨɲʁʊʬʄǵǝɹ &Numerical model) ɺ̡ʋǗɿɨʌȅʃʉɰʈɰɦǗʄʨǗȅʏʻʏǗȉʄʻǱʊ

ʏʧɰȚɦʃ̫ɲʪMIKE 21 ʲɺʋǸɲʶʊʬʄǵǝ ɹǗʄʱʇʁ2D ɺʿʋǑʨʋȗɹ ȵɦʁʬȂɴʁʆʧʇʆɦȌ ɰ˄ Ǘʄɦʇʁ
ɲʁʊʬʄǵǝɹ ʃɦ̫ ȓɵʄǵǝɹʆʨǱʊȐ ʉȈʉ ʃrɰɰʊɦǻʉȐ ʊǱʊǶɰ̒ɵʬʋ ȳɦɰǐʫɴʏʈʫǗʁ̡ɺʋʏǍʧɿɰǐʫɴ
ʋɰƽɱɾǉɦǸʊʜȄɵrʃɷʁɦȄʊʏʈʫǗʁ˄  ɿʁʄʃ̒ʏʧɰȚɲʪȉʃʄǵǝɹɰǐʫɴʊʬʄȈʆʁʨː,ː  ˄
 

 

Wide Area 

300 km × 2.. ik &epgb qgxc đv ; đw ; / ik' 

Nested Area 

50 km × 5. ik &epgb qgxc đv ; đw ; 0.. k' 

ʊʬʄȈʆʁʨː,ː ɿʁʄʃ̒ʏʧɰȚrʃǱʊɦʂǙʨɲʁʊʬʄǵǝɹ ʃrǱʊȐʉȈʉɰɰʊ 
Ǘʄʇʆ̂ ǗɰɧʈʏʧɰȚJICA Ƿǐ ʶːˎˏ  ̞
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V ʋɰƽɱɾǉ ʳʃǱʊǻɰʻȃɿʫɵʬʋ 
 ʋɰƽɱɾǉ ʳʃǱʊǻɰ̒ȃɿʫɵʬʋɲʪȉʃʄǵǝɹɰǐʫɴȀȋɴʁʨː,ˏ˄ 
 
 Ȁȋɴʁʨː,ˏ ʋɰƽɱɾǉ ʳʃǱʊǻɰʻȃɿʫɵʬʋ 

Ǘʄʱʇʁʳʃȃɿʫɵʬʋ ʋɰƽɱɾǉ 

ɵʱȄǘ ʷʳʃʊʉʸʱʆʋǶɰʻʏʶɾʋʻ ˔ʱȉ́ ɴ-ʈǌɴ 
ɵʶʃʭʃʳʃǱʊǶɰʻʏʶɾʋʻ-ʳʀǀ ˒ɺɴ-ʳʀǀ 
ȉɼʳʃʏʶɾʋʻ ˏ*ˎˎʈˎˑ ʏǗȉʄʻǱʊǶɰʻʈǌɴ 
ʌʧɷǄȉǗɿrʃʏɾʁ ʋ ̒ ˎ*ˎˑʈ˓,ʈ 
ȉɼ̡ɺʋʄɦɴƼʨɿ ˓* ×̞ ˏ -ˎ˕&ɿ-ʈˑ' 

ʋɰƽɱɾǉɷʁɦȄʊ ˎ*ʈ̟( ɷʁɦȄʊǲǘʁɴ)  
ˎ*ʈː( ɷʁɦȄʊʂʈǕȀ)  

(ȉʃʌɺǌːʲǗʄǗʄɩʋ-ʳʀǀ' 
ʱʈɲʫɾȐʉȈʉ ˏ ʈˎː-ʌʧȄʁʨ 
ʋɦǑɞʃȈɲʋǟʧɿ̡ɺʋȉʃǗȐ ʄ̒ *ˎˎˎˎ˗ʈ˓-ʌʧȄʁʨ 

 Ǘʄʇʆ̂ ǗɰɧʈʏʧɰȚJICA Ƿǐ ʶːˎˏ  ̞

 

Á ǱʊʌʧȈɲɲʫɾ Ȉʆʁʩɰ&ɲʫɾ ȈʆʁʩɰʏʈʫǗʁʃʧɴɲʫɾ Ȉʆʁʩɰʒɾǌʬɴ'ɲʪǗɿɨʌȅʃɦʂǙʨɦʑʨɴ
ɰǐʫɴʄʁɾ ɴȍʉɿrʈǘȐǍʃȈʆɲʫɾ ȈʆʁʩɰʄɵǁʫʄǑʃǐ&ȐǍʃȈʆɦɺʨʈ'ɰǐʫɴʃʧɴ̡ɰǑʊ̌ɿʁʄʃ̒
ɲɦǗȉɴ˄ ȅ́ȋ̡́ʈ́Ǘɿʏǲʁʃ̒̌ ǗɿɨʌȅʃʏʧɰȚɲʪȉʃɺʬɵɰǐʫɴȀȋɴʁʨː,ː ʃʧɴʁʨː,ˑ˄  

 
Ȁȋɴʁʨː,ː ȅ́ ȋ́ ʲʈʹǗɿʏǗȉʄʏ̒ʧɰȚɲʫɾ ȈʆʁʩɰʏʈʫǗʁ 
ʋ.ʊ ȅ́ ȋʹʲʈʹǗɿ ʌʨʂʨȐɚʏǌʌʧȈɲ 

 ˏ pH Digital pH Meter*  
 ː ʏʨɿʫɾǝȈʆ Temperature Digital Temperature*  
 ˑ Ȉʆʋǟɰʻɰɰʊ Turbidity Method MAJI Meter**  
 ˒ Salinity Method Refructometer 
 ˓ ɰǗʈʧɿʊȌʉʒʫɰʏʫʨ̡ʏʃ Dissolved Oxygen (DO) Method MAJI Meter**  

 ̝
Ȑʊȃɿʫʊʩɴʒ̡ɾǌɿɰǐʫɴʁʩɰʏʊʫʄ 
Total Suspended Solid (TSS) 

Method 2540 D**  

 ̞ ɿǗʈɨʌǱʊʒʫɰʏʫʨ̡ʏʃʏǗȉʄǗ̒ʁǗʁɴ̒ǗʄɿʧɰʈǕɲʨʈʨɷʨʌy 
Biochemical Oxygen Demand (BOD5)  

Method 5210 B**  



ʊȅʉǱʊɾ̔ ȍʉɿr ʈǘɦʐɿʫʄʹʷȇʋʻʄʊʧȐǍ ʃ ʃʧɴʏɴƾʈʱʆɹʱʋɹ ʏǗȉʄĥ̒ɄƷƫĳǦƣȡǀŤŪƋɝĸɋŲŷɅƙěȳĳɄŷƋɯƶżƩȧ ěɋƞĳɗɅƙƷěȴĳƷƞɏǓȧǜƋȳ 
  

ʱʊɠʄʱʊɠɴʱǻʉʸǗɰɧʈʐʺʫʃʇʨ ʇʨ ȓʉ ʏʫʨ (PPIC)  11 

 

ʋ.ʊ ȅ́ ȋʹʲʈʹǗɿ ʌʨʂʨȐɚʏǌʌʧȈɲ 

 ̟
ɿǗʈɨʌǱʊʒʫɰʏʫʨ̡ʏʃʏǗȉʄ̒ǗʁǗʁɴ̒ǗʄɿʧɰʈǕɲʨʈʨ 
Chemical Oxygen Demand (CODOH)  

Method JIS K0102**  

 ̠ ȐʊȃɿʫɦǗʄɴʃʧɴǲǘɹ ̒Oil & Grease Method 5520 D**  
ˏ  ˎ ȓʏʬɿʏʊʫʄ Total Nitrogen (TN)  Method JIS K 0102 45**  
ˏ  ˏ ʅʬʏǙʊʏʊʫʄ Total Posphore (TP)  Method JIS K 0102 46**  
ˏ  ː ʲɺɰʏʊʫʄ Total Iron (Fe)  Method Photometer S7000**  
ˏ  ˑ ȅʊɿ Mecury ( Hg)  Method Metalyzer HM1000**  
ˏ  ˒ ȓ ʏɦʃʧɵ Arsenic (As)  Method Digital Arsenator**  
ˏ  ˓ ɰʬʋʨʐǙʈʏʊʫʄ Total Coliform Method NF T90-413**  

     ɰʶɾɿʻʏʶǳʋʻ ̂*ȍʏʻɦȵʁʨȀɴʁʉɰʏǿʁ ɰ  ** ʈʃǎʨʊʆʧɦȐ ʂʃ̔ʊʄʏǗ̒ɰʏʭɴʄʊʧȐǍʃ 
 
  

 Ȁȋɴʁʨː,ˑ ȅ́ ȋ́ ʲʈʹǗɿʏǗȉʄʏ̒ʧɰȚɲʫɾȈʆʁʩɰʒɾǌʬɴ 
ʋ.ʊ ȅ́ ȋ́ ʲʈʹǗɿ ʌʨʂʨȐɚʏǌʌʧȈɲ 

 ˏ pH Digital pH Meter* 
 ː ʏʨɿʫɾǝȈʆ Temperature Digital Temperature* 
 ˑ ʁʩɰʊʩɴ Hardness (CaCO3)  Method 2340 C**  

 ˒
Ȑʊȃɿʫʊʩɴ̡ɺʋʊȌ ʉɰǐʫɴʁʩɰʏʊʫʄ 
Total Suspended Solid (TDS) 

Method MAJI Meter**  

 ˓ ɿǗʈɨʌǱʊʒʫɰʏʫʨ̡ʏʃʏǗȉʄǗ̒ʁǗʁɴ̒ǗʄɿʧɰʈǕɲʨʈʨ 
Chemical Oxygen Demand (COD) 

Method JIS K0102**  

 ̝ ʲɺɰʏʊʫʄ Total Iron (Fe)  Method Photometer S7000**  
 ̞ ȓʈʹʬǺ́ ɰʻAmmonium (NH 4)  Method ICs 90**  
 ̟ ʅʬȐǙɿPhosphate (PO4)  Method ICs 90**  
 ̠ ȓ ʏɦʃʧɵ Arsenic (As)  Method Digital Arsenator**  

ˏ  ˎ ɰʬʋʨʐǙʈʏʊʫʄ Total Coliform Method NF T90-413**  
     ɰʶɾɿʻʏʶǳʋʻ ̂*ȍʏʻɦȵʁʨȀɴʁʉɰʏǿʁ ɰ  ** ʈʃǎʨʊʆʧɦȐ ʂʃ̔ʊʄʏǗ̒ɰʏʭɴʄʊʧȐǍʃ 
 

o ʌʧʂʨȐɚʏǌʉɰʃʧɴʊɰȚʏǿʁ ɰʁʩɰ 
V Ǳʊʉɰʏǿʁ ɰʁʩɰʏʈʫǗʁˆȉʃ˔ ʁʨȀɴʁʏʶǿɰǗɿɨʌȅʃɦǗɷʨʏ ʊɦʨʏʉɰ̡ɺʋ
ɰǐʫɴɦȄ ȉ̫ʃˑǗʏȂʄ&̒ǗʏȂʄ̒ɦʋʨǗʏȂʄʻɷʱǗȺ- ʈː ʃʧɴȅɿɦǗǱʈ) ɰǐʫɴˏ  
ʁʨȀɴʁǗɿɨʌȅʃɰʁɾ ɿ̒ʉɰ˄ ʁʨȀɴʁʏʶǿɰʁʨˏ ɲʪǗɿɨʌȅʃɰʶɾɿʻʉɰʱȵɰǐʫɴɿʁʄʃ̒
ɲʱǗȉɴ&X=ˑˑ˕˓˔ ˏʃʧɴ Y=ˏˏ˕˖ː˖ˎ UTM WGS ˏ ˗˖'˒˄ ʁʨȀɴʁ
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ʏǿʁ ɰʁʨːǗɿɨʌȅʃɰʶɾɿʻʉɰʱȵȓɴʊʄɿʻȄȍ &X=ˑˑ˔˕˒ ˓ʃʧɴ Y=ˏˏ -̞ 
˕˕ˑ  ˎUTM WGS ˏ ˗˖'˒˄ ʁʨȀɴʁʏʶǿɰʁʨˑ Ǘɿɨʌȅʃɰʶɾɿʻʉɰɦ ȵɷʧɿ
ʄ̡ʊɵʧɣǁʩʈǗɿʨ&X=ˑˑ˔˖ˎ ˑʃʧɴ Y=ˏˏ˕˖ˏˑ˖ UTM WGS ˏ ˗˖'˒˄ ʁʨȀɴʁ
ʏǿʁ ɰʁʨ˒ǗɿɨʌȅʃɰʶɾɿʻʉɰʱȵɲʃǘɴȄȍ&X=ˑˑ˓ˑˎ ˒ʃʧɴ Y=ˏˏ˕ -̞ 
˗ː  ˏ UTM WGS ˏ ˗˖'˒˄ ʁʨȀɴʁʏǿʁ ɰʁʨ˓&X=ˑˑˎˏˑ ˒ʃʧɴ Y=ˏ -ˏ
˕˔˓˖ ˑ UTM WGS ˏ˗˖˒'ʃʧɴʁʨȀɴʁʏǿʁ ɰʁʨ̝ &X=ˑː˗˓˓˓ ʃʧɴ      
Y=ˏˏ˕˔ˎˑˏ UTM WGS ˏ ˗˖˒'ǗɿɨʌȅʃʉɰʱȵʁʨȀɴʁǶɰ̒ʏʶɾʋʻʇɰʻ ˄

V Ǳʊʉɰʏʶǿɰʁʩɰʒɾǌʬɴ ȉ̂ʃˑʁʨȀɴʁʏʶǿɰʁʩɰ ǗɿɨʌȅʃɦǗɷʨʏ ʊɦʨʏʉɰʈɰ
ʏʧɰȚ̡ ɺʋɰǐʫɴɦȄ ȉ̫ʃʒɾǌʬɴː ʁʨȀɴʁ&ʁʨȀɴʁʁʨˏ GW1 X=ˑˑ˖ˎˑ ̠ʃʧɴ   
Y=ˏˏ˕  ̞ː˕  ˎUTM WGS ˏ ˗˖ ˒ʃʧɴʁʨȀɴʁʁʨː GW2 X=ˑˑ˖˒ˏ ̝ʃʧɴ 
Y=ˏˏ˕˕ˏːˑ UTM WGS ˏ˗˖'˒ʏǍʧɿɦȵɰǐʫɴɿʁʄʃ̒ɦʏɺǈɰʧɵǁʆʧɦʏʏ ʃʧɴ
ʏʶǿɰʁʩɰˏʁʨȀɴʁɦʁɠɿ&ʁʨȀɴʁʁʨˑ GW3 X=ˑˑ˖̝ ˕  ̞ʃʧɴ Y=ˏˏ˕ -̟ 
˕˗  ̠UTM WGS ˏ ˗˖˒'ǗɿɨʌȅʃʉɰɦɵɹʆʨʒɾǇʬɴʁʩɰɦȵɰǐʫɴɦȋɴɵǗɰʄɴƼɰǗɿʨ 
Sunwah ȵɦǸʄ̒ɿʁʄʃ̒ɦʏɺǈɰʧɵǁʆʧɦʏʏ˄ ȋʋʏ̒ǿʁ ɰʁʩɰȂʶɴʒʏ ̒ǗɿɨʌȅʃʊɰȚ
ʁʫɰɰǐʫɴʂʫɴǱǘɦʏ ʃʧɴʄɣǃʬʃʈɰʈʃǎʨʊʆʧɦȐ ʂʃ̔ǗɰʏʭɴʄʊʧȐǍʃɦ ȵr ʀǀɺʲɺʋ˄ 

V ʗʄɰʊɾ̔ ʉɰʏǿʁ ɰʁʩɰ̂ Water-sampler ɺʄǻɰ̒ʏǿʁ ɰʁʩɰɦ ȳȀʈǗʄʱʇʁ 
ȅ́ȋ̡́ʈ́Ǘɿ&ʊʬʄȐ ɚʏǌɲʨʈʨȐ ɚʏǌɷʨʌȐɚʏǌɦʐʨʉǸɺʄǻɰʏ̒ǿʁ ɰʁʩɰ̡ ɺʋʉɰ
ɵɦɹʆʨʈʃǎʨʊʆʧɦȐ ʂʃ̔ʊʄʏǗ̒ɰʏʭɴʄʊʧȐǍʃ' ʂʫɴǱǘɦʏ Ȑǘɰʆˀɿ̓ȉʃʋʈǟʧɿʆʨʁʨȀɴʁ
Ǳʋʄʊʧɦɵǂʁ ʋɦɱɰʬɺʃʧɴǗʄʇʆʊʄʏʏ̒ǿʁ ɰ̒ʁʩɰ˄  

V ǱʊɦʂǙʨɦɿʏǌʜǱʊʌʧȈɲȀʈȅ́ȋ̡́ʈ́Ǘɿɦʂɠʄʃʩɴʄʁǻǈ ʃ&Standard'˄  
 

o ʌʧʂʨȐɚʏǌʉɰʃʧɴʊɰȚʏǿʁ ɰʇɰʻ 
V Ǳʊʉɰʏʶǿɰʇɰʻ̂ȉʃː ʁʨȀɴʁʏǿʁ ɰǗɿɨʌȅʃɰʁɾ ɿ̒ʉɰɰǐʫɴɲʃǘɴȄȍ˄
ʁʨȀɴʁʁʨˏ Ǘɿɨʌȅʃɰʶɾɿʻʉɰʱȵɵʶɾʫ ɵ&X=ˑˑ˕ˏˏ ˏʃʧɴ Y=ˏˏ˕˕˕ˏˏ 
UTM WGS ˏ ˗˖˒'ʃʧɴʁʨȀɴʁʁʨːǗɿɨʌȅʃʉɰʱȵɵʶɾʫ ɵ&X=ˑˑ˓ ˓̞  ̟ʃʧɴ 
Y=ˏˏ˕˕̟˔ ,ˎ UTM WGS ˏ ˗˖˒'˄ʗʄɰʊɾ̔Ƕʄʉ̒ɰʏʶǿɰʇɰʻ &mud 
sampler) ʉɰʱɵɹʆʨʈʃǎʨʊʆʧɦȐ ʂʃ̔ʊʄʏǗ̒ɰʏʭɴʄʊʧȐǍʃǗɿɨʌȅʃɦǗʄʨǗȅʏʻ˄ ʱǗǱʉ 
ʱʆʋʲɺʋʉɰȅʃʏʶǿɰʇɰʻʊʭɵȋʋʻɦʐʨʉ ʏǿʁ ɰȂɴʁɦȄ Ǘ̫ɿɨʌȅʃǗɵɰɰǐʫɴʀɴ̒
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ȅǘʏǎʧɰʏʊɦʏʊʁʨȀɴʁʏǿʁ ɰǱʊʄʊʧɦɵǂʁrʃǱʊʉɰʏǿʁ ɰǻɰʻǱǘ ʱʏɰǐʫɴʂʫɴʁʩɰ
ɰɰʃʧɴɺʩɰʉɰʈɰʌʧȈɲɦȵʈʃǎʨʊʆʧɦȐ ʂʃ̔ʊʄʏǗ̒ɰʏʭɴʄʊʧȐǍʃ˄  

 

     
 ʊʬʄȈʆʁʨː,ˑ ʗʄɰʊɾ Ƕ̔ʄ̒ʉɰʏǿʁ ɰʇɰ̒ʃʧɴǱʊɦʌɵɱǁʄ̒ʏǿʁ ɰʇɰ̒
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ʊʬʄȈʆʁʨː,˒ ʁʨȀɴʁʉɰʏǿʁ ɰʁʩɰʏʈʫǗʁʁʨȀɴʁʉɰʏǿʁ ɰʇɰʃ̒ʧɴʁʨȀɴʁʉɰʏǿʁ ɰʁʩɰʒɾǌʬɴ   
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Á ǱʊʏʧɰȚɲʫɾȈʆɱǖʋɲ̒ʪǗɿɨʌȅʃɦʂǙʨɦʑʨɴɰǐʫɴʄʁɾ ɴȍʉɿrʈǘȐǍʃȈʆɲʫɾ Ȉʆɱǖʋʻ
ʄɵǁʫʄǑʃǐ&ʈʫʃɺʁǿ ɰ̒ǱʋȐ ɴʏɴ̒ɲɦǗȉɴ' ȵɦ ʋɦʨː ʁʨȀɴʁɰǐʫɴɿʁʄʃ̒ʒɦɴƼɿɲɦǗȉɴ
&ʊʬʄȈʆʁʨː,ˑ'˄ ȅ́ ȋ́ ʲʈʹǗɿɺ̡ʋʏʧɰȚȉʃ̂ CO NO2 SO2 Pb TSP PM10 ʃʧɴPM2.5  ˄
o ʌʧʂʨȐɚʏǌɰǐʫɴǱʊȍʏɲ̒ʫɾ Ȉʆɱǖʋ ̒ 

- ǱʊʉɰʏʶǿɰʻɱǖʋʻˆʁʨȀɴʁǗɿɨʌɦȵǸʉʅǘʬʌ&ʅǘʬʌʏ ʈɦǌɵʐʫ̋ʃ ʏ̡ʃ' ɺ̡ʋʏǍʧɿɦȵ
ʁʋʈ̒ʫɱɰʁʆɴ̡̒ʅǶʏ ʃ̒ʧɴɷʧɿʁʨȀɴʁɰȗʋȐǓʃʀǕʨ̡ɺʋǸɵʁɾʫɵɿȈǃʄ̒ʊȍɴʅǘʬʌʏ ʈɦǌɵ
ʐʫ̋ʃ ʏ̡ʃʃʧɴɿʁʄʃ̒ɲɦǗȉɴ˄ ʗʄɰʊɾ Ǘ̔ɿɨʌɿɦʈǘʨɴɦȵɰʁʆʏʻˏ , +ːˏ, ʈ˓ʆʨrʅǎɺʨ˄
Ǳʊȍʏɲ̒ʫɾ Ȉʆɱǖʋʻɦʃ̫ ʃʩɴǗɿɨʌɦʂǙʨɦʑʨɴʊʉʸɦʆʋ ʆɦɹ ː˒ɦ ȉ́ ɴ˄ ʗʄɰʊɾ̔
ɺ̡ʋʉɰʈɰɦǗʄʨǗȅʏȉ̒ʃɺʬɵǸ  ̂
) ʗʄɰʊɾ̔ ǶʄʻʉɰTSP  
) ʗʄɰʊɾ̔ ǶʄʻʉɰPM/.ʃʧɴPM0,3 
)ʁʩɰʄʧɿ 
)Ǘɰǻʏȓʋʫʉʈʨɹʬʈ 
)ɰ̡ʌʃʧɴʄʁʆɴ̒ʆʧɦȐ ʂʃ̔ 

- ǱʊʌʧȈɲȀʈȅ́ȋ̡́ʈ́Ǘɿɦʂɠʄʃʩɴʄʁǻǈʃ̂ ȅ́ȋ̡́ʈ́Ǘɿɲʫɾ Ȉʆɱǖʋ Ǘ̒ɿɨʌȅʃʉɰʈɰ
ʂɦǙʨǱʊʌʧȈɲɦȵʈʃǎʨʊʆʧɦȐ ʂʃ̔rʃǗɰʏʭɴʄʊʧȐǍʃ˄  

 
Á ɰǗʈʧɿʏʶʱʑɴʃʧɴʊ ɹʁˀʊ ̂ȉʃ ːʁʨȀɴʁɦȵ ɰ̡ǑʊʃʩɴʁʨȀɴʁʉɰʏǿʁ ɰɱǖʋʻ ǗɿɨʌȅʃǗɦɷʨʏ
ʊɦʨʏ ȵɦɰǐʫɴɿʁʄʃ̒ʒɦɴƼɿʊʄʏɲ̒ɦǗȉɴ&ʊʬʄȈʆʁʨː,˓'˄ Ǳʊʉɰʏǿʁ ɰɦʋʨɰǗʈʧɿʏʶɦʑɴ
ʃʧɴʊ ɹʁˀʊǗɿɨʌȅʃɦʂǙʨɦʑʨɴɰǐʫɴʊʉʸɦʆʋ ː˒ ȉɦ́ɴǸʄ̒ǳǐ˄ ʋʁǏʅʋ Ǘɿɨʌȅʃɰɿ̒ǗȀɰǐʫɴ
ʁǗʈɴ̒Ǹʒɿʧʄʊȉ&Lmax)  ʒʄǑʄʊȉ&Lmin) ʃʧɴʈʂǖʈ&Leq)  ʃʧɴǗɿɨʌȅʃȂɹ ɵɦɹʆʨ
ʒɴƾɵɴǶʶ&Memory) Ȁʈɦȉ́ɴʃʨʈʭʉˇ˄ ʗʄɰʊɾʽ̡ɺʋǗɿɨʌȅʃɦǗʄʨǗȅʏʊ̒ʭʈȉʃ̂  

- ǗɦʄʨǗȅʏʗ̒ʄɰʊɾ ȍ̔ʏɰ̒Ǘʈʧɿʏ ʈɦǘɴ Sound Level Meter NL-42NX 
- ǗɦʄʨǗȅʏʗ̒ʄɰʊɾ ȍ̔ʏɰ̒ǗʈʧɿʊʁɹʊˀVibration Level Meter VM-53A 
- ʱʏɠʌʱȹʏǗȉʄʻɰɿʻǗȀʃʧɴ 
- ʗʄɰʊɾ ɰ̔ʁɾ ɿ̒ʁʨȀɴʁGPS˄   
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 ɱ'ǱʊʏʧɰȚʒʁʆʨʂʃȃʃɷʨʌȐ ɚʏǇ 
  Ġ.ʅ ĞƶǓȡěǗɄƻȽǃƶȨǓŷǁ 

 ȵɦɰǐʫɴ̡ʅǐɰɦʃ̫ ǱʊʏʧɰȚɲʪɦȆǌɿɦʋʨʆʆʭɰȍʊʨʏɿǙ̡ɺʋǗʄǸ ʃɦȐ ʁɦȵɰǐʫɴɿʁʄʃ̒ʒɦɴƼɿʊʄʏʻ
ȃǘʄ̒Ƕʄ̒ȅʃ˄ ǱʊʒɦɴƼɿ ǗɿɨʌȅʃɦʂǙʨɦʑʨɴɦǻʉ ǗɦʄʨǗȅʏʄ̒ɣǃʨʏʃʁʭʊ̡ɺʋȅʃɦʊɠʄɵʁʁʫɰǸ Ǘɦʏɵ
ǻɦʉʒǐɰɷʁȄɹǲɴȍʊʨʏɿǙ&ʗʄʏʈǓˀʃǏ˒'˄ ɵʁɾʫɵʏǲʁʃ̒̌ ʃrǱʊɦʂǙʨʒʱɴƼɿʊʭʈȉʃˆ 

+ Ǳʊɰʶɾɿʻʏʶǿɰ 
ʅ̡ǟɰȀʈǱʊʏʧɰȚɦʋʨʁʧʃǐʃˀʉǗʄǸʱʃȐʁǸʈʭʉʃʩɴǗʄȃʃʈɾǉ ʋˑ ʳʃʏǵƼ ɿʻˑ ʃʧɴ
Ǘʄȃʃʈɾǉ ʋˑʏǵƼ ɿʻ ˏ

  - ǗɦʄʨǗȅʏʊ̒ʬʄʈʃǌYamane Taro Ƿǐ ʶˏ˗˔ &̞ɰǗʈʧɿʋʶɦʒɠɴˏˎ#' 
 
 Ȁȋɴʁʨː,˒ ɵʶʃʭʃʏʶǿɰʏǗȉʄ̒ǱʊʏʧɰȚɦʋʨǗʄǸ ʃɦȐ ʁ 

ʏǵƼ ɿʻ ʈɾǉʋ ɵʶʃʭʃǗɲɩȐʊǗʄǸʱʃȐʁ ʏʶǿɰʲɺʋǗɿɨʌʉɰ 
ʏǵƼ ɿʻ ˑ ʈɾǉ ʋˑ ː˔  ̞ ː  ̟
ʏǵƼ ɿʻ ˏ ʈɾǉ ʋˑ ˔ˎ  ˎ ˔  ː

ʏʊʫʄ ˖˔  ̞ ˗  ˎ
 Ǘʄʇʆʁ̂ʧʃǐʃˀʉǗɲɩȐ ʊǗʄǸ ʃɦȐ ʁrʃʈɾǉʋˑʏǵƼ ɿʻˏʃʧɴʁʧʃǐʃˀʉʈɾǉʋˑʏǵƼ ɿʻˑ ʲɱʗʏȈ Ƿǐ ʶːˎˏ  ̝

 
 + ɵʁʃʫɵʏǲʁʃ̒̌ ɰǐʫɴʄɣǃʨʏʃʁʭʊȉʃ 

 - ʁʨȀɴʁɦʃȐ ʁɰǐʫɴʊʉʸʱʆʋ˓ǷǐʁɵʫɴɦǗǱʉ&ɰǐʫɴ̡ʅʄɵǁʫʄǑʃǐ̡ɰǑʊ̌ɿʁʄʃ̒ɦɶǐʊʃʧɴ
ʲɰǑʊˇɸʬɴʏʈʫʁʳʀ' 

- ʈʱʂȘȅʉɰǐʫɴǱʊɦʂǙʨɦʃȐ ʁ 
- ǗʄɦʇʁʗʄɰʊɾʽɦǗʄʨǗȅʏʏ̒Ǘȉʄ̒ǱʊɦʃȐʁ 
- ʆʆʭɰʏɿǙʏʈʫǗʁ̡ɺʋǶʄ̒ȅʃɦȳȀʈǗʄɦʇʁʗʄɰʊɾ ʃ̔ʧɴʄʊʧȉɾ  
- ʆʆʭɰʏɿǙʏʈʫǗʁʲɺʋȉʃɦǗɵʨʃǸɴɦɲʃʧɴʏɿǙʏʈʫǗʁɰǗʈ 
- ʱʆʋɦʌȌ ʃrǱʊɦʂǙʨɦʃȐ ʁ 
- Ǳʊȅ́ʃ̒ȐǕʃʆʆʭɰʏɿǙʏʈʫǗʁ̡ɺʋǶʄ̒ȅʃʃʧɴɿrʈǘɦʋʨʁʨʅȚʊ 
- ʐɦɿʫʄ̫́ȇʋʻ̡ɺʋȓɵʃʩɴɦɰʨɿɦʑʨɴɦǻʉȐ ʊǱʊʒʃʫʌɿǌɲɦǗȉɴ˄  
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  Ġ.ʆ ĞƶǓȡěǗɄƻȽƆƋƉƋɆƷƞɄŇȽ  
 ǱʊʏʧɰȚɦʃ̫ ɲʪȅʃɦȆǌɿȊ ɴ́ʏǲʁʃ̒ɦʋʨǗʄɦʇʁɦɺʨʈɦɸ ʨ ʃʧɴʊʫɰƽǸɿʧǗʏȂʄ̒ɦǗǱʈ˄  Ǘʄʱʇʁ
ɸɦ ʨȂɴʁɦʃ̫ǗɿɨʌȅʃȋʄȂ̒ʶɴˏˎˎ#ɰǐʫɴʄȄǎɿ̒ʄǘɴ̒ɷʁɦʊʨʏʃʨʈʭʉ ɺ̌ʬɵʄǵǝɹ ȵɦɰǐʫɴʊʬʄȈʆʁʨː,̝  ˄
Ǘʄɦʇʁɦɺʨʈɦɸ ʨʃʧɴʊʫɰƽǸɿʧǗʏȂʄ̒ɦǗǱʈ̡ɺʋȅʃʊɰɦɳʨɹ Ǘɿɨʌȅʃʏʊɦʏʊɦǹ Ǖ̫ɰǐʫɴɿʁʄʃ̒ ʃʧɴ
ǹɦ Ǖ̫ʌʧʁȘȐ ɚʏǌ˄Ǳʊɰʁɾ ɿ̒ʒɿǌʏɤǆɾ ǹɦ Ǖ̫ʜǗʄɦʇʁɦɺʨʈɦɸ ʨ̡ɺʋȅʃɷʭʉǗʄʁ̫ ǻɦʉʒǐɰ-
ɷʁȄɹ ʃʧɴʒǐɰʇʬʈʧ&ǶʏǗ̒ʆʩȂǏǶʊǖ' ɺ̡ʋʆʭɰǳɿ̒Ȑƾʏʻɦǹ Ǖ̫ɦɸ ʨɰǐʫɴɿʁʄʃ̒ɵȗʏȌ̒ ʏʻ˄ ʋɦʨʏ-
ʆʨɦʃ̫ ʁɦɠɿ Ǘʄɦʇʁɦɺʨʈɦɸ ʨǿ ɺ̡ʋʈʧʃȐƾʋɵ̒ȗʏʻǗɿɨʌȅʃʀɿʊʬʄʁʫɰǸɲʁʊʬʉɰʈɰɰʁɾ ɿ̒ʒɿǌ-
ʏɤǆɾ ʊʄʏȍ̒ɦȵɰǐʫɴǱʊʧȊ ʋʉˀ˄ Ǘɲʄ̒Ǘʄɦʇʁɦɸ ʨȂɴʁʒʏʻ ǗɿɨʌȅʃǗɿɩɿʆʧʃʧɿǖǸʈʭʉʄɣǃʨ
Ǘɰʐʈʊʄʏʒ̒ɴƾǱʊʏʐȈʆʒʇʧʊɰǜʆʧʇʆɦȌ ɰ&IUCN) ɺɦʨʈǑʨɰʁɾ ɿ̒ɰǗʈʧɿȐǍʃȈʆǵʉʊɴɦǗǳʷ
ʃrǗʄɦʇʁɦɸ ʨȂɴʁɦȄʷ˄ ɲʭʊɰɿ̒ʏǳʁʋʅ̒ɴ̡ɺʊȁ ȉʃ̡ɿǗʄɦʇʁɦɺʨʈɦɸ ʨʃʧɴʊʫɰƽǸɿʧǗʏȂʄ̒ɦǗǱʈ
ǿ ɺ̡ʋǗɿɨʌȅʃȋʉɰǐʫɴʄɣǃʨǗɰʐʈIUCN ɦʁǗɿɨʌȅʃʀɿʊʬʄʃʧɴʉɰɵʁʃʫɵʃʧȊ ʈǱ ʃrʁʨȀɴʁ ɺɦʨʈǑʨ
ʢǖȉʃȈʆǵʉǗʏɩʋɰǐʫɴǱʊ̡ʏǙɴʊɰɦȵɰǐʫɴȍʋ  ˄
 ʱȊɴȀʈ̡ʅʃʁʨɲǗʈʄrǗʆɦɸ ʨǷǐʁː ˎˏ ˎʊʄʏʊ̒ɺǈȅʋ Ǘrʆɦɸ ʨȅʃʄǵǝɹȁ ʁʨȀɴʁɲɦǗȉɴ
ʃʧɴɿʁʄʃ̒ʒɦɴƼɿʆʫʶȉʃɲǗʈʄrǗʆɦɸ ʨɦʑʨʉ˄ȍǸɿʁʄʃ̒ʋʶɦȵǼʃʃʧɴɿʁʄʃ̒ʗʏȚʐɰʈǕ˄ Ȃɦ ʄ̫ʨǸ-
Ȋ́ ɴǿɰʿʱǻʉʄǘɴ̒ʑʬɿɦɲʁʊʬɵʁʃʭʃˑǗɿɨʌȅʃɦǗɷʨʏ ʊɦʨʏ ɺɦʨʈǑʨʒɦɴƼɿɦʈʨʋǗʄɦʇʁʊʫɰƽǸɿʧ̡ɺʋʄǘɴ̒ʑʬ
ɿɦʃʨʈʭʉ ȉ̌ʃʁʁʩɴ ˓  ˎ ʈ̡́ǗɿʃʧɴȉʃʁʨȀɴʁɺʬɵǲɴɦǗǱʈ̂  
 +T1 ǗʏʄȀʈʄʱǿǌ ʉʅǘʬʌǸɿʧɦʋɱ˒  
 +T2 ǗʏʄȀʈʅǘʬʌʁʁʃʄ̒ʊʋɰʃʧɴ 
 +T3 ǗʏʄȀʈʅǘʬʌɵʬʋʇʬʈʧʀǕʨ˄  
 ʁʨȀɴʁȂɴʁɦʃ̫ ȉʃʋʈǟʧɿɺʬɵɰǐʫɴȀȋɴʁʨː,˓ʃʧɴʊʬʄȈʆʁʨː,̝ǲɴʱǗǱʈ˄ 
 
 Ȁȋɴʁʨː,˓ʁʨȀɴʁʄǘɴ̒ʑʬɿɦɲʁʊʬ 

ʋ,ʊ ʄǘɴ̒ʑʬɿɦɲʊʁʬ ɵʁʃʫɵʃʧȊ ʈǱ ɺɦʨʈ ɵʁʃʫɵʃʧȊ ʈǱɵʫɴ 
 ˏ T1 ˑˑ˖ːˏ˔ ˏˏ˕˔˕˔˓ ˑˑ˔ː˕˗ ˏˏ˕˔˖˔˕ 
 ː T2 ˑˑ˕ː˒˒ ˏˏ˕˔˖˕˒ ˑˑ˖˒˒˔ ˏˏ˕˗˒˕ˏ 
 ˑ T3 ˑˑ˕ˑ˔˒ ˏˏ˕˕ˏˏː ˑˑ˖ˏ˕˗ ˏˏ˕˕ː˒˕ 
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ʊʬʄȈʆʁʨː,̝ ʄǘɴ̒ʑʬɿɦɲʁʊʬʏǗȉʄ̒ʏʧɰȚrǗʆɦɸ ʨʃʧɴʏɿǙrǗʆ 
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  Ġ.ʇ ĞƶǓȡěǗɄƻȽƆƋƉƋǓŷǁɆƷƞ 
 ǱʊʏʧɰȚɦʋʨʂʃȃʃʏɿǙrǗʆ ǗɿɨʌȅʃɦʂǙʨɦʑʨɴǗʏʄǳǐǸʈʭʉʃʩɴǱʊʏʧɰȚʂʃȃʃrǗʆɦɸ ʨ˄
ɰǐʫɴʒʁʑʫɴɦʆʋ ʃrʏʧɰȚȐ ʊɦʆʨʇˀɾǉɦɸ ʨǱʊʒɦɴƼɿɦȵ ʋɦʨʏɿǙrǗʆ ǗɿɨʌȅʃɦʂǙʨɦʑʨɴǗʏʄǳǐʅɴ̡ɺʊ
ȳɦȀʈʄǘɴ̒ʑʬɿ̔ʏʧɰȚʃʧɴɦɵɹʆʨʄǘɴ̒ʑʬɿ̔ʏʧɰȚːɲ,ʈɦȵʒʈʏɴǲɴʅǘʬʌ˄ ǗʄʱʇʁʏɿǙʲɺʋȅʃ
ʊɰɦɳʨɹ Ǘɿɨʌȅʃɰʁɾ ɿ̒ʒɿǌɤǆɾ ʃʧɴɰɿʻǗȀǻɦʉǗɰɧʈʏʧɰȚɷʁȄɹʏɿǙrǗʆ˄ ɺɦʨʈǑʨʁʁʭʋȅʃ
ʆˀɿʼȉʃʄ̡ʃǍʈɦʁɠɿʒʁʆʨʏɿǙrǗʆɦȵɰǐʫɴɿʁʄʃ̒ɲɦǗȉɴǗɰɧʈǱʊǵʊȅʃɦʂǙʨʏȉǔʏʃ̔ǸʈʭʉǗʄǸʆʋʊɺǈ
ɺ̡ʋɰʁʆʫɴʊʏʻɦȵɰǐʫɴɿʁʄʃ̒ʒʱɴƼɿʊʄʏʻɲɦǗȉɴ˄ ǱʊʏʧɰȚɦʋʨʆʆʭɰʏɿǙʊʭʈȉʃ̂ ʆʆʭɰʏɿǙʊʏʻɦȵ
ʋɦʨɦǳɰ&ʏɿǙȐǘʄʀʃʧɰʏɿǙʃʧɴʋǕʬʃ'̡ɺʋȉʃʌɿǌȉʃɦȵɰǐʫɴɿʁʄʃ̒ʒɦɴƼɿʊʄʏɲ̒ɦǗȉɴɦǻʉ Ǘɦʄʨ
Ǘȅʏʌ̒ʧʂʨȐ ɚʏǌʒɦɴƼɿɦȵʁʨȀɴʁǸɰ̡̒ʏǌɴɦȵʒʁʑʫɴɦʆʋʏʧɰȚǱʊʌ,ʐ,ʄ,ʏǍɦʃʷ˄ ǗʄʱʇʁʏɿǙ
ʃʨʈʭʉˇǗɿɨʌȅʃʏʧɰȚɺʬɵǲɴɦǗǱʈ̂  

Á ǱʊʏʧɰȚɦʋʨʏɿǙȐǘʄǗɿɨʌȅʃɦʂǙʨɦʑʨɴȀʈʊʉ Ǳyʊʏȉǔʏʃ̔ǸʈʭʉʃʩɴǗʄǸʆʋʊɺǈʲɺʋ
ʊʏʻɦȵɰǐʫɴɿʁʄʃ̒ʒɦɴƼɿʊʄʏʻɲʱǗȉɴǻɦʉ ǗɦʄʨǗȅʏʻɦʏɠʌɦȹʏɿǙȐǘʄɦȵɰʈǓʫǸʲɺʋȅʃ
ȅɦ ʆ̫ʫʈǔɦʑʨɴɦȵǷǐʁː ˎˎˑ˄  

Á ɵʁɦȇ Ǳ̫ʊʏʧɰȚɦʋʨʆʆʭɰʋǕʬʃʃʧɴʀʃʧɰʏɿǙǗɿɨʌȅʃɦʂǙʨɦʑʨɴɦǻʉ ǗɦʄʨǗȅʏʄ̒ɣǃʨȋʉ
ǹɦ Ǖ̫ʆʆʭɰʋǕʬʃʃʧɴʀʃʧɰʏɿǙ̡ ɺʋȅʃʱʊɠʄɵʶʁʫɰǸʱǗʏɵ˄ 

 ʋʁǏʅʋʁʁʭʋȅʃǗɿɨʌʆʧʃʧɿǖǸʈʭʉʄɣǃʨǗɰʐʈIUCN ɺɦʨʈǑʨɺʩɴʆʨȐǍʃȈʆʊʄʏʆ̒ʭɰȍ˄   
 

 ɲ'ǱʊʏʧɰȚʒʁʆʨɦʏɺǈɰʧɵǁʏɴƾʈ 
 ǳɦʋʄʁɾ ɴrʃǱʊʏʧɰȚɦʋʨʂʃȃʃɦʏɺǈɰʧɵǁ-ʏɴƾʈɲʪɦɺʨʈǑʨʄǵǝɹʆʨȐǍʃȈʆɷʨʌȈʆʊʏʻɦȵ
ʄɵǁʫʄǑʃǐʊʄʏʏ̒ʐɲʈʃ̔ɺʬɵǸ ʈ̂ʫɱʊʄʊ Ǳʊǵʊ ʒǗȀʳʃȈʆǗɰʨǗɰȐǍʃȈʆʒʄʻʊʶʏʫɱȈʆ ʃʧɴʏʫɱ
ȉʋȈʆȐȃʊɾʸ ʱʐǻǈ ʊɵȄʏʈǓˀʃǏȐǓʃʀǐʋʻǱʊɦǗʄʨǗȅʏɺ̒ʨ˄ʋ Ǘ˄ʆʈȂʶɴʏɰʈǕȈʆʒʇʧʌɼǊ
ʃ̔ɦʅǜɴ̌ ȵɦ ɰ̡ǑʊʁʨȀɴʁɲɦǗȉɴ˄ ʅ̡ǐɰɦʃ̫ ǗɰɧʈʒǐɰʏʧɰȚȅʃʒʃʫʌɿǌǱʊǵʊɵʁʄɴʆʨʊ̂ʁʨˏɲʪǗʄʈʬʋ
ʉɰʁʧʃǐʃˀʉʆʨʈʃǎʨʊ̡ʅʃǱʊɦɱɿǌǗʆ̫ʏʨʐʃʫǷǐʁː ˎˏ ʃ˓ʧɴʁʨː ɲʪɵʫ̫ʒɦɴƼɿȆǎʋɺ̒ʋʄ̒ǿǌ ʈɾǉ ʋ
ɰǐʫɴɿʁʄʃ̒ʒʱɴƼɿʊʄʏʻɲʱǗȉɴ ˄
 ʈʫʃǱʊʏʧɰȚʒʁʆʨʂʃȃʃɦʏɺǈɰʧɵǁ-ʏɴƾʈǶʄ̒ɦʅǌʨʈǸɺʁʄʬɴ ɲʪʆʧʃʧɿǖɦʋʨʁʨȀɴʁɲɦǗȉɴ ʃʧɴ
ɿʁʄʃ̒ɷʫʁʌʧɹʊʄʏȍ̒ɺʬɵɰǐʫɴʊʬʄȈʆʁʨː,̞˄ʄȄǎʄ̒ʈɰǗɰɧʈʏʧɰȚȅʃɵʫ̫ɺʋʁ̒ʨȀʶɴɲʱǗȉɴǸɰʻʲʏǌɴ
ǗʆʈȂʶɴȅʃʆʧȈɰȚǸʈʭʉȓǸǅʂʊʇʬʈʧʃʧɴʏǵƼɿ̒ȇɰʻʆˀʃǏɺɦʨʈǑʨɰʁɾ ɿ̒ɵʁʃʭʃʇʬʈʧ̡ɺʋȉʃʱȵɰǐʫɴ
ɿʶʄʃʻʒʱɴƼɿʊʄʏʻɲʱǗȉɴ&Ǳʶˏ* ɲ˓,ʈ'˄ɦ ǗǱʉʆʨɵʶʃʭʃʇʬʈʧǗɿɨʌȅʃɰʶɾ ɿʻʊʭɵǱʊɦǗɷʨʏ ʊɦʨʏ
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ʏʶǿɰɦǻʉ ǗɦʄʨǗȅʏʊ̒ʬʄʈʃǌ Yamane Taro Ƿǐ ʶˏ˗˔  ̞ ɺʬɵȉʃɰǐʫɴʏʈʨǱʊǲɴɦǗǱʈǗɿɨʌȅʃ
ʂɦǙʨɦʑʨɴ ʃʧɴɦǻʉ ǗɦʄʨǗȅʏʄ̒ɣǃʨʏʃʁʭʊɺʬɵȉʃȈǃʄ̒ɦȵʗʄʏʈǓˀʃǏ˓˄ ɵʁ̡ɾ ɰʟǱʊǶʄ̒ʏǿʁ ɰʌʧɹ
ɲʪǗɿɨʌȅʃɦʂǙʨɦʑʨɴɦǻʉ ɵrɺʃǖ˄ 
 

21/ eNNn +=  
 
ʲɺʋ n  = ʁʶʐʶʏʶǿɰʲɺʋǗɿɨʌǱʊ 

 N  = ʁʶʐʶǗɲɩȐʊ 
 e  = ɰǗʈʧɿʳʃȈʆʋʶʱʒɠɴ#˓  
 
 ǻɦʉʒʃʫʌɿǌȀʈʊʬʄʈʃǌǲɴɦʋʨʏǿʁ ɰǗɲɩȐ ʊɰǐʫɴʇʬʈʧʏǗȉʄ̒ǱʊʏʧɰȚɲɦǗȉɴɦʃ̫ ȉʃ
ɵʶʃʭʃˑː˗ǗɲɩȐʊ ʲɺʋȉʃʋʈǟʧɿɺʬɵȀȋɴʁʨː,̝ ǲɴʱǗǱʈ ̂
 

Ȁȋɴʁʨː,̝ ɵʶʃʭʃʏʶǿɰʏǗȉʄʻǱʊʏʧɰȚɰǐʫɴɿʁʄʃ̒ʒɦɴƼɿʊʄʏɲ̒ɦǗȉɴ 
ʏǵƼ ɿʻ ʈɾǉ ʋ Ǘɰɧʈ ǗɲɩȐʊʏʊʫʄ ʏǿʁ ɰ̡ɺʋǗɿɨʌɦǗɷʨʏʉɰ 

ʏǵƼ ɿʻ ˑ ʈɾǉ ʋˑ 

Ǘɰɧʈʁʨˏ ː  ˓  ˒
Ǘɰɧʈʁʨː ˏ  ˏ  ː
Ǘɰɧʈʁʨˑ ˏ  ̠  ˑ
Ǘɰɧʈʁʨ˒ ˓  ˒ ˏ  ˎ
Ǘɰɧʈʁʨ˓ ˑ  ˏ  ̝
Ǘɰɧʈʁʨ̝ ˔  ̞ ˏ  ː
Ǘɰɧʈʁʨ̞ ˗  ̟ ˏ  ̞
Ǘɰɧʈʁʨ̟ ˏˏ  ̞ ː  ˏ
Ǘɰɧʈʁʨ̠ ˕  ̠ ˏ  ˒
Ǘɰɧʈʁʨˏ  ˎ ˗  ˑ ˏ  ̞
Ǘɰɧʈʁʨˏ  ˏ ˕  ˑ ˏ  ˑ
Ǘɰɧʈʁʨˏ  ː ˗  ˓ ˏ  ̞
Ǘɰɧʈʁʨˏ  ˑ ˏː  ˑ ː  ː
Ǘɰɧʈʁʨˑ  ˏ ˒˓  ː ˖  ˏ

ʏǵƼ ɿʻ ˏ ʈɾǉ ʋˑ 
Ǘɰɧʈʁʨˏ  ˏ ː  ̟  ˓
Ǘɰɧʈʁʨː  ˎ ˒  ˎ  ̞
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Ǘɰɧʈʁʨː  ˏ ː  ̞  ˓
Ǘɰɧʈʁʨː  ː ˒  ̠  ̠
Ǘɰɧʈʁʨː  ˑ ˑ  ˑ  ̝
Ǘɰɧʈʁʨː  ˒ ˒  ˓  ̟
Ǘɰɧʈʁʨː  ˓ ˓  ˏ  ̠
Ǘɰɧʈʁʨː  ̝ ˒  ˎ  ̞
Ǘɰɧʈʁʨː  ̞ ˒  ː  ̞
Ǘɰɧʈʁʨː  ̟ ˒  ˎ  ̞
Ǘɰɧʈʁʨː  ̠ ˏ  ̝  ˑ
Ǘɰɧʈʁʨˑ  ˎ ˏ  ˑ  ː
Ǘɰɧʈʁʨˑ  ˏ ˒  ˑ  ̟
Ǘɰɧʈʁʨˑ  ˒ ˒  ː  ̞

ʏʊʫʄ ˏ,˖˒˔ ˑː  ̠
         Ǘʄʇʆɵ̂ʁʃʭʃǗɲɩȐ ʊʏʊʫʄʁʁʭʋȅʃʆʨʈʃǎʨʊ̡ʅʃǱʊɦɱɿǌǗʆ̫ʏʨʐʃʫ̡ɱʈʨȄ Ƿǐ ʶːˎˏ  ̝
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 ɳ'ǱʊʒɦɴƼɿɦʋʨɵȋɵʊɾ  ̔
 ȀʈʊʉʸǱʊʅǌʋʻɦȊ ʄʋʆ̒ʨǗɰɧʈʏʧɰȚʊʄʏǗ̒ɰɧʈʐʫ̋ʃʃʨʄ́ʫɴɰʬɦʒʃʧɴȅʃʁʁʭʋǱʊʟɰȈʆʆʨ
ǗɰʏʭɴʄʊʧȐǍʃȉʃʁʨȀɴʁʈʭʉɰ̡ʃǘɴ&ɵʁɾʫɵʃʧȊ ʈǱʊX=ˑˑ˕ˑ˖ ʃ˓ʧɴY=ˏ ˏ˕˔˖ˏ˕ 
UTM WGS ˏ ˗˖˒'ɦȵ ɰ̡ǑʊǗɵɰɵʬʋɰʁʆɴ̡̒ʅǶʏʻ̡ɺʋʏǍʧɿɦȵȀʈʄɦǿǌʉʅǘʬʌǸɿʧɦʋɱ˒ Ǘɿɨʌ
ȅʃɦǗɷʨʏ ʊɦʨʏʏǗȉʄ̒ǱʊɦʂǙʨʒɦɴƼɿ&ʊʬʄȈʆʁʨː,̟'˄   

Á ǱʊǶɿʻȁǐ ɰʻǗʄʱʇʁȊʃʉʃǌ 
 ǗʄʱʇʁȊʃʉʃǌ ǗɿɨʌȅʃǶɿʻȁǐ ɰʻǸ ˏ  ˎǗʄʱʇʁ (ʗʄʏʈǓˀʃǏ )˒  ˄

Á Ǳʊʄɾǌʫ̫ʄǿǌʋʒǐɰʒɦɴƼɿ 
 ʈʫʃǶʄ̒ɦʅǌʨʈǱʊǵʊʒɦɴƼɿ ʒǐɰʒʱɴƼɿȂʶɴʒʏʻ Ǘɿɨʌȅʃʄɾǌʫ̫ʄǿǌʋ ǻɦʉʒǐɰɺʩɰȄǗʁɰɧʈ ʱȵ
ʆɦʋǗʆʩɰ ʃʧɴȐɰʋǑɴɦȵ ʆɦʋʊɦʏɠʋ ǻɦʉ ǗɦʄʨʁǗʈɴ̒ʒɦɴƼɿɵȋɵʊɾ̔ ˄ ʋʁǏʅʋʲɺʋʁʁʭʋ 
ȅʃǗɿɨʌȅʃʆʧʃʧɿǖ ʃʧɴʅǌʋʻɦȊ ʄʋʻ̡ɰʋʈǟ˄ 

Á ɺʁɦɾʨʊǱʊrʃǱʊʒɦɴƼɿ 
 ǱʊʒʱɴƼɿ ǗɿɨʌȅʃǶʄ̒ɦʅǌʨʈɦȵ ʀrǀʁʨ̟ ʊʐʬɿɺʋʁ̒ʨ ˏ  ˒ʲɱɰɰƼǻ Ƿǐ ʶːˎˏ  ̝ʊʉʸʱʆʋʱʆɹ 
ː  ˒ʱȉ́ ɴ ǻɦʉǶʄ̒ɦʅǌʨʈʆʨɦȉ́ɴ ˎ .̞ˎ  ˎǗʆʩɰ ʃʧɴʄɣǁʄ̒ɦȳʌʧɹ ȵɦ ȉɦ́ɴ .̝ˎ  ˎʱȄʳʀǀʄȄǎ ʄʻ˄  

Á ʄʱɵǁɰʱʁʏʳʃǱʊʒʱɴƼɿ 
 ǗʄʱʇʁȊʃʉʃǌȂʶɴʒʏʻ ǗɿɨʌȅʃȋʄʻǸʱʊɠɴȋʋʻʱȉ́ ɴȂʶɴʱȳȂʶɴʈɰ˄  ʒǐɰʒʱɴƼɿɵʶʃʭʃ  ˓
Ȅɰʻ ǗɿɨʌȅʃǶɿʻȀʶɴʏǗȉʄʻǱʊǵʊʱʃʷ˄ ʱʃʷȉʃʃˀʉȁ  ːȄɰʻ ʏǗȉʄʻʱʌʃʳʀǀ ʃʧɴ  ːȄɰʻʱʁɠɿ 
ʏǗȉʄʻʱʌʃʉʄʻ˄ ʊʨʟ  ˏȄɰʻʱʁɠɿ ɲʪʏǗȉʄ̒Ǹɷʁʃʭʉ ʆɦʋ ɺ̡ʋǗɰɧʈʁʁʭʋȂʃȓȑ ʊ˄ ʗʄɰʊɾ̔ 
Ǹ ǗɦɵʨʃɦʁɠɿʏǗȉʄ̒ɦǗʄʨǗȅʏǸ̒ɷʁʃʭʉʊʭʈȉʃ̂  ɶˀǗɿ Ȣɦʒʨ ȓʌȇɰʻɵʶǿʶɴȆǘ ɿ ȄʑʧǱʊ ȓʌʱʇǘɡɴ 
ʆʧʋ ʄ̋ʧɵ ʱȣǕ ʲɺ ʱʏɠʌʱȹ ȉ́ʏʫʨʃʀɿ ʃʧɴ GPS ʅɴʲɺʊ˄ 

Á ǱʊʌʧȈɲʁʧʃǐʃˀʉ 
 ʁʧʃǐʃˀʉȂɴʁʒʏ ̒Ǘɿɨʌȅʃʄɣǁʬʋ ʃʧɴʌʧȈɲɦȵɰʈǕʌʧʂʨ MS-Excel Ƿǐ ʶːˎˏ˔˄  
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ʆ.ʇ.ʆ ĞƶĸȶƻƶȹƨƞȧǖƉƶŲłƋ 

 ʆ.ʇ.ʆ.ʅ ěȡĸĹƞȡɄƷĨɏɄưƐƻɗŅƨȹƭƦĥȧơěɗƞɯƋƇ 
 ɰʧɵǁʆʧɦǗǳʷɦȊ ʄʋǸ̒ʈʭʉǗɲʄ̒Ȉɲʨȇɰ̒ʆˀʃǏȂɴʁʒʏʻǗɿɨʌȅʃɦʂǙʨɦʑʨɴɦǻʉ ʂɦǙʨǱʊǿɿʻɷʭʄ
Ǹʈʫʃʃʧɴǻɵ̒ɦǻʉ ʑ̡ɰʆʨǳǐǸʈʭʉʃʩɴȓǸǅ ʂʊʱɱɿǌʃʧɴʈʃǎʨʊɷʁȄɹȇɰʻʆˀʃǏʲɺʋȉʃɦȵɰǐʫɴʱɱɿǌ
Ǘʆ̫ʏʨʐʃʫȉʃɺʬɵǸˆ 
  ˏ'ȓǸǅ ʂʊʱɱɿǌǗʆ̫ʏʨʐʃʫʃʧɴɲɾ ɰyʈǕǱʊǗɲʄ̒Ǘɲɴɿʁʄʃ̒ɦɶǐʊ 
  ː'ʏǐɴǱʊʃɲʊȅʋʱɱɿǌ 
  ˑ'ʏȈȇɾʧɷǃɰʈǕ 
  '˒ʈʃǎʨʊʄʊʧȐǍʃ 
  '˓ʈʃǎʨʊȐ ȃʊɾ Ǳyʊʃʧɴɺʩɰɷɣǃʬʃ  
   )̝ ʈʃǎʨʊ̡ɺʃɺʨʃɲʊʬʄʃʨʉɰʈǕʏɾʁ ɴ̒ʃʧɴʏʫʊʧɦȊ ɺʨ 
  ˕'ʈʃǎʨʊȇɾʧɷǃɰʈǕ 
  )̟ ʈʃǎʨʊʂʃȃʃʁʩɰʃʧɴʗɿʫʃʧʉʈ 
  )̠ ʈʃǎʨʊ̡ʊ́ʃʧɴȁʈʆʋ  
  ˏ 'ˎʈʃǎʨʊǱʊǵʊʃʧɴʄɾǌʫ̫ʄǿǌʋʌʧǸǃɷʨʌy 
  ˏˏ ) ʈʃǎʨʊɦʁʏɵʊɾ  ̔
  ˏː 'ʈʃǎʨʊ̡ʅʃǱʊ  
  ˏˑ ) ʈʃǎʨʊɰʏʧɰʈǕ&ɱɾǉʊɺǈȅʋɷʋʅʋ'ʃʧɴ  
  ˏ˒ ) ʒɴƾǱʊǗȐʌǗǸʌǸɿʧɰʈǓʫǸ&ʏʫʨʒʧʃʊ́ʬ'˄  
 
 ʆ.ʇ.ʆ.ʆ ěȡĸĹƞȡɄƷĨɏɄưƐƻɗŅƨȹƭǩŅŒƆƶƨȶƻŝŠ Ƌ 
 ɰʧɵǁʆʧɦǗǳʷʱȊʄʋʻǸʈʭʉȓǸǅ ʂʊʈʬʋǻǈ ʃǗɿɨʌȅʃɦʂǙʨɦʑʨɴɦǻʉǱʊǿ ɿ̒ɷʭʄǸʈʫʃ ʃʧɴ
ǻɵ̒ɦǻʉ ʑ̡ɰʆʨǳǐʅɴʲɺʊȉʃɺʬɵǸˆȓǸǅ ʂʊǗɰɧɴǗʆ̫ʏʨʐʃʫȓǸǅ ʂʊʏǵƼ ɿʻʱʋɱˏʃʧɴȓǸǅ ʂʊ
ʏǵƼ ɿʻʱʋɱˑ  ˄
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 ʆ.ʇ.ʆ.ʇ ěȡĸĹƞȡɄƷĨɏɄưƐƻɗŅǖƉƶŲɐŅƨȹƭƷƐŅƞƻƶŚŠ 
 ɰʧɵǁʆʧɦǗǳʷɦȊ ʄʋǸ̒Ȑ ȃʊɾ ɰyʿǗɿɨʌȅʃɦʂǙʨɦʑʨɴɦǻʉǱʊǿ ɿ̒ɷʭʄǸʈʫʃʃʧɴǻɵ̒ɦǻʉ
ʑ̡ɰʆʨǳǐʅɴ̡ɺʊǸʈʭʉǗʄǸʆʋʊɺǈɰǐʫɴʈɾǉ ʋ ʃʧɴʏǵƼɿ̡̒ɺʋȇɰʆ̒ˀʃǏ˄ ʱʃʷȉʃʃˀʉȁʱȵɰǐʫɴ
ʏǵƼ ɿʻʈʭʉȉʃɰʧɵǁʆʧɦǗǳʷɦȊ ʄʋǸ̒Ȑ ȃʊɾ ʈyʭʉɰ̡ʃǘɴǗɿɨʌȅʃɦʂǙʨɦʑʨɴ˄  
 ʈʫʃɦʆʋǶʄ̒ɦʅǌʨʈɰʧɵǁʆʧɦǗǳʷɦȊ ʄʋǸ̒Ȑ ȃʊɾ ȉyʃ˒ɷʁȑ ʃǗɿɨʌȅʃɦǗʄʨʊʭʈȉʃˆ 
 ˏ,ʁʁʭʋȅʃʋʧɱʧɿʒʃʫɤǆɿʏǗȉʄ̒ǱʊʏʧɰȚʆʨǗɰʏʭɴʄʊʧȐǍʃ 
 ː,ɦǗɷʨʏ ʊɦʨʏʒǐɰɵʬʋʊʭʈ 
 ˑ,ɦʂǙʨǱʊǿ ɿ̒ɷʭʄʒǐɰɵʬʋʊʭʈȀʈʊʉʸʱȌɰǗʄȃʃʈɾǉ ʋʈʫʃɦʆʋ ʀrǀǗʄɷʫʁʃʧɴ 
 ˒,̡ ɵɰǶʉʟɰȐʊʆˀɿʼȉʃɲʱǗȉɴɺʋʻʒǐɰɵʬʋʊʭʈ˄ 
 ʏɰʈǕȈʆʋʈǟʧɿrʃɰʧɵǁʆʧɦǗǳʷɦȊ ʄʋʻɦʃ̫ ɲʪȉʃɺʬɵɰǐʫɴȀȋɴʁʨː,̞ ǲɴʱǗǱʈˆ 
  
 Ȁȋɴʁʨː,̞ ʏɰʈǕȈʆrʃɰʧɵǁʆʧɦǗǳʷɦȊ ʄʋǸ̒Ȑȃʊɾ  y

ʋ,ʊ ʏɰʈǕȈʆ ɰʶɾɿʻʏʶǳʋʻ 
 ˏ ʈʫʃɦʆʋɰʧɵǁʆʧɦǗǳʷɦȊ ʄʋǸ̒Ȑȃʊɾ  y
ˏ, ˏ ʏʶʊʄʏʶʊʭʋǸʈʭʉȓǸǅ ʂʊʈɾǉʋʒʆʁʨʁʨɰ̡ʃǘɴǗʄɷʫʁ  

 ː ʒʁʑʫɴɦʆʋɰʧɵǁʆʧɦǗǳʷɦȊ ʄʋǸ̒Ȑȃʊɾ  y
ː, ˏ Ǳʊʈɰɺʋʊ̒ʄʏʒ̒ǐɰɵʬʋʊʭʈɵʫ̫ʐɿǍɦʋǲ ʋɦʨʄɣǃʨʒǐɰɵʬʋʊʭʈ  
ː, ː Ǳʊ̡ɵɰǶʉʟɰȐ ʊʆʨʆˀɿ̓ȉʃɲɦǗȉɴ  
ː, ˑ ʄɦʨɰɰʧɵǁǗʄɷʫʁɦǻʉȓǸǅ ʂʊʈɾǉ ʋ  
ː, ˒ ǗʄȃʃǗɰɧʈʏʧɰȚʆʃǖʋʻɦǳʋʄʁɾ ɴr ʃɰʧɵǁʆʧɦǗǳʷɦȊ ʄʋ ̒  
ː, ˓ ʀɿʊʬʄȈʆ  
ː, ̝ ǗʄȃʃǗɰɧʈʏʧɰȚʅǜʆǙʅȚʉʆˀɿ̓ȉʃɲɦǗȉɴȉʃ̡ʅʃʁʨ  
ː, ̞ ʄʁʅʫʏɲʁʃʧɿɦȓʉʒǐɰɵʬʋʊʭʈʄɦɣǁɹʈɿʧɦȊ ʄʋ ʃ̒ʧɴʏʃʁʭʊ  
ː,̟ ʅǌʋɵ̒ɦʁʋʨʉ ȳɦʃʩɴʏʃʁʭʊʒǐɰɵʬʋʊʭʈ  

 ˑ ǗɦǱʉ ʆɦʋɰʧɵǁʆʧɦǗǳʷɦȊ ʄʋǸ̒Ȑȃʊɾ  y
ˑ, ˏ ʏ ɴɦƽʄʋʁǏʅʋʃʧɴʄʧʁɰʧɵǁǗʄɷʫʁɦǻʉȓǸǅ ʂʊʈɾǉ ʋ  
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 ʆ.ʇ.ʆ.ʈ ǓȡĞġǖƾƙǔƞǁƙǗƭƻƁƇƙƻɆƋĞƶǓȡěǗ ǀ.ǜ.Ɛ.ǓŽ 
 ʱǗǱʉʱʆʋʲɺʋǱʊʱʊɠʄɵʶʊȅʉǱʊɾ̔ʌ.ʐ.ʄ,ʏǍʆǗǵɴǗɿɨʌȅʃʄɣǁʄʻ ʏʧǱƽȐȌ
ʅǜʆǙʅȚʉʒʁʆʨʋʁǏʅʋ ʃrǱʊʏʧɰȚ ǗɿɨʌȅʃɦʂǙʨɦʑʨɴɦǻʉʒɦɣǃʨɹʒǐɰȇɰ̒ʆˀʃǏȂɴʁʒʏʻ&ɺʬɵɰǐʫɴ
ɷʁʆʬɰʁʨ̝'˄ ǗɦȢʆʨɦʃ̫ ɰʿȉʃǗɰɧʈʏʧɰȚʊʄʏǗ̒ɰɧʈʐʺʫʃʃʨʄ́ʫɴɰʬɦʒʊʄʏʻǗʄʱʁʏɷʄʹʫʃȉǁ ʏʻɲʱǗȉɴ-
ɰ,ʏ,ʏʃʧɴǗɰɧʈǱʊǵʊʄɦɵǁɰɦʁʏȄʉɰǻǈʃȍʉɿrʈǘɦʐɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃrʃǗɰʏʭɴʄʊʧȐǍʃǗɿɨʌ
ȅʃʒɦɣǃʨɹ ʢǖɵʬʋʊʭʈʅɴʲɺʊɺɦʨʈǑʨȐǌʄ̒ʃʬʌǱʊʄɦɣǁɹʈɿʧɦȊ ʄʋ ɰ̒ɴǙʋ ʃ̒ʧɴʏɾʁʬʈʆʊʆʨʒǐɰȇɰ̒
ʆˀʃǏȂɴʁʒʏ Ȃ̒ɰ̒ʁɴʃʩɴɲɦǗȉɴʒʇʧʌɼǊʃ̔ɦʃ̫  ˄
 Ǹɺʁʄʬɴ ǗɰɧʈʏʧɰȚ ʌ,ʐ,ʄ,ʏǍȅʃɦʊɠʄɵʁʋʧɱʧɿʅǘʬʌǱʊɦʅǅʨɷʬʃʟɰʗɿǌʈʒʇʧȅʋ ʃrɲɾ ʸ
ʒʇʧȅʋ ɱɦɿǌǗʆ̫ʏʨʐʃʫɦɺʨʈǑʨʄǵǝɹɷʬʃʒʁʆʨʋʁǏʅʋ ɺ̡ʋȅʃʊɰɦɳʨɹʆʨǱʊʏʧɰȚʌ,ʐ,ʄ,ʏǍʃʧɴ
ʏɦǐʨʏʫʁǱʊʒʃʫɤǆɿɦɺʨʈǑʨɦʊɠʄɵʁʏʧǱƽȐ Ȍ ʅǜʆǙʅȚʉʋʁǏʅʋ ʃrǱʊʏʧɰȚʌ,ʐ,ʄ,ʏǍɦ ʃʷ ɷʬʃɺʋʻ
ʒǐɰȇɰ̒ʆˀʃǏʃʧɴʈʃǎʨʊ+ȐǍʄˀʃɰǐʫɴɦɱɿǌ ǻɦʉȉʃʟɰʗɿǌʈʒʇʧȅʋ ʃrɲɾ ʒyʇʧȅʋ ɱɦɿǌʜʒǐɰ
ɿʁǿ ɴǸǗʄȃʃʒɴƾʏʧǱƽȐ Ȍ ˄ ǗɰɧʈʏʧɰȚ ʌ,ʐ,ʄ,ʏǍɰʿȈǃʄ̒ɦʏɵɰǌʨʏ ɴɦƽʄǗʄɿʧʄɿǌʧrʃʊȅʉ
Ǳʊɾ̔ ʌ,ʐ,ʄ,ʏǍʄɣǃʨȋʉȄʈʈʃǎʨʊ+ȐǍʃʄˀʃʃʧɴʒǐɰȇɰ̒ʆˀʃǏ̡ɺʋǗɿɨʌɵʬʋʊʭʈʏʧǱƽȐȌ ʃʧɴȀȋɴ
ɰʈǕʌʧʂʨʏʧǱƽȐȌȈǃʄ̒ǸʈʭʉʃʩɴʋʧɱʧɿʅǘʬʌǱʊɦʃ̫ʅɴ̡ɺʊ˄  
 ɷʁȑ ʃʄȄǎʄ̒ ʟɰʗɿǌʈʒʇʧȅʋ ʃrɲɾ ʒyʇʧȅʋ ɱɦɿǌȅʃʒɦɣǁʨɹǗɰɧʈʏʧɰȚ ʌ,ʐ,ʄ,ʏǍ
ɺɦʨʈǑʨɵʬʋɱǘʭʃɦȳʄʁʇǘʪɦǻʉȆǎʋȉ̒ɿ̒ɦʋʨʋʁǏʅʋ ʃrǱʊʏʧɰȚʃʧɴɺʁɦɾʨʊǱʊrʃɦʊɠʄɵʁʒɴƾʏʧǱƽȐ Ȍ
ʃʧɴʆʧʃʧɿǖɦʈʨʋ ʋɦʨʁʨȀɴʁʃʧɴɦʆʋ ʌɦȌ ʏʈǗʏʄʏǗȉʄ̒ɦʊɠʄɵʁʏʧǱƽȐȌ  ˄
 ǗɦǱʉ ʆɦʋʁʁʭʋȅʃǱʊʟɰȈʆʆʨʟɰʗɿǌʈʒʇʧȅʋ ɱɦɿǌʊʭɵʈɰǗɰɧʈʏʧɰȚʌ,ʐ,ʄ,ʏǍɰʿȅʃ
ʏʐǱʊǸʈʭʉʃʩɴȓǸǅʂʊɦɱɿǌ ɺɦʨʈǑʨʒɦɣǁʨɹʒǐɰȇɰ̒ʆˀʃǏʈɰɵʬʋʊʭʈȀʈǱʋʄʊʧɦɵǂʁ ʃʧɴʁʨȀɴʁ
ʲɺʋȅʃʱǗǳɴʁʫɰ˄ 
 ǸɵʫɴɦǗǱʉ ɲʪǱʊɦʊɠʄɵʁɦȅ ʆ̫ʫʈǓʟɰȐ ʊȇɰ̒ʆˀʃǏɦɺʨʈǑʨ̡ɵɰɷʬʃʒǐɰɵʬʋʊʭʈ ʃʧɴǱʊɦʊɠʄɵʁʒɴƾ
ʏʧǱƽȐ Ȍ  ˄
 
 ʆ.ʇ.ʇ ĞƶǃƭŷɆƨƼɄǜŷȳƐɑɏơƻɗƐƶȢǖŽ Ƌ ƋȡĳǀȢƉƋĞƶŲɝĞŷɗƐƋŽƭ 
 Ǳʊȍʉɿrʈǘɦȳ ʋɦʨɦʐɿʫʄ̫́ȇʋʻɦʋʨʂʃȃʃʄʊʧȐǍʃʂʈǕǸɿʧʃʧɴʏɴƾʈǗɿɨʌȅʃɦʂǙʨɦʑʨɴɦǻʉ
ʅ̡ǟɰɦʋʨǱʊʏ ɴɦƼɿɦȵʁʨȀɴʁɲɦǗȉɴȆǎ ʋʻɺ̡ʋȅʃɦʏǐʨɦʑʨɴɦ ǻʉ̂  

Á ǗɦʄʨǗȅʏɰ̒ʈǕʌʧʂʨǗʄʆˀʃǏʆˀɿ̓ȉʃʇʬʈʧȐ ɚʏǇɦɺʨʈǑʨʄǵǝɹʃʬʌɿʁʄʃ̒ɷʫʁʌʧɹɲɦǗȉɴ 
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Á ǗɦʄʨȀȋɴɰʶɾɿʻʁʶʐʶʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃɦȳȀʈɺʁǿ ɰ̒ǱʋɲɦǗȉɴ&Checklist'
ʲɺʋȅʃʱʊɠʄɵʶʊʭɵǸʱǗʏɵʆɦʋɵʫ̫ʆʧʃʧɿǖʁʨȀɴʁɲʱǗȉɴǸɰʻʲʏǌɴ (ʗʄʏʈǓˀʃǏ)̞   

Á ǗɦʄʨǗȅʏɰ̒ʈǕʌʧʂʨSPSSʏǗȉʄʻǱʊȍʉɿʳʈǘʏɦɺǈɰʧɵǁʃʧɴʏɴƾʈɦȵɰǐʫɴɿʁʄʃ̒ɲɦǗȉɴ˄  
Á ʱʊɠʄɵʶʌʧȃʃǱʊǱɿ̒ʄʃǍʉʱʐɿʫʄʹʷȇʋʻʒʌʧɷǃȉʃʱȳȀʈɺʁǿ ɰ̒Ǳʋʊʄʏɲ̒ɦǗȉɴ˄  

 ʁʃǎʩʈʃʩɴɦʃ̫ ɺ̡ʊʅʋʄ̫́ȇʋǸ̒ʌʧɷǃȉʃǸʋʁǏʅʋʳʃǱʊʒʃʫʌɿǌɲʱǗȉɴɰʿǗɿɨʌȅʃʆʧʆˀɾ Ȅ̓
ȵɦ ʅ̡ǐɰɵʫɴɦǗǱʉ ʃrɷʁʆʬɰʁʨ̞ʅɴʲɺʊ ˄

 
ʆ.ʇ.ʈ ĞƶɄƶɂƐĸɋɅƙƋĞƶƷĥƐɗƷĥĳƐƶȢǖŽ Ƌ 

 ʲʅʃǱʊǗɲʄʻǗɲɴʄʊʧȐǍʃ&ʅ,ɲ,ʄ'ǗɿɨʌȅʃɦʊɠʄɵʁɦʑʨɴɦǗǱʉ ʆɦʋ ɺ̡ʋǱʊɰʁɾ ɿ̒ɦʋʨɦʐɿʫ-
ʄʹʷȇʋʻʄʊʧȐǍʃʒʌʧɷǃȉʃȀʈɺʁǿ ɰ̒ǱʋɲɦǗȉɴǗɿɨʌȅʃɦʂǙʨʊʭɵȋʋʻ˄ȍɲʪǸ ʅ̡ʃǱʊʈʭʉ ɺ̡ʋǗɿɨʌ 
ȅʃɦ ʊɠʄɵʶʱǻʉȉǁ ʏʻɲʱǗȉɴ ɺɦʨʈǑʨǗɿɩɿʆʧʃʧɿǖ ʃʧɴȀʈǻʃɦȳ ʋɦʨǱʊʒʃʫʌɿǌʌʧȃʃǱʊǱɿ̒ʄʃǍʉ 
ʱʐɿʫʄʹʷȇʋʻʒʌʧɷǃȉʃɦȵǗɲʄ̒ɺʁǿ ɰ̒ǱʋʳʃɲʱǗȉɴ ˄ʅ,ɲ,ʄ ǗɿɨʌȅʃɰʶɾɿʻɵȗʏʻȌʏʻʅɴʲɺʊ
ȳɦ ʋɦʨȅ́ȋ̡́ʈ́Ǘɿ-ʄɤǝʁʨȀɴʁ̡ɺʋǗɿɨʌǗɿɩɿʆʧʃʧɿǖʊʉʸɦʆʋȀʈǻʃʏȉʏȈʆʒǐɰʁʁʭʋɱʫʏǗɿɨʌ
ʃʧɴ ʏȉʏȈʆȐǍʄˀʃɷʁȄɹǗɿɩɿʆʧʃʧɿǖ (ǗɰɧʈǱʊǵʊȁǐɰ̒Ǹɿʧ ʃʧɴǗɰɧʈǱʊǵʊȁǐɰ̒ɦɱɿǌ)  ˄
 
 ʆ.ʇ.ʉ ĞƶǀȢƦĥɄǓŚŠěȡĸĹĥɄƷƫĳ 
 ǱʊʌʧȈɲɦʏɺǈɰʧɵǁɲɦǗȉɴɰǐʫɴɺʁɦɾʨʊǱʊʏʧɰȚʌ,ʐ,ʄ,ʏǍɦʃɲ̫ʪɦɺʨʈǑʨɰʁɾ ɿ̒ʡǖɦɳʨɹȁ ɿɦʨǱ
ʊʌʧʃʧɦȊ ɲʊʄʏɰ̒,ʏ,ʏ-ȉǁ ʏʻɲʱǗȉɴȳɦ ʋɦʨɲɦǗȉɴʒʇʧʌɼǊʃ̔ɦʃ̫ ʅǌʋʅ̒ʋɵʁɦɾ ɹ ʅ̡ǐɰɦʏɺǈɰʧɵǁʜ
Ȋ́ ɴǿ˄ ǱʊʌʧȈɲǸɵʁʄɴɲʪɦȳ ʋɦʨɿrʈǘɵʁǿ ʉʄɵǁʫʄǑʃǐ&Net Present Value [NPV]'ʃʧɴɦȳ
ʋɦʨʅʋɵʶʱɾɹ-ǲɿ &Cost Benefit Analysis[CBA]'˄ ʄȄǎʄ̒ʈɰɦʁɠɿɲʪǱʊɲɾ Ȅʊɰ ɿʳʈǘʳʃ
ʒǗȀɵʶɾʬ ʋǗɿʑʄ̒ʈɰʌʧɹ &Economic Internal Rate of Return [CIRR]'˄  
 ǸʋʁǏʅʋʒʃʫȐʏʃʽʋɦʨɲɦǗȉɴȂɴʁʈʬʋǗɿɨʌȅʃʅǌʋ ȁ̒ ɿɦʨɲɦǗȉɴǗɿɨʌʲɿʄʃǌ ʜʄɣǁʄʻ ˄
 
ʆ.ʈ ɄƞƻɄǀƾɆƋĞƶǓȡěǗ 

 ǻɦʉ ʅ̡ǟɰɦȳ ʋɦʨʋɰƽɱɾǉǱʊǵʊ ( ToR) ɺ̡ʋȅʃʁʁʭʋǱʊʟɰȈʆʆʨȄʉɰǻǈʃȍʉɿʳʈǘ
ʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃʊʄʏʒ̒ɲƾȄʉɰǻǈʃǳȇʁʊʄʊʧȐǍʃrʃǗɰʏʭɴʄʊʧȐǍʃ ǗɰɧʈʏʧɰȚʊʄʏʻʇʨʇʨ
ȓʉ ʏʫʨǗɿɨʌǶʄ̒ɦʅǌʨʈɵʫ̫ʏʧɰȚʆʨ̡ɱʈʧʀʫȄ ʊʐʬɿɺʋʻ̡ɱʂǐʬǷǐʁː ˎˏ˔ɦ ǻʉȉʃʊʉʸʱʆʋ˔ʲɱ
ɺɦʨʈǑʨɦʊɠʄɵʶʊȅʉǱʊɾ̔ ʌ,ʐ,ʄ,ʏǍɦʃ̫ ǻɰ̒ɵʬʋǗɰʏʭɴʄʊʧȐǍʃɦʂǙʨǱʊʆʧʃʧɿǖʃʧɴʏ Ǘɦʈɵ˄   
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ʆ.ʉ ĞƶɄƶɂƐĸɋɅƙƋĞƶ ƋȡĳƷěȴƨĞƶĶƶĸȳɏǓȡěǗ 

 ʄȄǎʄ̒ʆʨʁʁʭʋȅʃʋʧɱʧɿɵʫ̫ʏʧɰȚʆʨǗɰʏʭɴʄʊʧȐǍʃʊʭɵʈɰ ǱʊǵʊʄȄǎ ʃʻ ʃʧɴǶȅʁɵ̒ʄʁʅʫɿɦ Ȅ ̫
ɲʪǱʊɦ ʊɠʄɵʶʅ̡ʃǱʊʃʧɴǗɰɧʈǱʊǵʊɵʫ̫ʏʧɰȚ˄ ǱʊɦʂǙʨɺʬɵɦʃ̫ ɲʪɦɺʨʈǑʨɷʭʉʏʶʊʭʋɺʋʻɺʁɦɾʨʊǱʊɵʫʷ
ʏʧɰȚɦʋʨʁʨȀɴʁǸɰʻʲʏǌɴʱǻʉɦɷɠʏȍɴȅʃǱʊǲɿʄɴ̒Ȃɴʁɦʆʋ ʌɦȌ ʃʧɴʀʌʧǱ˄ʱȵʱʆʋʲɺʋ
ʲʅʃǱʊ Ǘɿɨʌȅʃʱʊɠʄɵʶʊʭɵȋʋʻɦʐʨʉ ɲʪǸ ʆɦʋ ʌɦȌ ʏǗȉʄ̒ɦʊɠʄɵʁǗɰɧʈʏʧɰȚ˄  

 
 ʆ.ʉ.ʅ ǓƫǓƦƞƷěȴƨǓȡěǗ 

ǱʊʏʧɰȚʌ,ʐ,ʄ,ʏǍɦʋʨĥɄƷƫĳǦƣȡǀŤŪƋɝĸɋŲŷɅƙěȳĳɄŷƋɯƶżƩȧ ěɋƞĳɗɅƙƷěȴĳƷƞɏǓȧǜƋȳ ɦ ʃʷ
ǗɿɨʌȅʃɦʂʨǙɦʑʨɴɦǻʉǗɰɧʈʏʧɰȚʊʄʏǗ̒ɰɧʈʐʫ̋ʃʇʨʇʨȓʉʏʫʨȉʃʄʁʆʧɦȐ ʂʃ̔ǱʊǵʊɦǗɵʨʃɦȳ ʋɦʨ
ʌ,ʐ,ʄ,ʏǍǸʈʭʉǗɰʏʭɴʄʊʧȐǍʃ˄ ʏȉʏȈʆǗɰɧʈʏʧɰȚʃʨʈʭʉˇȉʃɿʭȄʁʨʃʧɴǱʊʁʁʭʋɱʫʏǗɿɨʌ
ʊɦɠɴ̌ ɱǘʭʃɺʬɵȉʃʄɤǃɰ̒ɰǐʫɴȀȋɴʁʨː,̟ ǲɴʱǗǱʈ ̂

 
Ȁȋɴʁʨː,̟ ʏȉʏȈʆǗɰɧʈʏʧɰȚ 

ʋ,ʊ ʱǹǕʷ ɰʁʊʧɿʌʄǑʂʈ̓ 
ʄʁʆʧɦȐ ʂʃ̔ 
Ǳʊǵʊ 

ɿʭȄʁʨ-ʟɰɦʁʏ- 
ʁʁʭʋʄʃǎʫɰǱʊǵʊ 

 ˏ ʈŕʏʫʨʈʃ - ʒʃʫʄɾǉʧɿ ʅ̡ǐɰʄɦɵǁɰɦ ʁʏ
ʄʊʧȐǍʃ 

- ʄʊʧɤǆʄˀǗɿ ʅ̡ǐɰʄɦɵǁɰɦ ʁʏ
ɰʏʧɰʈǕʃʧɴǗɲʄ̒Ǘɲɴ 

ˏˏ  

ǗʄȃʃǗɰɧʈʏʧɰȚ-ʟɰɦʁʏ
ʌ,ʐ,ʄ,ʏǍʃʧɴʏʧɰȚʂʃȃʃʏɴƾʈ-
ʏɦɺǈɰʧɵǁ 

 ː ʆʧʃʏʫɱɳʨ - ʒʃʫʄɾǉʧɿ ʅ̡ǐɰʄɦɵǁɰɦ ʁʏ
ʄʊʧȐǍʃ 

- ʊʧɤǆʄˀǗɿ ʅ̡ǐɰʄɦɵǁɰɦ ʁʏ
ɰʏʧɰʈǕʃʧɴǗɲʄ̒Ǘɲɴ 

 ̠

ʒʃʫǗʄȃʃǗɰɧʈʏʧɰȚ 
ʟɰʱʁʏ ʌ,ʐ,ʄ,ʏǍʃʧɴ 
ʏʧɰȚʏɴƾʈ- ʏɦɺǈɰʧɵǁ 

 ˑ ɷʬɲʩʈʏʃ - ʒʃʫʄɾǉʧɿ ʅ̡ǐɰǗɲʄ̒Ǘɲɴ
ʂʃȃʃʂʈǕǸɿʧ 

- ʄʊʧɤǆʄˀǗɿʏɾʁ ɴ̒ʏʫʨʌʧʋ 
ˏˏ  

ʒʃʫǗʄȃʃǗɰɧʈʏʧɰȚ 
ʟɰʱʁʏ ʌ,ʐ,ʄ,ʏǍʃʧɴʏʧɰȚ
ʂʃȃʃɷʨʌȐɚʏǌ 

 ˒ ʉʨʈʄʫʊʨ - ʒʃʫʄɾǉʧɿ̡ʅǐɰǗɲʄ̒Ǘɲɴʂʫʊyɰʧɵǁ 
- ʄʊʧɤǆʄˀǗɿ̡ʅǐɰǗɲʄ̒Ǘɲɴʂʫʊyɰʧɵǁ ː˒  

ʏȉɷʧɰǗɰɧʈʏʧɰȚ 
ʏʧɰȚɦʋʨɰʧɵǁʆʧɦǗǳʷɦȊ ʄʋ ̒
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ʋ,ʊ ʱǹǕʷ ɰʁʊʧɿʌʄǑʂʈ̓ 
ʄʁʆʧɦȐ ʂʃ̔ 
Ǳʊǵʊ 

ɿʭȄʁʨ-ʟɰɦʁʏ- 
ʁʁʭʋʄʃǎʫɰǱʊǵʊ 

 ˓
Ƕʉ ʄɤǆ 

ʋɰƽɾ̔ 

- ʒʃʫʄɾǉʧɿ ʅ̡ǐɰǗɲʄ̒Ǘɲɴ
ǱʊʒʇʧʌɼǊʃ̔ɷʃʄʁ 

- ʄʊʧɤǆʄˀǗɿ ʅ̡ǐɰʃʨɿʧȐɚʏǌ 
 ˑ

ʏȉɷʧɰǗɰɧʈʏʧɰȚ 
ʟɰɦʁʏʒʇʧʌɼǊʃ̔ɷʃʄʁ 
 

 ̝ ʲɰʌ ɰɰƼǻ - ʄʊʧɤǆʄˀǗɿʏɾʁ ɴ̒ʏʫʨʌʧʋ 
 ˓

ʏȉɷʧɰǗɰɧʈʏʧɰȚ 
ʟɰɦʁʏʏɾʁ ɴ̒ʏʫʨʌʧʋʃʧɴ 
ʏʧɰȚɦʋʨǗʄʆˀʃǏʆˀɿ̓ȉʃʇʬʈʧȐɚʏǌ 

 ̞ ʊ ʫ́ɴ ʏʈǔʏǜ - ʄʊʧɤǆʄˀǗɿɦʊɠʄɵʁ̡ɺʃɺʨʃʧɴ
ʊɺǈȅʋɺʨʂǘʨ  ˑ

ʏȉɷʧɰǗɰɧʈʏʧɰȚ 
ʟɰɦʁʏ ʊɦɠʄɵʁ̡ɺʃɺʨ 
ʏʧɰȚʏɴƾʈ- ʏɦɺǈɰʧɵǁ 

 ̟ ǗɰɧʈʏʧɰȚɦʏɺǈɰʧɵǁʏɴƾʈ ː -  ˑ ʏʧɰȚʏɴƾʈ- ʏɦɺǈɰʧɵǁ 
 
 ʆ.ʉ.ʆ ĞƶɅƐĳɅĸěƷěȴƨĞƶĶƶ 
 ǗɰɧʈǱʊǵʊʏǗȉʄʻǱʊʏʧɰȚʌ,ʐ,ʄ,ʏǍɦʃǗ̫ɿɨʌȅʃʲʄɴʲɵɰǸ˓Ǘɰɧʈʲɺʋʊʭʈȉʃˆ 

è ǗɰɧʈʁʨˏɺʩɰȄʶɦǻʉǗʄȃʃǗɰɧʈʏʧɰȚȉʃʏȉɷʧɰˑȄɰ̒ʃʧɴȉʃȈʊɰʧɵǁ̂ 
- ɵʫ̫ʆʧʃʧɿǖɿʶʄʃʻɲʱǗȉɴʏǗȉʄʻǱʊʱʊɠʄɵʶʋɰƽɱɾǉ ǱʊǵʊʋɦʨǱʊʏʧɰȚʌ,ʐ,ʄ,ʏǍ 
- ʊɦɠʄɵʁ̡ʅʃǱʊǗɲʄ̡̒ʅǐɰrʃǱʊʏʧɰȚʌ,ʐ,ʄ,ʏǍȂʶɴʒʏʻ 
- ǗɿɩɿʆʧʃʧɿǖʃʧɴʅǌʋʻɦȊ ʄʋʻ̡ɰʋʈǟɺʋǗ̒ɲʄ̒ǗɰɧʈʏʧɰȚ 
- ʏǗʈʄʏǗʈɩʋǱʊʏʧɰȚǸʈʭʉʒǐɰȇɰʻʆˀʃǏ 
- Ǘɿɩɿʆʧʃʧɿǖɲʫɾ Ȉʆʁʧʃǐʃˀʉ 
- ɵʫ̫ɦȳʉɰʏǿʁ ɰʁʩɰ 
- ɵʬʋʊʭʈǗʄɷʫʁǸ ʁɦɠɴȂɿ̒ǸʈʭʉǗɰɧʈʏʧɰȚǗɰɧʈʐʫ̋ʃʃʨʄ́ʫɴɰʬɦʒʃʧɴȉǁʏɲ̒ɦǗȉɴ 
- ʊɦɠʄɵʁɵɴǗɰɴʁʧʃǐʃˀʉ ʃʧɴ 
- ʏʊʱʏʊʊȅʉǱʊɾ̔ ʌ,ʐ,ʄ,ʏǍ˄ 
- ʊɦɠʄɵʁʄʁʄǵǝɹʋʁǏʅʋ ʃrǱʏʧɰȚɦȵǗɰʏʭɴʄʊʧȐǍʃ˄  

è ǗɰɧʈʁʨːɺʩɰȄʶɦǻʉʒʃʫǗʄȃʃǗɰɧʈʏʧɰȚȉʃʏȉɷʧɰ˒Ȅɰ̒ʃʧɴȉʃȈʊɰʧɵǁ̂ 

- ǱʊʏʧɰȚʂʃȃʃrǗʆɦɸ ʨ ʃʧɴʏɿǙrǗʆ 
- ʱʊɠʄɵʶɵɴǗɰɴ ʃʧɴʌʧȈɲʁʧʃǐʃˀʉ ɺ̡ʋʁʁʭʋȅʃ ʃʧɴ  
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- ʏʊɦʏʊʊȅʉǱʊɾ ʏ̔ǌʨʆʨrǗʆɦɸ ʨ ʃʧɴʏɿǙrǗʆ˄  

è ǗɰɧʈʁʨˑɺʩɰȄʶɦǻʉʏȉɷʧɰǗɰɧʈʏʧɰȚɺȉʃʏȉɷʧɰˑȄɰ̒ʃʧɴȉʃȈʊɰʧɵǁ̂ 

- ǱʊʏʧɰȚȍʊʨʏɿǙ ʃʧɴȍʊʨʊʫɰƽǸɿʧ 
- ʱʊɠʄɵʶɵɴǗɰɴ ʃʧɴʌʧȈɲʁʧʃǐʃˀʉ ɺ̡ʋʁʁʭʋȅʃ ʃʧɴ  
- ʏʊɦʏʊʊȅʉǱʊɾ ʏ̔ǌʨʆʨȍʊʨʏɿǙ ʃʧɴȍʊʨʊʫɰƽǸɿʧ˄ 

è Ǘɰɧʈʁʨ˒ɺʩɰȄʶɦǻʉʏȉɷʧɰǗɰɧʈʏʧɰȚȉʃʏȉɷʧɰˑȄɰ̒ʃʧɴȉʃȈʊɰʧɵǁ̂ 

- ǱʊʏʧɰȚɦʏɺǈɰʧɵǁʏɴƾʈ 
- ʱʊɠʄɵʶɵɴǗɰɴ ʃʧɴʌʧȈɲʁʧʃǐʃˀʉʲɺʋʁʁʭʋȅʃ ʃʧɴ  
- ʏʊɦʏʊʊȅʉǱʊɾ ʏ̔ǌʨʆʨɦʏɺǈɰʧɵǁʏɴƾʈ˄  

è Ǘɰɧʈʁʨ˓ɺʩɰȄʶɦǻʉʏȉɷʧɰǗɰɧʈʏʧɰȚȉʃʏȉɷʧɰˑȄɰ̒ʃʧɴȉʃȈʊɰʧɵǁ̂ 

- ʊɦɠʄɵʁɰʧɵǁʆʧɦǗǳʷɦȊ ʄʋǸ̒ʈʭʉʒǐɰȇɰ̒ʆˀʃǏȂɴʁʒʏ ̒ʃʧɴ 
- ʏʊɦʏʊɰʁɾ ɿ̒ɦʐɿʫȋʋʄ̒ǿǌɰʧɵǁǗʄɷʫʁʆʧɦǗǳʷɦȊ ʄʋȂ̒ɴʁʒʏʻ˄ 

 
ʆ.ʊ ĞƶĸĳƷěĳƶƓƭĞƶŲɝ ǀ.ǜ.Ɛ.ǓŽ 

 ǗɦǱʉ ʆɦʋǱʊǗʄʈʬʋʁʧʃǐʃˀʉ ʃʧɴʌʧȈɲʁʧʃǐʃˀʉȅʃʄȇǁʄ̒ǱʊǶʄ̒ɦʅǌʨʈɵɴǗɰɴʊȅʉǱʊɾ̔
ʌ,ʐ,ʄ,ʏǍǗɿɨʌȅʃǶʄ̒ɦʅǌʨʈȀʈʋɰƽɾ ɺyʬɵǲɴɦǗǱʈ̂  

Á ʁǗʈɴ̒rʃʊȅʉǱʊɾʽ ʌ,ʐ,ʄ,ʏǍ Ǘɿɨʌȅʃɦʊɠʄɵʁɦʑʨɴɦǻʉ ʅ̡ǟɰɦȳȀʈɦǳʋǱʊɾʽ
ʲɾȄʶ ʁʬʱȳȄʲɱɰɤǆ Ƿǐ ʶːˎˎ ɰ̠ǐʫɴǱʊɦʂǙʨʊȅʉǱʊɾ ȍ̔ʉɿʁrʋ ʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍ
ʃʊʄʏ Ǘ̒ɰʏʭɴʄʊʧȐǍʃ˄  

Á ʅ̡ʃʁʨǗɿɨʌȅʃɦʊɠʄɵʁɦʑʨɴɦǻʉ ǗɦʄʨɰʈǕʌʧʂʨArcMap (Version 10.2) ʃʧɴǗʄʆˀʃǏGIS 
(Projection: UTM 48N, Datum: WGS 84) ʃʧɴǱʊʄɣǁʬʋʊʬʄȈʆǸɰ̡̒ʏǌɴ˄  

Á ʊȅʉǱʊɾ Ǘ̔ɿɨʌȅʃɦʊɠʄɵʁɦʑʨɴɰǐʫɴɰʈǕʌʧʂʨMicrosoft Word ɦ ǻʉʲɵɰʱɵɹǸˏ ɷˎʁʆʬɰ
&ɺʬɵȅʃʄɤǃɰ̒Ǘɿɴ̒ɵʁɾʫɵʁʨˏ,ˑ'ʃʧɴɦǗʄʨǗȅʏʆ̒ʫʈǓʒɰǜʊ̡ɱǕʊʉʬʃʨɰʬɺ&ʒɿǍʄʁǸǗʄʱʇʁ
Khmer OS Siem Reap ʁʶʐʶʒɰǜʊˏː'˄ 
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łɋƞȶěƁȧ ʇ 

ƷěƐĠɯŲťĸƔƐɗŅŷȡ ƋȡĳĸƔƐɗǦƋŸƶŅŷȡ 

 

ʇ.ʅ ƷěƐĠɯŲťĸƔƐɗŅŷȡƄěɗƁĳƋȫĳĞƶǃƭŷɆƨƼɄǜŷȳƐɑɏơƻɗƐƶȢǖŽƋ 

 ʇ.ʅ.ʅ ƶŚŠƆƨƩƋȳőŔɆƋƷƞɏƹŅŵĸƷěěƨƟȴŅ 
 Ȋɦ ɴȀʈʊɺǈʂʈǕʃʫɣǆrʃǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ ʲɺʋȅʃʒʃʫʈˀɿʱǻʉʊɺǈʏȈȵɦ ʀrǀʁʨːˏ
ʲɱɰɤǆ Ƿǐ ʶˏ˗˗ ȉˑʃȉǗȀʈʭʉɵʁʃʭʃǸʄ̒ȇɰ̒ʆˀʃǏɦȳʃʩɴɲɦǗȉɴʲɺʋʊʭʈȉʃ ̂
 
ȉǗȀ˒ ˒̂ ɷʃǿ ɰʿɦǻʉ Ȃɦ Ǹ̫ʄʫɲƾʋɰǌʨǸʏʈʬʐȈʆɰǌʨȉʃʏʧʁǏʧǸȉǁʏɰ̒ʈǕʏʧʁǏ˄ȉʃ̡ɿʊʬʄ
ʌʃǌʄʫɲƾʋ ʜ ʃʨɿʧʄʫɲƾ̡ɺʋȉʃʏɤǃɿʧǸ ɱ̡Ǖʊɦʁ ʁɦʨʄȉʃʏʧʁǏʧǸȉǁʏɰ̒ʈǕʏʧʁǏɦʋʨɺʨʂǘʨ˄ɰʈǕʏʧʁǏʟɰɷʃ
Ǘʏʄɵȗʄ̒ ɻʧɿɦȵ ǗɦǱʈǱʊǳȇʁʊrʃɵȗʄ̒˄ ǱʊɺɰʐʬɿɰʈǕʏʧʁǏʒʁʆʨɷʃǿ ʈʭʉȅʃɦȄʷ ʋʫ̫-
ǗȀʲɿǸǗʄʱȊɷʃʽȐȃʊɾʸ ɿǗʈɨʌʢǖɦʂǙʨɰǐʫɴɰʊɾʨ̡ɺʋɵȗʄ̒ȅʃʄɣǆɿǌʧʁʫɰ ʐɦʨʉǗɿɨʌʅǌʋʏ̒ɾʁ ɴ
Ǹʈʫʃɦǻʉʏʈʊʈǖʃʧɴʉʫɿǌʧʂʈ̓˄  
 
ȉǗȀ˓ ˖̂ ǗʁʆǖʏʈǑɿǌʧʊʄʏʊ̒ɺǈȉʃǸȓʁɦɺʨʂǘʨɦǗǱʈɺʨʇǐʁʏʈʫǗʁȅɿʏʈʫǗʁ ǗɦǱʈȅɿʏʈʫǗʁ
ʱɶǐʊ ʏʈʫǗʁ ȓǱʏʱǱ ʁ̫ʱʃǘ̡Ǘʆɰʏǎʩɴʄʩɴ Ǘrʆɦɸ ʨʂʃȃʃʂʈǕǸɿʧʈɷǄʈɾǉʋ ʏɦɺǈɰʧɵǁ
ʌʄǑʂʈʈ̓ʬʋǻǈʃǱʊȇʊǗʄɦʁʏ ʏɾʁ ɴ̒ɦʅǜɴ̌ ʁɦɠɿǗɿɨʌɰʁɾ ɿ̒ȁǸʊʄʏʊ̒ɺǈ˄ǱʊǗɲʄʻǗɲɴ Ǳʊ-
ǗɦʄʨǗȅʏ ʃ̒ʧɴǱʊǶɿ̡̒ɵɴɦʋʨǗʁʆǖʏʈǑɿǌʧʊʄʏʊ̒ɺǈʃʩɴǗɿɨʌɰʁɾ ɿ̒ɰǐʫɴɵȗʄ̒˄  

 
ȉǗȀ˓˗̂ ʊɺǈ ǗɿɨʌʊɰȚǱʊȇʊʄʊʧȐǍʃʃʧɴɿʫʋǖȈʆrʃɦȈɲǗʁʆǖʂʈǕǸɿʧɦʐʨʉǗɿɨʌǶɿ̡̒ɵɴʡǖ
ȉʃʲʅʃǱʊɵȗʏȌ̒ ʏ ɰ̒ǐʫɴǱʊǗɲʄ̒ǗɲɴȉʃǸȓʁɦɺʨʂǘʨʁʩɰȓǱʏ ɱǖʋ ʇ̒ʬɲʆǔȐ ɚʏǌǗʄʆˀʃǏ-
ʒɦɰʬʑʬʏʫʨ̡ʊ́ȁʈʆʋ ǗɦʄɴǱɿʗʏǕˀʃʀǕɱȚɵ̒ ɿǑʬɴʀǕrǗʆɦɸ ʨʒʃʫʅʋ Ǘrʆɦɸ ʨʆʆʭɰʏɿǙrǗʆ
ʈɵǂǸɿʧʃʧɴʂʃȃʃɷʋʅʋ  ˄
 
ȉǗȀ̝ ˏ̂ ʊɺǈ ɷʁʊʫɹǱʊʒʇʧʌɼǊɦʏɺǈɰʧɵǁɦʋʨǗɲʄ̒ʌʧʏʉˀ ǸʆʧɦʏʏʌʧʏʉˀɰʏʧɰʈǕʏʧʄǑɰʈǕʗʏȚ-
ʐɰʈǕǶʄ̒ʆʨɿʁʄʃ̒ǻɵ̒ǗʏȊ ʋ ǻɦʉʉɰɵʧɿǌʁʫɰǻɰ̒ɦȳ ʋɦʨʃɦȊ ȅʉʁʩɰ ʇɦǘʨɴ ʅǘʬʌǗʆʈȂʶɴ
ʈʱʂȘȅʉɺʩɰɷɣǃʬʃʄɦɵǁɰɦʁʏʁʁɦʃʨʄʃʧɴǗʄʆˀʃǏʕɾ Ȃʃ˄  
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 ʇ.ʅ.ʆ ĸƔƐɗ 
 ʇ.ʅ.ʆ.ʅ ĸƔƐɗǓŸȧƞȧěȡĸĹĞƶơƶƐƶȢǖŽ Ƌ ƋȡĳĞƶƷĥƐɗƷĥĳƆƋƉƋƆƨƩŅŷȡ 

ɵȗʄ̒ʏǌʨʆʨɰʧɵǁǱʊȇʊʄʊʧȐǍʃ ʃʧɴǱʊǗɲʄ̒ǗɲɴʂʃȃʃʂʈǕǸɿʧǗɿɨʌȅʃʒʃʫʈˀɿɦǻʉʊɺǈʏȈ
Ǹɿʧɦȵ ʀrǀʁʨˏ˖̡ɱʌʧɵǂʧǱ Ƿǐʁˏ ˗˗ ʃ̝ʧɴȅʃǗʄǱʏʢǖɦǗʄʨɦǻʉǗʆ̫ȋɷǗɰʈɦʋɱʃʏ,ʊɰʈ 
,ˏː̠˔,ˑɵ̝ʫ̫rʀǀʁʨː˒ɱ̡ʂǐʬǷǐʁˏ ˗˗˔˄ ɵȗʄʻʱʃʷȉʃʱǳʋʱȬˆ 

Á Ǳʊȇʊɦʋʨɰɰʁʆʏɲ̒ʫɾ ȈʆʄʊʧȐǍʃʃʧɴ ʏʫɱȈʆʆʋʊɺǈɦǻʉ ʂɦǙʨǱʊʁʄ̒ȐƼɿ̒ǱʊǱɿ̒-
ʄʃǍʉʃʧɴǱʊǗɿɩɿʆʧʃʧɿǖǱʊʄʁʆʫʋ  ˄

Á ȍʉɿr ʈǘʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃʈʫʃʃʩɴɦɵɹ ʏɦɵɰǌʨʏ Ǘɦʈɵʊʄʏȋ̒ɷʊǻǈʇʧȅʋɵʁɦȇ ȋ̫ʋʻ
ɲɦǗȉɴ̡ɺʋȅʃɦʏǐʨɦʑʨɴ˄  

Á ȃȄʡǖȉʃǱʊʒʇʧʊɰǜǱʊʒʇʧʌɼǊǱʊǗɲʄʻǗɲɴʃʧɴǱʊɦǗʄʨǗȅʏʻɦǻʉʏʈɦʐɿʫʅʋ
ǗʄɰʄɦǻʉʃʧʊʃǌʊȈʆʃʧɴȈʆʏǍʧɿɦʏǍʊʃʬʌʂʃȃʃʂʈǕǸɿʧrʃǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ  ˄

Á ʋɦʨɰʁʩɰɵʧɿǌǗʆʈȂɴʁʅǌʋʋ̒ʁǏȈʆʡǖȐ ȃʊɾ ɷʃɵʬʋʊʭʈɰǐʫɴɰʧɵǁǱʊȇʊʄʊʧȐǍʃʃʧɴǱʊ+
ǗɲʄʻǗɲɴʂʃȃʃʂʈǕǸɿʧ˄ 

Á ʄɚǵƼʄʒʁɦʆʨȂɴʁȒ ʉǿ ɺ̡ʋ ʂɦǙʨʡǖʄ̫́ȇʋɺ̒ʋʄ̒ʊʧȐǍʃ˄  
Ȃɰ̒ʁɴʃʩɴǱʊǗɲʄ̒ǗɲɴʂʃȃʃʂʈǕǸɿʧɵȗʄ̒ɦʃ̫ ȅʃɿǗʈɨʌʡǖʒǐɰʒʇʧʌɼǊʃ̔ȂɴʁʒʏǗ̒ɿɨʌʲɿ

ʱʊɠʄɵʶʊȅʉǱʊɾ̔ ȍʉɿr ʈǘʱʐɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃɺʁʄʬɴ&ʌ,ʐ,ʄ,ʏǍ,ɺ'ʜ ʊȅʉǱʊɾ̔ ȍʉɿr ʈǘ
ʱʐɿʫʄʹʷȇʋʻʄʊʧȐǍʃɦ ʆɹʱʋɹ&ʌ,ʐ,ʄ,ʏǍ' ʏǗȉʄ̒ɲɦǗȉɴɦʏǐʨʏʫʶ ʜɲʱǗȉɴȉʃǗȐʄʻ ɺʬɵʲɺʋ
ȉʃʲɵɴɦȵɰǐʫɴȉǗȀǲɴɦǗǱʈ̂  

 
ȉǗȀ̝ ˆǱʊȍʉɿr ʈǘʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃǗɿɨʌʒʃʫʌɿǌɦʋʨȋʋɲ̒ɦǗȉɴʃʧɴʏɰʈǕȈʆʊʄʏʟ̒ɰɷʃ
ʜȐ ȃʊɾ ʸɦʐʨʉǗɿɨʌȅʃʆʧʃʧɿǖʃʧɴȍʉɿr ʈǘɦǻʉǗɰʏʭɴʄʊʧȐǍʃʈʫʃʃʩɴǻɰ̒ɷʬʃȋɷʊǻǈʇʧȅʋ
ʏʱǗʈɵ˄Ǳʊȍʉɿr ʈǘʱʃ Ǘ̫ɿɨʌȅʃʒʃʫʌɿǌʅɴʲɺʊȂʶɴɵʶʱȇʷʏɰʈǕȈʆʲɺʋȉʃǗȐʄʻʃʧɴɰʁʆʫɴ
ɺʁɦɾʨʊǱʊ ʐɦʨʉ ɺ̡ʋʆʫʁȂʃ̒ȅʃȍʉɿr ʈǘʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃɦȵ ʑɦʨʉ˄ ʄ̡ʄʄʁrʃɰʧɵǁɺʁɦɾʨʊ
Ǳʊȍʉɿr ʈǘʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃ Ǘɿɨʌɰʁɾ ɿ̒ɦǻʉʒʃʫǗɰʩɿǖ ȀʈʏʶɦɾʨʊʄʏǗ̒ɰʏʭɴʄʊʧȐǍʃ˄
ǗʄɦʇʁʁʁʐɲʁɦǗȉɴʃʧɴʏɰʈǕȈʆ̡ɺʋȅʃɦʏǐʨɦʑʨɴǗʆʈȂɴʁʏɰʈǕȈʆ̡ɺʋȉʃǗȐ ʄ̒ʃʧɴɰʁʆʫɴ
ɺʁɦɾʨʊǱʊȂɴʁʟɰɷʃʃʧɴȐȃʊɾʸ̡ ɺʋɿǗʈɨʌʢǖȉʃǱʊȍʉɿr ʈǘʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃɦȄʷǗɿɨʌ
ɰʁɾ ɿ̒ɦǻʉʒʃʫǗɰʩɿǖȀʈʏʶɦɾʨʊʄʏǗ̒ɰʏʭɴʄʊʧȐǍʃ˄  
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ȉǗȀ˕ˆɵʁɦȇ ȋ̫ʋȇ̒ɰǖʏʫʁɦʂǙʨɲɦǗȉɴʌʧʃʧɦȊ ɲʃʧɴȋʋɲ̒ɦǗȉɴ̡ɺʋʊɺǈɦʏǐʨɦʑʨɴǗɿɨʌ̡ ɿȉʃǱʊ
ʌ,ʐ,ʄ,ʏǍ,ɺ ʜǱʊ ʌ,ʐ,ʄ,ʏǍɺʬɵȉʃ̡ɵɴɰǐʫɴȉǗȀ˔r ʃɵȗʄʻʱʃʷ˄ǗɰʏʭɴʄʊʧȐǍʃǗɿɨʌʆʧʃʧɿǖʃʧɴ
ʅǌʋʻɦȊ ʄʋʻɦʋʨǱʊʌ,ʐ,ʄ,ʏǍ,ɺ ʜǱʊ ʌ,ʐ,ʄ,ʏǍɦȳȈǐɰ̒ǵʊȉʃʏʈɿǍɰʧɵǁɰǐʫɴʊʉʸʱʆʋɺʬɵȅʃ
ɰʁɾ ɿ̒ɰǐʫɴɵȗʄ̒ʌʧʃʧɦȊɲrʃǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ  ˄
 
ȉǗȀ˖̂ ʂʃȃʃʂʈǕǸɿʧrʃǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸȉʃǸȓʁɦɺʨʂǘʨʁʩɰȓǱʏ ɱǖʋ ʇ̒ʬɲʆǔ-     
ȐɚʏǌǗʄʆˀʃǏɦʒɰʬʑʬʏʫʨ̡ʊ́ȁʈʆʋ ǗɦʄɴǱɿʗʏǕˀʃʀǕɱȚɵ̒ɿǑʬɴʀǕrǗʆɦɸ ʨʒʃʫʅʋ Ǘrʆɦɸ ʨʆʆʭɰ
ʏɿǙʳǗʆ ʈɵǂǸɿʧʃʧɴʂʃȃʃɷʋʅʋǗɿɨʌȅʃʒʇʧʊɰǜʒʇʧʌɼǊʃ̔ʃʧɴǗɲʄ̒ǗɲɴǱʊɦǗʄʨǗȅʏʻɦǻʉʏʈ
ʐɦɿʫʅʋ ʃʧɴǗʄɰʄɦǻʉʃʧʊʃǌʊȈʆ˄ ɿʁʄʃ̒ǱʊȇʊʂʃȃʃʂʈǕǸɿʧȉʃǸȓʁɦʗʁȘʃǸɿʧɷʁʊɰ
ʏɿǙrǗʆɿʁʄʃ̒ǱʊȇʊɦʁʏȈʆɿʁʄʃ̒ɦǗʄʨǗȅʏʻɦǗɵʨʃȊ ɴ́Ǘɿɨʌɰʁɾ ɿ̒ɦǻʉǗʆ̫ȋɷǗɰʩɿǖ˄ 
 
  ʇ.ʅ.ʆ.ʆ ĸƔƐɗǓśȧƞȧĞƶɄƶɂƐĸɋƁȫěŚȧ ƋĥƶȶƐƋȧƭěƨƩ ƋȡĳǓɋŲĳɗ 

 ɵȗʄ̒ʏǇʨʆʨǱʊɦʊɠʄɵʁʁʩɰɺʨʃɲʊʬʄʃʨʉɰʈǕʃʧɴʏɾʁ ɴ̒ǗɿɨʌȅʃʒʃʫʈˀɿʱǻʉʊɺǈʏȈǸɿʧɦȵ
ʀrǀʁʨːˑʲɱʗʏȈǷǐ ʶˏ˗˗ ʃ˒ʧɴȅʃǗʄǱʏʡǖɦǗʄʨɦǻʉǗʆ̫ȋɷǗɰʈɦʋɱ-ˎ ʃ˒ʏ˗˒˄ ɵȗʄʻ
ʱʃ ɲ̫ʪȉʃʱǳʋʱȬɷʭʉɷʁʊʫɹʡǖȉʃǱʊɦʊɠʄɵʁ̡ɰʋʈǟʁʨǗɰɧɴ ʃʧɴɿʁʄʃ̒ɷʃʄʁrʃǗʆ̫ȋǸǿ ɵǗɰ
ɰʈǓʫǸ ɺɦʨʈǑʨȃȄɰʧɵǁʒʇʧʌɼǊʃ̔ʏʫɱɺʫʈrʃǗʄɦʁʏɰǐʫɴȐǕʊɿʨ̂ 

Á ǳɦʊʆǗʄɦȊ ɷʃ̔Ȑ ȃʊɾ ʃyʧɴʄʫɲƾʋ ʏʧʁǏʧʄʫɲƾʋʅɴʄʁʄɤǃɰ̒ɵȗʄ̒ʅɴʃʧɴǗɿɩɿʆʧʃʧɿǖ
ǱʊȐ ɴʏɴ̒ʅɴ 

Á ȃȄǱʊʒʇʧʌɼǊʏʶɦȬʊɰʋʃʁʩɴʊȍɴʁʨǗɰɧɴ ʃʧɴɿʁʄʃ̒ɷʃʄʁ ǻɦʉ ʅ̡ǟɰɦȳ ʋɦʨʇʬʈʧȐ ɚʏǇ
ʃʧɴʋɰƽɾ ʆyʧɦʏʏ ʃrɿʁʄʃ̒ʃʨʈʭʉ  ̌

Á ȃȄ ʋɦʨɿʁrʋʏʈǑɿǇʧʂʈǕǸɿʧʏʈǑɿǇʧʌʄǑʂʈ̓ ʃʧɴȃȄǱʊʒʇʧʌɼǊʃ̔ʌʧʏʉˀ ʏɦɺǈɰʧɵǁʌʧʏʉˀ
ʁɦʏɵʊɾ ʃ̔ʧɴʊɰȚɲʫɾ ȈʆʄʊʧȐǍʃ˄  

 
  ʇ.ʅ.ʆ.ʇ ĸƔƐɗǓśȧƞȧǦǓǗƨȡěƶŲɝ 

 ɵȗʄ̒ʒʏȚʈʧɰʊɾ Ǘ̔ɿɨʌȅʃʊɺǈʏȈ ʃrǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸʒʃʫʈˀɿɦȵ ʀrǀʁʨː̠ ʲɱʂǐʬǷǐ ʶ
ːˎˎ ȄˏʏʈˀʉǗʄɷʫʁʊɺǈʏȈ ʋɦʨɰʁʨˑʃʨɿʧǱʋʁʨ˒ ʐɦʨʉǗʆʩʁǏʏȈɰʿȅʃʒʃʫʈˀɿʉʋǗ̒ʏʄȀʈ
ʁǗʈɴ̒ʃʧɴɲɿʧrʃɵȗʄ̒ɦʃ̫ȂɴʁǗʏɧɴǱʋʆʨrʀǀʁʨˏ˒ ʲɱʈɰȋǷǐ ʶːˎˏ ˎʃʧɴȅʃǗʄǱʏʡǖǗɦʄʨǗȅʏʻ
ʅǘʬʌǱʊɦǻʉǗʆ̫ȋɷǗɰʩɿǖɦʋɱʃʏ-ʊɰʈ-ˎːˏˎ-ˎˎ ˑɵʫ̫rʀǀʁʨː˔ʲɱɰʫʈǔʸ Ƿǐ ʶːˎˏˎ˄ ȉǗȀ
ʲɺʋȇɰʻʆˀʃǏʏʶǲʃʻˇʈʭʉɵʶʃʭʃʊʭʈȉʃˆ 
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ȉǗȀˏ ˆɵȗʄ̒ɦʃ̫ ȉʃɦǳʋ Ȭɦɰʁɾ ɿ̒ʆʨʒʏȚʈʧɰʊɾ ɰ̔ǐʫɴǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ ǻɦʉɰʁɾ ɿ̒
ʆʨɦǳʋǱʊɾ ʉ̔ʃǌǱʊʃʨɿʧʌʧʂʨrʃʒʏȚʈʧɰʊɾʽʏɾʁ ɴʡǖȅʃʏʈʊʈǖʃʧɴʉʫɿǌʧʂʈ̓ʏǗȉʄʻɲʱǗȉɴ
ȐǍʄȄ ȐǌʊʃʧɴɲɦǗȉɴʆǗɴʨɰɦʐǻǈʊɵȄʏʈǓˀʃǏʊʬʄʌʃǌȐ ȃʊɾ ʸ̡ ɺʋʄɦǗʈʨʢǖʅʋǗʄɦȊ ɷʃ̔Ǹɿʧ
ʃʧɴǱʊʒʇʧʌɼǊʊʄʏǗ̒ʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ  ˄
 
ȉǗȀˑˆɵȗʄ̒ɦʃ̫ ȉʃʌʧȐ ʋȈʆʒʃʫʌɿǌɵʁɦȇ Ǳ̫ʊɦʂǙʨʒʏȚʈʧɰʊɾʽ̡ɺʋȇɰ̒ʆˀʃǏɦȳʃʩɴɲɦǗȉɴ
ʱʐǻǈ ʊɵȄʏʈǓˀʃǏʊʬʄʌʃǌȐȃʊɾʸɰǐʫɴǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ˄ ɵȗʄ̒ɦʃ̫ ʈʧʃǗɲʄɺɾǌʄ̒ɦʋʨɰʧɵǁ-
ǗʆʈɦǗʆɠɴʜʒʃʫʏȚʊɾ ʏyǌʨʆʨǱʊǳȇʁʊʌʧʃʧɦȊ ɲʊȍɴȋɷʊǻǈʇʧȅʋʃʧɴǗʄɦʁʏ ɺrɲʬ̡ ɺʋȉʃ̡ɵɴ
ʆʨʒʏȚʈʧɰʊɾʽɦʁ˄ ɰǐʫɴɰʊɾʨ̡ɺʋʆʫʁȉʃɰʧɵǁǗʆʈɦǗʆɠɴɦʃ̫ ʜɰǐʫɴɰʊɾʨ̡ɺʋɰʧɵǁǗʆʈɦǗʆɠɴʜʒʃʫ-
ʏȚʊɾ ʆyʫʁȉʃ̡ɵɴʆʨʒʏȚʈʧɰʊɾ ɲ̔ʪǗɿɨʌɦȵ ǗɦǱʈȓʃʫȈʆrʃɵȗʄ̒ɦʃ̫  ˄
 
ȉǗȀ˓ ˆɲʱǗȉɴʱʐǻǈ ʊɵȄʏʈǓˀʃǏʊʬʄʌʃǌȐȃʊɾʸȉʃǸȓʁɦˆ 

Á ǱʊȐɴʏɴ̒ʜʆǗɴʨɰʅǘʬʌʒʉʏǕˀʉȊ ʃǌʅǘʬʌʀǐʋ Ȑ̒ǓʃȓǱʏȊ ʃǻǈʃɰʁʆɴ̡̒ʅʱǻʉʊʭʈ
ȂɴʁʊɵȄʏʈǓˀʃǏʃʧɴʗʄɰʊɾ˄̔ 

Á ǱʊȐɴʏɴ̒ʜʆǗɴʨɰȐǍʃʨʉȁ̔ʈʆʋʊɵȄʏʈǓˀʃǏʗʄɰʊɾ ʃ̔ʧɴ̡ɱǜʏǗȉʄ̒Ǳʊʄɣǃʬʃʃʧɴ
ɵ̡ɰǶʉȁʈʆʋʒɲƾʧʏʃʨ˄ 

Á ǱʊȐɴʏɴ̒ ʜʆǗɴʨɰʒǳʊʃʧɴʗʄɰʊɾ ʏ̔Ǘȉʄ̒rǗʄʏɾʨʉ ʁ̔ʬʊɲʈȄɲʈʃ̔ ʃʧɴǗʄʆˀʃǏ
ʆˀɿʼȉʃʌʧʁȘ˄  

Á ǱʊȐɴʏɴ̒ʜʆǗɴʨɰʅǘʬʌȃǘǗɰɧɴɵʁɾ ɿȊ ʃʉʃǌʁʨʅȚʊʏʭʃɵȗʊʃʧɴʁʨȌʃȐȃʊɾ ʸ˄ 
Á ǱʊȐɴʏɴ̒ ʜ ʆǗɴʨɰǗʄʆˀʃǏȃȋȐ ɚʏǌǗʄʆˀʃǏʅƾɿ̒ʅƾɴ̒ʁʩɰȐǟɿ ǗʄʆˀʃǏʋʬʁʩɰɰɱǙɰ̒ ʃʧɴ
ɰ̡ʃǘɴʄʁɦʊʨɦʏȍȐ ȃʊɾ ʸɦʅǜɴ̌ ʁɦɠɿ˄  

Á ǱʊȐɴʏɴ̒ ʜ ʆǗɴʨɰʒǳʊ ʏǗȉʄʻʒʄ̒ʊʁʄɾǌʫ̫ʄǿǌʋʌʧʁȘȐ ɚʏǌʌʄǑʂʈ̡̓ʀʊɰȚ
ʏʫɱȈʆʏʃǌʧʏʫɱʏɴƾʈʃʧɴɰʨȒ ǻǈʃʏǗȉʄʻʏʶʲɺɴɷʬʃǸȐȃʊɾʸ ˄

Á ǱʊȐɴʏɴ̒ʜʆǗɴʨɰɰ̡ʃǘɴɵʁȋɹ ʃ̒ʧɴɰ̡ʃǘɴǗʄǗʆʩɿǌʧɰʈǕʏɾʁ ɴ̒ʗʄɰʊɾ ʏ̔ǗȉʄʻǱʊ
ǱʊȇʊʂʈǕǸɿʧʃʧɴʄʊʧȐǍʃ˄  

Á ǱʊȐɴʏɴ̒ʜʆǗɴʨɰʒǳʊʃʧɴʗʄɰʊɾ ʏ̔ǗȉʄʻǗȐ ʌǗǸʌʃʧɴʏǗȉʄ̒ǱʊɦʂǙʨȓɷʨʌɰʈǕ̡ʊ́
ʃʧɴʂʃȃʃʂʈǕǸɿʧɦʅǜɴʱʁɠɿ ˄

Á ǱʊȐɴʏɴ̒ʜʆǗɴʨɰʄǿǌɹʗʏǕˀʃʄǿǌɹʄʁʆɴ̒ɦǗʄɴʕʃǏʃy ȋɦɴɵǗɰɵʶȋɹʻʱǗʄɴ 
ȋɦɴɵǗɰʄʬʈɦǗʄɴʃʧɴʄǿǌ ɹɺʳʁʱʁɠɿ ˄
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Á ǱʊȐɴʏɴ̒ʜʆǗɴʨɰʒǳʊȀɴʁʁʨʋʶɦȵ ɺ̡ʋʄǿǌʋʈɰʆʨǱʊʄʁȆǘɹȊ ɴ́ʂǀʃ̒ʂǀʊʆʨ   
ʂʈǕǸɿʧȉʃʊɣǃʭʉɺʨʁʩɰɷʁʃʃ̒ʒɲƾʨʇˀʉ ʃʧɴɦǗǳ ȅ̫ɰ̒ɺʨǸ ɺɦʨʈʃʧɴǱʊɦʊɠʄɵʁʏǗȉʄʻǱʊ
Ȁɴʁʁʨʋʶɦȵ ʑɦʨɴʌʧɹ  ˄

Á ǱʊȐɴʏɴ̒ʜʆǗɴʨɰʒǳʊʏǗȉʄʻǱʊǱʊȇʊʃʧɴǱʊǳȇʁʊǗʄǸɷʃ˄  
Á ǱʊȐɴʏɴ̒ʜʆǗɴʨɰʁʨɰ̡ʃǘɴɶǘɴǱɿ̒Ǘʆʁ̡ɺʃ˄  
Á ǱʊȐɴʏɴ̒ʜʆǗɴʨɰʜǱʊɦʊɠʄɵʁʏɾʁ ɴ̒Ƕȅʁɵ̒ɺʋɰ̒ʧɵǁǱʊȇʊǸɿʧʜǱʊǵʊʏʃǌʧʏʫɱ 
Á ǱʊʄɦɴƼʨɿɦʑʨɴʀǕʨʃʬʌɿʁʄʃ̒ǱʊȇʊʂʃȃʃʂʈǕǸɿʧrǗʆɦɸ ʨɦʄɿʧɰʇˀɾǉʌʄǑʂʈʼʄʬȋɾ ʌʧʁȘʜ
ǱʊȇʊʄʊʧȐǍʃ˄  

Á ǱʊʒʃʫʌɿǌȀʈɿǗʈɨʌǱʊʊʄʏǸ̒ɿʧȀʈǱʊɰʁɾ ɿ̒ʊʄʏȋ̒ɷʊǻǈʇʧȅʋ  ˄
 
ȉǗȀˏ ː̂ ɲɾ ɰyȉǕʂʧǱʊʒʏȚʈʧɰʊɾ ʈ̔ʭʉǗɿɨʌȅʃʄɦɴƼʨɿɦʑʨɴʃʧɴɺʩɰȄʶɦǻʉɿʁǿɴ Ǘɰʏʭɴ
ʏɦɺǈɰʧɵǁʃʧɴʐʧʊɣǆʌɿǍʫʃʧɴȉʃɿʶǿɴǗɰʏʭɴȐǍʄˀʃȇɰʻʆˀʃǏɵʬʋʊʭʈ Ǳ˄ʊɦʊɠʄɵʁʃʧɴǗʄǗʆʩɿǌʱȳʳʃ  
ɲɾ ɰyȉǕʂʧǱʊʒʏȚʈʧɰʊɾ̔ ǗɿɨʌɰʶɾɿʻʱǻʉʒʃʫǗɰʩɿǖ˄ 
 
ȉǗȀˏ ˑ̂ ʒʃʫɲɾ ɰyȉǕʂʧǱʊʒʏȚʈʧɰʊɾ Ǹ̔ ʏɦȄʂʧǱʊrʃɲɾ ɰyȉǕʂʧǱʊʒʏȚʈʧɰʊɾ̔ Ǘɿɨʌ
ʄɦɴƼʨɿɦʑʨɴ ʃʧɴɺʩɰȄʶɦǻʉʒʇʧȅʋ ʃrɲɾ ʒyʇʧȅʋȋɷȃʃʨɦɱɿǌʃʧɴȉʃɿʁǿ ɴʈʃǎʨʊɷʁȄɹ
ȓǸǅ ʂʊȇɰʻʆˀʃǏɵʬʋʊʭʈ˄Ǳʊʱʊɠʄɵʶ ʃʧɴǱʊǗʄǗʆʩɿǌɦȳʊʄʏʒ̒ʃʫɲɾ ɰyȉǕʂʧǱʊʒʏȚʈʧɰʊɾ̔ Ǘɿɨʌ
ɰʁɾ ɿ̒ɦǻʉʒʃʫǗɰʩɿǖɺʬɵȉʃ̡ɵɴɰǐʫɴȉǗȀˏː ʳʃɵȗʄʻʱʃʷ˄ 
 
ȉǗȀˏ˒̂ ɲɾ ɰyȉǕʂʧǱʊɦǻ Ǘ̫Ȑ ʉʄɾǌʩɴɿȍ́ǗɿɨʌȅʃʄɦɴƼʨɿɦʑʨɴʃʧɴɺʩɰȄʶɦǻʉɿʶǿɴ
Ǘɰʏʭɴɦʊɠʄɵʁ̡ɺʃɺʨʃɲʊʬʄʃʨʉɰʈǕʃʧɴʏɾʁ ɴ̒ʃʧɴȉʃɿʶǿɴǗɰʏʭɴ ȐǍʄˀʃȇɰʻʆˀʃǏɵʬʋʊʭʈ˄ Ǳʊ
ʱʊɠʄɵʶʃʧɴǱʊǗʄǗʆʩɿǌɦȳʊʄʏʻɲɾɰyȉǕʂʧǱʊɦǻ Ǘ̫Ȑ ʉʄɾǌʩɴɿȍ́ Ǘɿɨʌɰʁɾ ɿ̒ɦǻʉʒʃʫǗɰʩɿǖ
ʱǻʉʲʑɰ˄ 
 
ȉǗȀˏ ˗̂ ǱʊɺɰʐʬɿɰʈǕʏʧʁǏʧɦʋʨʒɵʋʃʌɿǍʫʃʧɴʏʧʁǏʧǗʄɿǖɰǜɦʋʨʒɵʋʃʌɿǍʫȓɵɦʂǙʨɦȳȅʃʋʫʷ-
ǗȀ ɿ̡ɲɾ ɰyȉǕʂʧǱʊʒʏȚʈʧɰʊɾ ȅ̔ʃʅǌʋʏ̒ɾʁ ɴʢǖȉǁʏʒ̒ɵʋʃʌɿǍʫ ʃʧɴ/ʜȉǁʏʏ̒ʧʁǏʧǸʈʫʃ
ǻɦʉʏʈʊʈǖʃʧɴʉʫɿǌʧʂʈ̓ȀʈɦǳʋǱʊɾ ʃ̔ʧɴʃʨɿʧʌʧʂʨrʃǱʊʁʬȂɿ̒ʏɾʁ ɴɺʬɵȉʃ̡ɵɴɰǐʫɴ ʅ̡ǐɰʁʨ
ˑɷʁʆʬɰ˒ ʳʃɵȗʄʻʱʃʷ˄ ǱʊɺɰʐʬɿʱȵʲɿȓɵǗʄǗʆʩɿǌɦȳȅʃ Ȃɦ ʄ̫ʨʁʁȄʏʻɦȵ ɿ̡ʈʧʃȂʃ̒ȅʃɦǻʷ
ǗȐ ʉʊʭɵȋʋʻɦʐʨʉɰǌʨ˄ ȉǁʏʒ̒ɵʋʃʌɿǍʫʃʧɴ/ʜ ȉǁʏʏ̒ʧʁǏʧ̡ɺʋȅʃʁʁʭʋǗȅɰʻʏʶɾɴȀʈǱʊ
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ɰʁɾ ɿ̒ʊʄʏɲ̒ɾ ɰyȉǕʂʧǱʊʒʏȚʈʧɰʊɾʽ ȵɦ ɿ̡ȉʃʏʧʁǏʧʄʃǌǱʊʄǌʩɴʊʄʏɱ̒ǘʭʃɦȳȀʈʃʨɿʧʌʧʂʨrʃǱʊ
ɷʁȂʏ ʃ̒ʧɴǱʊɦǻ Ǘ̫Ȑ ʉʁʁȄʏɺ̒ʬɵȅʃɰʁɾ ɿ̒ɰǐʫɴȉǗȀˑ˒ɷʁʆʬɰʁʨ̝ʳʃɵȗʄʻʱʃʷ˄ 
 
ȉǗȀː ː̂ Ǘȅɰ̒ʏɾʁ ɴ̡ɺʋǗɿɨʌʅǌʋʡ̒ǖɦȳȉǁʏʒ̒ɵʋʃʌɿǍʫʃʧɴʜȉǁʏʏ̒ʧʁǏʧǗɿɨʌɲʧɿȀʈʳʀǘʁʨʅȚʊ
ʜrʀǘɷʁʃʭʏ ȵɦǱʋʄʊʧɦɵǂʁrʃǱʊɦɵɹ ʏɦɵɰǌʨǗʄǱʏʏǌʨʆʨɲɦǗȉɴʒʏȚʈʧɰʊɾʽ˄ ʀrǘʁʨʅȚʊ ʜr ʀǘ
ɷʁʃʭʏǗɿɨʌɰʁɾ ɿ̒ɦǻʉɲɾ ɰyʈǕǱʊ ʜȈǐɰ̒ǵʊʟɰȋɷǖʈʭʉ Ȁʈʊʉ ǱyʊɦǗɷʨʏ ʊɦʨʏʊʄʏʻɲɾ -y      
ɰȉǕʂʧǱʊʒʏȚʈʧɰʊɾʽ˄ 
 
 ʇ.ʅ.ʆ.ʈ ĸƔƐɗƣȶƨȡƓƻ 

ɵȗʄʻʱʃʷ ǗɿɨʌȅʃʊɺǈʏȈ ʃrǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ ʒʃʫʈˀɿɦȵ ʀrǀʁʨːˎʲɱɰɰƼǻ Ƿǐ ʶːˎˎˏ
ȄʏʈˀʉǗʄɷʫʁʊɺǈʏȈ ʋɦʨɰʁʨ̝ ʃʨɿʧǱʋʁʨː ʐɦʨʉǗʆʩʁǏʏȈɰʿȅʃʒʃʫʈˀɿʉʋǗ̒ʏʄȀʈʁǗʈɴ̒
ʃʧɴɲɿʧrʃɵȗʄ̒ɦʃ̫ȂɴʁǗʏɧɴǱʋʆʨrʀǀʁʨˏˑ ɱ̡ʏʨȑ Ƿǐʁː ˎˎ ʃˏʧɴǗʄǱʏʢǖɦǗʄʨɦǻʉǗʆ̫ȋɷ
Ǘɰʈ ʃʏ-ʊɰʈ-ˎ˖ˎˏ-ˏ˒ɵʫ̫rʀǀʁʨˑ ˎ ɱ̡ʏʨȑ Ƿǐʁː ˎˎˏ˄ 

 
ȉǗȀˏ ˆɵȗʄʻʱʃʷ ȉʃɦǳʋ Ȭɦɰʁɾ ɿ̒ʒʁʆʨʊʄʄɰʈǕʏʧʁʧǏɦʋʨʒɵʋʃʌɿǍʫȂɴʁȒ ʉ ȵɦɰǐʫɴǗʆ̫ȋǸ- 
ǿ ɵǗɰɰʈǓʫǸ ɰǐʫɴɦǳʋʄʁɾ ɴȃȄǱʊȇʊʏʧʁʧǏrʃɰʈǕʏʧʁǏʧ  ʃʧɴʏʧʁʧǏɦʅǜɴ̌ ʁɦɠɿɦʋʨʒɵʋʃʌɿǍʫ 
ǗʏʄȀʈʄʁʄǑɣǆɿǇʧrʃʊɺǈʂʈǕʃʫɣǆǷǐʁˏ ˗˗  ˑ ʃrǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ  ˄ 
  
ȉǗȀˑ ˆɷʃǗɲʄ̒ʊʬʄǗɿɨʌɦǳʊʆǗʁʆǖʏʈǑɿǌʧʊʄʏʊ̒ɺǈʃʧɴɰʈǕʏʧʁǏʧʟɰɷʃǗʏʄɵȗʄ̒ɦʋʨʒɵʋʃʌɿǍʫ˄
ǱʊǗɲʄ̒Ǘɲɴ̡ʅǐɰʊɺǈȅʋʏʫʊʧɦȊ ɺʨɦʋʨʒɵʋʃʌɿǍʫ̡ɺʋǸǗʁʆǖʏʈǑɿǌʧʊʄʏʊ̒ɺǈ ʃʧɴǱʊɦɵɹʄˀɾ ǋɰʈǕ-
ʏʧʁǏʧɦʋʨʒɵʋʃʌɿǍʫʁʬȂɴʁǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ ǸʏʈɿǍɰʧɵǁʊʄʏǗ̒ɰʏʭɴɦʊɠʄɵʁ̡ɺʃɺʨʃɲʊʊʬʄʃʨ
ʉɰʈǕʃʧɴʏɾʁ ɴ̒˄ ʄʁʄɤǃʃʧɴʃʧɿʧʌʧʂʨrʃǱʊǗɲʄ̒ǗɲɴʒɵʋʃʌɿǍʫ̡ɺʋǸǗʁʆǖʏʈǑɿǌʧʊɺǈʃʩɴǗɿɨʌ
ɰʁɾ ɿ̒ɦǻʉʒʃʫǗɰʩɿǖ˄ 
 
ȉǗȀ˓ ˆǳǕʃʄʫɲƾʋǿ ʈʭʉǗɿɨʌȅʃɦɲɺɰʐʬɿɰʈǕʏʧʁǏʧʊʄʏɱ̒ǘʭʃȅʃɦʁǗʄʏʧʃɦʄʨǱʊɺɰʐʬɿɦʃ̫
ʈʧʃ̡ʈʃɦɺʨʈǑʨǗʄɦȊ ɷʃ̔Ȑ ȃʊɾ ʸ˄ ǱʊɺɰʐʬɿǗɿɨʌɦʂǙʨɦȳȀʈʁǗʈɴ̒ʃʧɴʃʧɿʧʌʧʂʨʄɣǆɿǌʧɦǻʉɵȗʄ̒
ʃʧɴʄʁʄɤǃʄȄǎʄ̒ʆʨȅʃʅǌʋʏ̒ɾʁ ɴǸʈʫʃɦǻʉʏʈʊʈǖʃʧɴʉʫɿǌʧʂʈ̓˄  
 
ȉǗȀ̞ ˆʊʄʄɰʈǕʏʧʁǏʧɦʋʨʒɵʋʃʌɿǍʫʈʫʃǷǐʁˏ ˗˕ ɲ̠ʪʈʧʃǗɿɨʌȅʃʁʁʭʋȐƾʋʻɦʑʨʉ  ˄
 
ȉǗȀˏ ˖̂ ǗɿɨʌʁʫɰǸ ȉɦɳ ʃyʧɴǳǕʃȓʃʫȈʆ ʐɦʨʉʈʧʃȓɵǗɿɨʌȅʃɦʂǙʨʃʧʉɿɰʈǕ ʱȂʷȀʈʊʬʄȈʆ
ǿɰʿʱǻʉʃʬʌˆ 
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Á ȋʋʻǱʊɵʬʋǱʃʻǱʄʻǗʁʆǖʏʈǑɿǌʧȐȃʊɾ ʊyʄʏʊ̒ɺǈʃʧɴʊʄʏʃ̒ʨɿʧʄʫɲƾʋȐ ȃʊɾ ʸʃʧɴ
ȋʋʻǱʊʄʶʲʄǘɴǱʊǱʃʻǱʄ̒ǗʁʆǖʏʈǑɿǌʧʟɰɷʃʊʄʏʊ̒ɺǈɦȳǸʏʧʁǏʧɰʈǕʏʧʁǏɦ ȂǱ̫ʊǱʃʻǱʄʻ
ʃʧɴǱʊʄʁ̡ʄǘɴɦʃ̫ ɰɦʨɿȉʃɦȵ ʆɦʋǿ ɰʿɦǻʉ ɺ̡ʋʈʧʃǗʏʄȀʈʋʧɱʧɿʄʁǻǈʃɲɿʧʉʫɿǌ
ʃʧɴʃʨɿʧʌʧʂʨ̡ɺʋȅʃɰʁɾ ɿʻɰʃǘɴʈɰ˄ 

Á ȋʋǱ̒ʊʄʁ̡ʄǘɴɦȳǸʏʧʁǏʧɰʈǕʏʧʁǏrʃɺʨʏʈǑȂʃ ʱȂʷǸǱʊʄʶʲʄǘɴȄɦʷɦɰʨɿɦʑʨɴʈʫʃɦʆʋ
ʲɺʋɵȗʄʻʱʃʷɵʬʋǸʂʊȉʃɰʿɦǻʉ ʋɦʨɰ̡ʋɴ̡ɿɺʨʏʈǑȂʃǿ ɺ̡ʋ ɶɦǘʨʉɿʄɦȳʃʩɴ
ʅʋǗʄʱȊɷʃʽʏɴƾʈ˄ 

Á ȋʋʏ̒ʈǑȂʃʈʧʃǗʏʄʃʩɴʄɣǆɿǌʧȂɴʁȒ ʉ ʃrɷʁʆʬɰʁʨ˓˄  
Á ȋʋʻǱʊɵʬʋǱʃʻǱʄ̒ǗʁʆǖʏʈǑɿǌʧʟɰɷʃʊʄʏʻʊɺǈʱȂʷǸȀʈʊʬʄȈʆǿɰʿʱǻʉʲɺʋȅʃ
ɰɦʨɿɦʑʨɴɦǗǱʉɵȗʄ̒ɦʃ̫ɵʬʋǸʂʊȉʃ˄ 

 
ȉǗȀˏ˗̂ ʄʫɲƾʋȂʶɴȒʉʲɺʋȉʃʄˀɾǋ ʜȉʃȐǍʃȈʆǸɰʻʏ̡ǌɴɻʧɿɦȵ ǗɦǱʈʕʁǏʧʆʋʳʃ
ȉǗȀˏ ˖ʳʃɵȗʄʻʱʃʷʈʧʃȓɵȂʈȂʊʏɾʁ ɴʁʬȂɿʻ ʜʱȐʐʺʫʉʏʶȋʄʻǱʊʲʀȂʶ ʜǱʊʱʊɠʄɵʶʲɺʋ
ȅʃɦʂǙʨɦȵ ʋɦʨʒɵʃʌɿǍʫ̡ɺʋȅʃǱʃ̒Ǳʄʻʱǻʉɱʫʏɵȗʄʻȅʃʑɦʨʉ˄ ʋʁǏɰʈǕǿ ʈʭʉ ǻɦʉɱʫʏ
ɵȗʄ̒ʃʧɴɦǻʉ ɵɦɿȄ ʜɦǻʉ ȅɦɰǗȅʏʻɦʋʨǗʁʆǖʏʈǑɿǌʧȐ ȃʊɾ ʊyʄʏʊ̒ɺǈʜʊʄʏʃ̒ʨɿʧʄʫɲƾʋȐ -
ȃʊɾ ǗyɿɨʌʅǌȄǎ ʱȂʏɺʬɵȉʃ̡ɵɴɰǐʫɴȉǗȀː˓˗r ʃɵȗʄʻʱʃʷ˄ǱʊǱʃʻǱʄʻǗʁʆǖʏʈǑɿǌʧȐ ȃʊ-
ɾʸʲɺʋʄǿǌ ʋʢǖɱʬɵǲɿʜʢǖʉʪɿȊ ʌ́ɺʋǱ̒ʊǵʊ̡ɺʋǸǗʄɦȊ ɷʃ̔ʁʬɦȳ ʆʧɦʏʏǱʊǱʃʻǱʄʻ
ɺʨɵʁɾʨʅǘʬʌɰʁʊʧɿɦȂʏʃʩɴǗɿɨʌɰʶɾɿʻǸʱʁǙ˄ɰǐʫɴǗɲʄ̒ɰʊɾʨ̡ɺʋɷʃɦʋǕʨʏʈʧʃʄɣǄʄ̒ǱʊǱʃʻǱʄʻʊʄʏʻ
ɱǘʭʃɰǐʫɴʊʉʸɦʆʋ ɺ̡ʋȅʃɰʶɾɿʻʱǻʉȓǸǅ ʂʊȉʃʏʈɿǍɰʧɵǁȓǸǅʂʊȓɵɺʁɦɾʨʊǱʊʄɦɾǌɹɷʃ
ʋɦǕʨʏ ɵɦɹȅʃ˄  

 
ȉǗȀˑ ˎ̂ ʄʫɲƾʋȂʶɴȒ ʉ ɺ̡ʋȅʃȓǗʏʉˀʅʋ ʃrɦȈɲy ǻɦʉʏʃǌʧʌʧʂʨʃʧɴʈʧʃȉʃǱʊɷʁȂʏʻ
Ƕʄ̒ʆʨ˓ &Ǘȅ'ʁǷǐʁȊ ɴ́ɿʧɵɲʧɿʈɰɺʋǱ̒ʋʄʊʧɦɵǂʁrʃǱʊǗʄǱʏʡǖɦǗʄʨɵȗʄ̒ɦʃ̫ ʋɦʨʒɵʋʃʌɿǍʫ
ɺ̡ʋȉʃʋɰƽɾ ǗyɿʩʈǗɿɨʌȀʈɵȗʄ̒ɰǐʫɴǱʊǱʃ̒Ǳʄ̒ǸʟɰɷʃȉʃʏʧʁǏʧɦʏǐʨʏʫʁʄˀɾ ǋɰʈǕʏʧʁǏʧȐǍʆʊ˄
ɰǐʫɴɰʊɾʨȉʃǱʊɷʁȂʏʻɺʋʻǱʊʅǌʋʄ̒ˀɾ ǋɰʈǕʏʧʁǏʧȐǍʆʊɦʃ̫ ʒǐɰɿȍ́ǗɿɨʌʉɰʇʏǌʫȀɴʈɰʄɤǃɰ̒ȁ
ɱǘʭʃʟɴȆǎʋȅ̒ʃʄʁɦʆɹʋɰƽɱɾǉrʃɦȈɲy ǻɦʉʏʃǌʧʌʧʂʨʃʧɴʈʧʃȉʃǱʊɷʁȂʏǶ̒ʄ̒ʆʨ˓ &Ǘȅʶ' Ƿǐ ʶ
ȵɦ ʋɦʨʒɵʋʃʌɿǍʫ̡ɺʋȉʃɷʁȂʏ ʜ̒ʉɰʇʏǌʫȀɴ̡ɺʋȁɱǘʭʃȅʃʁʧɹʒɵʋʃʌɿǍʫɦȄ ʆ̫ʨɦȈɲʨɦɺʨʈʜ
ʆʨʏʧʁǏʧʌʃǌǗʏʄɵȗʄ̒ʜʒǐɰʁʁʭʋ ʅɦǎʊɰʈǕʏʧʁǏʧʜʆʨʏʃǌɿʧɷʃʊʄʏɱ̒ǘʭʃ˄  
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 ʇ.ʅ.ʆ.ʉ ĸƔƐɗǓŸȧƞȧĞƶƷĥƐɗƷĥĳƆƋƉƋƁȫě 
 ɵȗʄ̒ɦʃ̫ ǗɿɨʌʊɺǈʏȈ ʃrǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ ʒʃʫʈˀɿɦȵ ʀrǀʁʨːː ʲɱʗʏȈǷǐ ʶːˎˎ̞ Ȅ
ʏʈˀʉǗʄɷʫʁʊɺǈʏȈ ʋɦʨɰʁʨ̝ʃʨɿʧǱʋʁʨˑ ʐɦʨʉǗʆʩʁǏʏȈɰʿȅʃʒʃʫʈˀɿʉʋǗ̒ʏʄȀʈʁǗʈɴ̒ʃʧɴ
ɲɿʧrʃɵȗʄ̒ɦʃ̫ȂɴʁǗʏɧɴǱʋʆʨrʀǀʁʨˏˏ ʲɱʈʧʀʫȄ Ƿǐ ʶːˎˎ̞ ʃʧɴȅʃɵʬʋǸʂʊȉʃɦȵ ʀrǀʁʨː˗
ɱ̡ʈʧʀʫȄ Ƿǐʁː ˎˎ˕˄ȉǗȀȇɰʻʆˀʃǏʏʶǲʃʻˇʈʭʉɵʶʃʭʃʊʭʈȉʃ ̂

 
ȉǗȀ˒ ˆʁʩɰʃʧɴʂʃȃʃʁʩɰǗɿɨʌȅʃǗɲʄʻǗɲɴʃʧɴʒʇʧʌɼǊɦǻʉ ʅ̡ǟɰɦʋʨʌʧʂʨȐ ɚʏǌǗɲʄ̒Ǘɲɴʂʃȃʃ
ʁʩɰɵǗʈɧ̫˄ ʌʧʂʨȐ ɚʏǌɦʃ̫ ʃʩɴʆʧǶʊǿ ȳɦ ʋɦʨ̂ 

Á Ǘɲʄ̒ʁʧɺǈȈʆȂɴʁʒʏʻrʃʂʃȃʃʁʩɰ 
Á ʁʶȄɰʻʁʶʃɴʊȍɴʂʃȃʃʁʩɰʃʧɴʁʧɺǈȈʆɺʿrʁɦʁɠɿrʃʄʊʧȐǍʃʂʈǕǸɿʧ 
Á ɿǗʈɨʌǱʊɦǗʄʨǗȅʏʁ̒ʩɰʏǗȉʄ̒ʈʃʫʏǜʄʊʧȐǍʃʃʧɴʌʧʏʉˀ ʅɦǜɴɦʁɠɿ ɺɦʨʈǑʨʢǖȉʃʃʧʊʃǌȈʆ
ʃʧɴǗʄʏʧʁǏȈʆ˄  

 ǱʊʒʃʫʌɿǌʌʧʂʨȐɚʏǌɦʃ̫ ǗɿɨʌȅʃɦʂǙʨɰǐʫɴɦʆʋ ɿ̡ʈʭʉ ʃʧɴɰǐʫɴǗɰʄɱˀɾǉʏʐǗʄɿǌʧʄɿǌʧǱʊʊȍɴ
ȐǍʄˀʃȇɰʻʆˀʃǏ˄ 
 
ȉǗȀ˓ Ǘ̂ɰʏʭɴʂʃȃʃʁʩɰʃʧɴʗɿʫʃʧʉʈȉʃȈʊɰʧɵǁǗɲʄ̒ǗɲɴɺʩɰȄ ʃʁʧɴǗɿɩɿʆʧʃʧɿǖɰǐʫɴǱʊʒʃʫʌɿǌ
ɵȗʄ̒ɦʃ̫ ʃʧɴǗɿɨʌʆʧɦǗǳʷɦȊ ʄʋǸ̒ʈʭʉǗɰʏʭɴȇɰ̒ʆˀʃǏȄȄ˄ɰǐʫɴɰʊɾʨǶȅʁɵ̒ȋɷʊǻǈʇʧȅʋȓɵ
ʃʩɴʄɦɴƼʨɿɲɾ ɰyʈǕǱʊɵʁʊʫ̫ɦɺʨʈǑʨɦǻ Ǘ̫Ȑ ʉ ʃʧɴʏʊʁʄʏʊʁʭʋǱʊǵʊʊȍɴʄǿǌǗɰʏʭɴȇɰ̒ʆˀʃǏ˄ 
 
ȉǗȀ̞ ˆǱʊʏʐǱʊʃʧɴɵʬʋʊʭʈʊʄʏȐ̒Ǎʄˀʃȇɰ̒ʆˀʃǏ̡ ʅǐɰʟɰɷʃ ʒǐɰʁʁʭʋʅʋǗɲʄʻǗʄʱʇʁʒɴƾ-
ǱʊɦǗȢʊǻǈʇʧȅʋ ʃʧɴʒɴƾǱʊʒʃǌʊǸɿʧʃʩɴǗɿɨʌȅʃɷʁʊʫɹ ǻɦʉȋɷʊǻǈʇʧȅʋɰǐʫɴʏɰʈǕȈʆȂɰ̒ʁɴ
ȳɦʃʩɴǱʊǗɲʄ̒ǗɲɴǱʊʌʧʃʧɦȊ ɲǱʊɦʂǙʨȓɷʨʌɰʈǕǱʊʒʇʧʊɰǜʃʧɴǱʊʒʇʧʌɼǊʂʃȃʃʁʩɰ˄  

 
 ʇ.ʅ.ʆ.ʊ ĸƔƐɗǓśȧƞȧłƻƙƻ 

ɵȗʄʻʱʃʷǗɿɨʌȅʃʊɺǈʏȈ ʃrǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ ʒʃʫʈˀɿɦȵ ʀrǀʁʨˑˎ ʲɱʈʨȄ Ƿǐ ʶːˎˎ˔
ȄʏʈˀʉǗʄɷʫʁʊɺǈʏȈ ʋɦʨɰʁʨ˒ʃʨɿʧǱʋʁʨˑ ʐɦʨʉǗʆʩʁǏʏȈʆʫʶȉʃʱʆʋʱʌȌǗɲʄ̒Ǘǳʃ̒ɦɺʨʈǑʨʆʧʃʧɿǖ
ʃʧɴʅǌʋʻɦȊ ʄʋʻ ʃʧɴȅʃǗʄǱʏʡǖɦǗʄʨǗȅʏʅ̒ǘʬʌǱʊɦǻʉǗʆ̫ȋɷǗɰʩɿǖɦʋɱ ʃʏ-ʊɰʈ-ˎ˓ ˎ̝ -
ˎˏ ɵˏʫ̫rʀǀʁʨːˏ ʲɱʗʏȈǷǐ ʶːˎˎ̝˄ȉǗȀȇɰʻʆˀʃǏʏʶǲʃʻˇʈʭʉɵʶʃʭʃʊʭʈȉʃ ̂
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ȉǗȀˏ ˆ ɵȗʄʻʱʃʷ ȉʃɦǳɰʄʁɾ ɴȃȄʃʬʌǱʊǗɲʄ̒Ǘɲɴɷʋʅʋ ʃʧɴʂʃȃʃɷʋʅʋ ɷʫʁʊʫɹɰʧɵǁ+
ʒʇʧʌɼǊʃ̔ȍʊʨʌʄǑɰʈǕʅʋʧɿɰʈǕʃʧɴǱʊ̡ɰrɵǐɦʋʨɰʏǎʭʉɷʨʌȈʆʊʏʻɦȵʊʄʏʆ̒ʋʊɺǈɰǐʫɴʏʐɲʈʃʿʈʬʋ-
ǻǈ ʃɦɺʨʈǑʨʅʋǗʄɦȊ ɷʃ̔ʏɴƾʈ ʏɦɺǈɰʧɵǁʃʧɴʄʊʧȐǍʃ ʊʭʈȂɴʁǱʊʒʇʧʊɰǜɷʨʌɵǗʈɧ̫ʅɴ Ȃɴʁʈʊɿɰ
ʌʄǑʂʈ̓ʂʈǕǸɿʧʅɴǗʄɰʄɦǻʉʃʧʊʃǌȈʆɦȵɰǐʫɴǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ  ˄
 
ȉǗȀː̂ ɵȗʄ̒ɦʃ̫ ȉʃʌʧȐ ʋȈʆʒʃʫʌɿǌɦʋʨɷʋʅʋȂɴʁʒʏ Ȃ̒ɴʁǗʄɦʇʁɷʋʅʋ ɺ̡ʋ ɰɦʨɿ
ʑɦʨɴɦǻʉʂʈǕǸɿʧȂɴʁɷʋʅʋ ɰ̡rɵǐʃʧɴȂɴʁȍʊʨʌʄǑɰʈǕ˄ʊɺǈȃȄʏʧʁǏʧɦǗʄʨǗȅʏʂ̒ʃȃʃɷʋʅʋ
ǸǗʄrʆɾʨʊʄʏʏ̒ʐɲʈʃ̔ʈʬʋǻǈʃ ǗɦǱʈʄʁʄɣǆɿǌʧrʃɵȗʄ̒ɦʃ̫ ʜɵȗʄ̒ȇɰ̒ʆˀʃǏɦʅǜɴɦʁɠɿ˄  
 
ȉǗȀˑˆ ǱʊǗɲʄ̒Ǘɲɴɷʋʅʋ ǗɿɨʌʏǍʧɿɦȵ ǗɦǱʈ̡ɺʃʏʈɿǍɰʧɵǁʁʬɦȳ ʃrǗɰʏʭɴɰʏʧɰʈǕʊʫǱƽ-
ǗʄȉɹʻʃʧɴɦʃȐ ʁ˄ ǱʊǗɲʄ̒ǗɲɴrǗʆʋʧɵʁʩɰ ʃʧɴrǗʆɦǱɴǱɴ̡ɺʋǸʄ̒ȇɰ̒ʆˀʃǏʃʩɴʌɺǌɷʨʌʧɿrʃ
ʂʃȃʃɷʋʅʋ ǗɿɨʌǗɿɨʌʏǍʧɿɦȵ ǗɦǱʈʌʧȐʋȈʆrʃɵȗʄ̒ɦʃ̫˄ ǗɰʏʭɴɰʏʧɰʈǕʊʫǱƽǗʄȉɹ ʃ̒ʧɴ
ʃɦȐ ʁ ȉʃʏʧʁǏʧʏʐǱʊɦʂǙʨʏɰʈǕȈʆʆǗɴʩɴǱʊʒʃʫʌɿǌɵȗʄ̒ ɵʁɦȇ ȋ̫ʋʄ̒ʁɦʋǕʨʏɷʋʅʋ ɺ̡ʋ
ɰɦʨɿȉʃɦʑʨɴɰǐʫɴɿʁʄʃ̒ǱʊȇʊʂʈǕǸɿʧɦǗǱʈǱʊʏǗʈʄʏǗʈɩʋǸʈʭʉǗɰʏʭɴʄʊʧȐǍʃǗʏʄȀʈʄʁ
ʄǑɣǆɿǌʧɺʬɵȉʃ̡ɵɴɰǐʫɴɷʁʆʬɰʁʨˏ˒ ʃrɵȗʄ̒ɦʃ̫˄ ʏɰʈǕȈʆɦʃ̫ ʃʩɴʈʧʃɦʂǙʨʢǖʄʹʷȇʋʻɺʋʻʲɺʃ
ʏʈɿǍɰʧɵǁǗɲʄ̒ǗɲɴʊʄʏʻǗɰʏʭɴʄʊʧȐǍʃɺʬɵȉʃ̡ɵɴɰǐʫɴɵȗʄ̒ʏǌʨʆʨɰʧɵǁǱʊȇʊʄʊʧȐǍʃ ʃʧɴǱʊǗɲʄ̒Ǘɲɴ 
ʂʃȃʃʂʈǕǸɿʧɦʑʨʉ˄ 
 
ȉǗȀːː̂ ȑʈǴɿʻ ǱʊǶɰʻʱǶʋǱʊɦȅʷɦǶʋ Ǳʊʄɴǝʬʊʜ ǱʊȅɵʆǗǵʉ ȳɦɰǐʫɴ̡ɺʃ
ʃɦȐ ʁʃʬʌǱɰʏɾʁ ʋʊ̒ʩɴʜȋʌʜȐ ʊȃɿʫʆʫʋ ɺ̡ʋȅʃɰʁɾ ɿ̒ɦǻʉɵȗʄ̒ʃʧɴʋʧɱʧɿʄʁǻǈʃɲɿʧ-
ʉʫɿǌʧrʃǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ ʒʃʫʏɤǆʜʏʃǏʧʏɤǆʒʃǌʊǸɿʧʏǌʨʆʨǱʊʄʁʆʫʋʄʊʧȐǍʃʜǱʊǗʄǗʆʩɿǌ
ʏɰʈǕȈʆ̡ɺʋ ʂɦǙʨʡǖʆʫʋʜǱʊʄɴƼɦǗǳ ȁ̫ǐɰ̒ɺʋȍ̒ʊʨʏɿǙʃʧɴȍʊʨʊʫɰƽǸɿʧ˄ 
 
ȉǗȀː ˓̂ ǱʊɦʂǙʨʁʁʃʄ̒Ǳɿ̒ʜǱʊʋʄ̒ʁɦʃǘʏǎʩɴʄʩɴʒʬʊǗʄȒ ʉȓɴʁʩɰʃʧɴȓɴʂʈǕǸɿʧʜǱʊ
ɷʨɰǗʄȒ ʉ ʊɦȰǌʃʧɴǗʏ Ǘ̫ʁɴ̒ǗȂʉʂʁʜǱʊȐ ɴʏɴ̒ʏɾʁ ɴ̒ʀǕʨȄȄ ʜǱʊʄʬʈʁʩɰʲɺʋȓɵʄɴƼ
ʈʐʃǌȋʉɺʋʂ̒ʃȃʃɷʋʅʋɰǐʫɴ̡ɺʃɦʃȐ ʁ ǗɿɨʌȉʃǱʊʏʧɰȚȍʉɿʁrʋʆʨɰʏʧɰʈǕʊʫǱƽǗʄȉɹʻ
ʃʧɴɦʃȐ ʁʃʧɴȐǍʄˀʃȇɰ̒ʆˀʃǏ˄ 
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 ʇ.ʅ.ʆ.ʋ ĸƔƐɗǓśȧƞȧĞƶĶƶ 
 ɵȗʄʻʱʃʷ ǗɿɨʌȅʃʒʃʫʈˀɿʱǻʉʊɺǈʏȈʆǱʋʆʨrʀǀʁʨˏˎʲɱʈɰȋ Ƿǐ ʶˏ˗˗ Ȅ̞ʏʈˀʉǗʄɷʫʁ
ʋɦʨɰʁʨ̞ ʃʨɿʧǱʋʁʨˏǗʆʷȋɷǗɰʈʱʋɱ ɷʏ-ʊɰʈ-ˎˑ˗˕-ˎɵˏʫ̫rʀǀʁʨˏˑ ɱ̡ʈʧȄ Ƿǐʁˏ ˗˗˕
ɺ̡ʋǗʄǱʏ ȓɦʉ ǗɦʄʨǗȅʏʻ˄ȍɲʪǸʗʄɰʊɾ Ȋ̔ ɴ́ʏǲʁʃ̒ʏǗȉʄ̒ɷʁʃʭʉɺʋǱ̒ʊɵʊǶʊǸʏʈʬʐ+
ȈʆʜǸʋɰƽɾ ʄyʫɲƾʋ ʃʧɴǱʊɦǻ Ǘ̫Ȑ ʉ ʌʧȍʁǱʊǵʊǸʊʭʈ ʃʧɴǸʄʫɲƾʋ ʃʧɴʋɰƽɱɾǉʁʬʱȳʳʃ
Ǳʊǵʊʊʄʏɰ̒ʈǕɰʊʃɦȊ ɷʧɿȂɴʁʒʏɰ̒ǐʫɴǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ˄ȉǗȀʏʶǲʃʻˇʈʭʉɵʶʃʭʃȉʃˆ 
 
ȉǗȀˏˆɵȗʄʻʱʃʷǗɲʄʻǗɲɴȋʋʻʁʶȄɰʻʁʶʃɴɺ̡ʋ ɰɦʨɿɦɵɹʆʨɰʧɵǁʏʃȘǱʊǵʊʊȍɴʃʧɦȊ ɷɰʃʧɴ
ɰʈǕɰʊʃʧɦȊ ɷʧɿ ɺɦʨʈǑʨʉɰʈɰʒʃʫʌɿǇɦʋʨʁʩɰɺʨrʃǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ Ȃɦ ʄ̫ʨɰʧɵǁʏʃȘɦȄʷɦʂǙʨ
ʑɦʨɴɦȵʁʨǿ ɰ̔ɦǻʉ Ȃɦ ʄ̫ʨȈɲʨȂɴʁɦȄ ȉ̫ʃʏɤǃɿʧǸʒǙʨɦʐʨʉȐǐɰ̒ɦȵʁʨǿ ɰ̔ɦǻʉ˄ ɵȗʄ̒
ʃɦ̫ ʒʃʫʌɿǇɵʁɦȇ ʏ̫ʐǗǳʏʜǗɲʩ̫ȐǍʃʗʏȚʐɰʈǕ̡ʊ́ȇɾʧɷǃɰʈǕʏʧʄǑɰʈǕɦʏȍɰʏʧɰʈǕɺʩɰɷɣǃʬʃ
Ȁʈʅǘʬʌɦǳɰ ʜȀʈʅǘʬʌʁʩɰ Ȃɦ Ǹ̫ǗʄɦȊ ɷʃ̔Ȑ ȃʊɾ ʸȇɰʻɰǿǇ ʋȐȃʊɾʸ ʜʟɰɷʃʱǗȢ
ȐʏȄʜɰǐʫɴȐʏȄɰ̔ɦǻʉ Ȃɦ ȉ̫ʃʋɰƽɾ ǸyǱʊʄɦǗɴɠʃʌʧǸǃɷʨʌyʜǸǱʊɰʫʏʋɰ̔ɦǻʉǗʆʈ-
ȂɴʁʌʧǸǃɷʨʌy ʏɦʊʨrʃʏȉɲʈ ʜrʃǗɰɧʈǗʄɦʇʁǿ ɰ̔ɦǻʉ˄ɵȗʄ̒ɦʃ̫ ɰʿǗɿɨʌʒʃʫʌɿǇɦȳ ʋɦʨʄʫɲƾʋʧɰ
Ȃɴʁʒʏʻ̡ɺʋǳǕʃǗɲʄ̒ǗɲɴɦǻʉʏʐʋɰƽʃǇʧɰyʒǐɰȋɷǱʊʜʋɰƽʃǇʧɰyʁʬɿǗʆʈȂɴʁȈǐɰʻǵʊǗɰɧʈ
ȋɷǱʊȐȃʊɾʸ ʲɺʋʲɿɴȀʶɴʱǻʉʄʱǿǇ ʷȓʏʃǐʲɺʊ˄ 
 
ȉǗȀˏ˓̂ ǱʊǵʊɦǻʉʄɴƽʁʜǸǱɿʆǙɰʧɵǁǗɿɨʌȑʈǴɿʻǸǻɵʻǲɿʱǻʉʒʃʫʱȌʈȀʈʒʃʫ
ʏɤǆɦ ʋɱː˗ʏǇʨʆʨǱʊǵʊɦǻʉʄɴƽʁʜɦǻʉǱɿʆǙɰʧɵǁʒʃʫʈˀɿrʀǀʁʨː˖ɱ̡ʈʧʀʫȄǷǐʁˏ ˗ˑˎɦ ǻʉ
ʒɴƾǱʊǱʊǵʊʒʃǇʊǸɿʧɦʐʨʉǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸȅʃɦȓʉʏǶǁʄˀʃɦȵ ʀrǀʁʨː˓ ʲɱɰʫʈǔʸ Ƿǐ ʶ
ˏ˗˔˗˄ ȉǗȀ ʃɦ̫ ǗɿɨʌʒʃʌʫɿǇɦȳ ʋɦʨʄʫɲƾʋȂɴʁʒʏɲ̒ɿʧȂɴʁ ʒǐɰʄʁɦʊʨɰǐʫɴʅǎ̫ ʐɦʨʉʃʧɴɰʈǕɰʊ
ʃʧɦȊ ɷʧɿɰǐʫɴʏʐǗǳʏɰʏʧɰʈǕȂɴʁȒ ʉ  ˄
 
ȉǗȀˏ ˑ˕̂ ɰǐʫɴǗɲʩ̫ȐǍʃǗʄɦʇʁǿ ɰ̔ɦǻʉ Ȃɦ ʄ̫ʨǗɲʩȐǍʃɦȄ ȉ̫ʃʋɰƽɾ ǸyǱʊʏʧɰȚʌʧǸǁɷʨʌy
ʜǸɰʧɵǁɰʫʏʋǗʆʈȂʶɴȵɦɰǐʫɴʌʧǸǁɷʨʌyɦʏʊʨɰ̔ɦǻʉʀʧʊɦʌȌ ʂɦǙʨǱʊɦʆɹ ʋɦɹ ʃrɰʈǕɰʊʃʧɦȊ ɷʧɿȂʶɴ
ʆʨʊɦʇʁʈʧʃǗɿɨʌʢǖɦʋʨʏʆʨǗȅʄʁʨɦȉ́ɴɰǐʫɴʈʭʉ ʀrǀʜ̡ʏʏʧʄǗȅʄʁʨɦȉ́ɴɰǐʫɴʈʭʉȓʁʧɿǖɦʑʨʉ  ˄
 
ȉǗȀˏˑ˖̂ ʊɦʄɠʄ̡ɵɰɦʆʋ ʂɦǙʨǱʊǗɿɨʌɰʁʊʧɿɦǻʉʏʐǗǳʏʃʨʈʭʉˇ ʏȋʁʄ̒ɰ̡ʃǘɴɦʂǙʨǱʊɦʅǜɴ̌
ȀʈǗʄɦʇʁrʃʏɰʈǕȈʆ ʃʧɴʊɦʄɠʄɦʊɠʄɵʁʊʄʏɱ̒ǘʭʃ˄ Ǳʋǿ Ǳʊ̡ɵɰɦʆʋ ʂɦǙʨǱʊɦȄ ǻ̫ɵ̒̌ ʆʨǳǐ
ʁʨǶɿ̒ǱʊrʃʏʐǗǳʏȓɵ̡ɵɰɦʆʋ ʂɦǙʨǱʊǗʄǶʶrʀǀȅʃ̡ɿʆʨʊʌɲƾʄ́ʫɦǿ ǋ̫ɲʪǗʆʩɰʃʧɴȌǀɵ˄ 
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ȉǗȀˏ˔ˏ̂ ʊɦɠɴȋʋǷ̒ǐʁǗɰʏʭɴʁʁʭʋʄʃǎʫɰʌʧʏʉˀǱʊǵʊ ɵɦɹǗʄǱʏɰʁɾ ɿ̒rʀǀʄʫɾ ǖ̡ɺʋǗɿɨʌ
ɸʄʻȉʃǗȅɰ̒ɸ ǐʭʋʏȋʁʄ̒ɰʈǕɰʊʃʧɦȊ ɷʧɿrʃʏʐǗǳʏȂɴʁʒʏʻ˄ ʳʀǀʄʫɾǖɸʄʻʏʶȋɰ ȉʃǗȅɰʻ
ɸ ǐʭʋȂɴʁȒ ʉ ʃɦ̫ ʈʧʃȆǇɵ̒ʀʧʊyɦʌȌ ʂɦǙʨǱʊ ɺ̡ʋǗɿɨʌɲʧɿɦɺʨʈǑʨʢǖɸʄʻʏʶȋɰǗʄǶʶǷǐ ʶȉʃǗȅɰʻ
ɸ ǐʭʋ ȄɦʷɦʁʈȘ́ɴɦʁɠɿɰ̔ʈʧʃǗɿɨʌʁʬȂɿ̒ ɺɦʨʈǑʨʄʃǍʉ ʀrǀɸ ʄ̒ʏȋʁɰǗʄǶǷʁǐʁɦȄʷ̡ɺʊ˄ 
 
 ʇ.ʅ.ʆ.ʌ ĸƔƐɗǓśȧƞȧƙƼȷǀżƌƻɗ 

ɵȗʄʻʱʃʷ ǗɿɨʌʊɺǈʏȈ ʃrǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ ʒʃʫʈˀɿɦȵ ʀrǀʁʨˎˑ ʲɱɦʈȐǷǐ ʶːˎˏ Ȅ˒
ʏʈˀʉǗʄɷʫʁʊɺǈʏȈ ʋɦʨɰʁʨː ʃʨɿʧǱʋʁʨ˓ ʐɦʨʉǗʆʩʁǏʏȈɰʿȅʃʒʃʫʈˀɿʉʋǗ̒ʏʄȀʈʁǗʈɴ̒ʃʧɴ
ɲɿʧrʃɵȗʄ̒ɦʃ̫ȂɴʁǗʏɧɴǱʋʆʨrʀǀʁʨˏˏ̡ ɱʱʈȐ Ƿǐ ʶːˎˏ ʃ˒ʧɴǗʄǱʏʡǖɦǗʄʨɦǻʉ ǗʆʷȋɷǗɰʈ
ʃʏ-ʊɰʈ-ˎ˓ ˏ˒ -ˎ ˎ ɵ̟ʫ̫rʀǀʁʨˎ˒̡ ɱʗʏȈ Ƿǐ ʶːˎˏ˒˄ȉǗȀȇɰʻʆˀʃǏʏʶǲʃʻˇʊʭʈȉʃ̂  

 
ȉǗȀˏ̂ ɵȗʄʻʱʃʷ ȉʃʱǳʋʄʶɾɴǗɲʄʻǗɲɴʒʇʧʌɼǊʌʧʏʉˀ ʐɦǻǈʊɵȄʏʈǓˀʃǏʅǘʬʌʀǐʋ ʃ̒ʧɴȃȄ
ʏʫʌɿǍʧȈʆȋɵɾʽɦȵɰǐʫɴǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ  ˄
  
ȉǗȀˑˆɵȗʄʻʱʃʷȉʃʌʧȐ ʋȈʆʒʃʫʌɿǌɵʁɦȇ ȋ̫ʋʏ̒ɰʈǕȈʆȇɰ̒ʆˀʃǏʃʩɴʌʧʏʉˀ ʐɦǻǈʊɵȄʏʈǓˀʃǏ
ʅǘʬʌʀǐʋʻɦȵɰǐʫɴǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ  ˄
 
ȉǗȀ˓ ˆʏʈɿǍɰʧɵǁǗɲʄ̒Ǘɲɴ̒ʅǘʬʌʀǐʋ Ǘ̒ɿɨʌȅʃɰʁɾ ɿ̒ɺʬɵǲɴʱǗǱʈˆ 

Á ǗɰʏʭɴȐȃʊɾǱʊ ʃʧɴɺʩɰɷɣǃʬʃȉʃʏʈɿǍɰʧɵǁǗɲʄ̒ǗɲɴɦʋʨʅǘʭʌɦʋǑɞʃɦʋɝʃʅǘʬʌǸɿʧʅǘʬʌ
ɱɦɿǌʃʧɴʅǘʬʌɦ ʅǜɴʱʁɠɿɺ̡ʋȋɷʊǻǈʇʧȅʋǗʄɲʋʢ̒ǖ˄ 

Á ǗɰʏʭɴʒʇʧʌɼǊʃ̔ɷʃʄʁȉʃʏʈɿǍɰʧɵǁǗɲʄ̒Ǘɲɴɦʋʨʅǘʬʌɷʃʄʁʃʧɴʅǘʬʌɦʅǜɴɦʁɠɿ̡ɺʋȋɷʊǻǈ- 
ʇʧȅʋǗʄɲʋʢ̒ǖ˄ 

Á ʊɺǈȅʋȁǐɰ̒ɦǗǱʈǸɿʧȉʃʏʈɿǍɰʧɵǁǗɲʄ̒ǗɲɴɦʋʨʅǘʬʌȋɷȃʃʨʅǘʬʌǗɰɧɴ ʅǘʬʌʁʨǗʄɷʫʁɷʃȄȄ
ɰǐʫɴɦ ɱɿǌʲɺʋǗɿɨʌȅʃɰȐɴɷʭʏɷʫʋʲʀȂʶǻɦʉ ǗɦʄʨǗȅʏʀ̒ʌʧǱʊʄʏʊ̒ɺǈȅʋ ȁǐ ɰʻʱǗǱʈ
ǸɿʧʃʧɴʀʌʧǱ ɺ̡ʋȅʃɦɰɠʊɲʊʆʨǗʄʇʆɦʅǜɴɦʁɠɿʃʧɴʅǘʬʌɦʅǜɴɦʁɠɿȀʈǱʊɦʅǎʊʈʫɱǵʊʆʨ
ǗɰʏʭɴȐȃʊɾǱʊʃʧɴɺʩɰɷɣǃʬʃʃʧɴǗɰʏʭɴʒʇʧʌɼǊʃ̔ɷʃʄʁ ȳɦʊɺǈȅʋȁǐɰ̒ɦǗǱʈǸɿʧ
ǗʆʈȂɴʁʅǘʬʌʅǜɴɦʁɠɿɦǗǱʉʆʨȉʃǱʊʏ ǗɦʈɵʟɰȈʆʆʨȋɷʊǻǈʇʧȅʋ  ˄

 Ǳʊ̡ʄɴ̡ɵɰʏʈɿǍɰʧɵǁǗɲʄ̒ǗɲɴʅǘʬʌʀǐʋʻɦʅǜɴɦʁɠɿǗɿɨʌɰʁɾ ɿ̒ɦǻʉȋɷʊǻǈʇʧȅʋ  ˄
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ȉǗȀ̝ ˆʊɺǈȅʋȁǐɰ̒ɦǗǱʈǸɿʧȉʃʏʧʁʧǏɰǐʫɴǱʊǗɲʄ̒ǗɲɴʃʧɴǶɿ̡̒ɵɴʅǘʬʌʀǐʋ ɰ̒ǐʫɴʏʈɿǍɰʧɵǁʊʄʏʻ
ɱǘʭʃǗʏʄȀʈɵʁʃʫɵʁʨˑ ʳʃȉǗȀ˓r ʃɵȗʄʻʱʃʷ˄ ȋʋʻǱʊʂɦʨǙ̡ʅʃǱʊǱʊʒʇʧʌɼǊʅǘʬʌʀǐʋ Ǳ̒ʊʏʧɰȚ
ɲɦǗȉɴʄǘɴ̒ ɺ̡ʋȂʈȂʊʄɦɵǁɰɦʁʏɱǓʏʻʊɺǈȅʋȁǐɰ̒ɦǗǱʈǸɿʧȓɵʏʫʁǱʊʟɰȈʆʆʨǗɰʏʭɴ
Ȑ ȃʊɾ ǱʊʃʧɴɺʩɰɷɣǃʬʃʜǗɰʏʭɴʒʇʧʌɼǊʃ̔ɷʃʄʁ ȳɦȀʈɷʁȄɹʊʄʏǗ̒ɰʏʭɴʃʧɴǗɿɨʌɦ ǳʊʆȀʈ
ʄʁʄǑɣǆɿǌʧʄɦɵǁɰɦʁʏ ʄʁʄǑɣǆɿǌʧʃɲʊʬʄʃʨʉɰʈǕʃʧɴɦʄɿʧɰʇɾǉʃʧɴǗʏʄȀʈʄʁʄǑɣǆɿǌʧrʃɵȗʄ̒
ʱʃʷ˄ 
 
ȉǗȀː ˒̂ ʒǐɰɦǗʄʨǗȅʏʅ̒ǘʬʌʀǐʋ ʃ̒ʧɴʒǐɰǸʄ̒ȇɰ̒ʆˀʃǏʃʩɴʅǘʬʌʀǐʋȂ̒ɴʁʒʏ Ǘ̒ɿɨʌɦǳʊʆȀʈʄʁʄǑɣǆɿǌʧ
ɺʬɵȉʃ̡ɵɴɰǐʫɴɵȗʄ̒ɦʃ̫ ʃʧɴɵȗʄ̒ʏǌʨʆʨɵȋɵʊɾ ʅ̔ǘʬʌɦǳɰ˄ ɵȗʄ̒ɦʃ̫ ǗɿɨʌȉʃȓʁʧȈʆɰǐʫɴɰʊɾʨ
ɺ̡ʋʄʁʄǑɣǆɿǌʧrʃɵȗʄ̒ʏǌʨʆʨɵȋɵʊɾ ʅ̔ǘʬʌɦǳɰʈʧʃǗʏʄǳǐʃʩɴʄʁʄǑɣǆɿǌʧrʃɵȗʄ̒ɦʃ̫  ˄

 
ȉǗȀː ˓̂ ʒǐɰɦǗʄʨǗȅʏȊ̒ ʃʉʃǌɺʩɰɷɣǃʬʃɦʋʨʅǘʬʌʀǐʋʻ ǗɿɨʌʒʃʫʌɿǌȀʈǱʊɰʁɾ ɿ̒ʒʁʆʨǱʊʅǎʫɰʁʈǀʃ̒
ɺʬɵ̡ɵɴɰǐʫɴȉǗȀ ː˔ ʃrɵȗʄ̒ɦʃ̫ ʃʩɴǗɿɨʌɵʬʋǗɿɩɿʆʧʃʧɿǖʀǘʩɴʁʈǀʃ̒ɦȵȐǍʃʨʉʀǘʩɴȊ ʃʉʃǌ̡ɺʋ
ʏǍʧɿɦȵȀʈʄɦǿǌʉʅǘʬʌʀǐʋʃ̒ʨʈʭʉˇǗʆʈȂɴʁɦǳʊʆȀʈʄʁǻǈʃʄɦɵǁɰɦʁʏʁʁʐʅʁǘʬʌɰǗʈʧɿɰʁɾ ɿ̒˄
ʄʁǻǈʃʄɦɵǁɰɦʁʏʁʁʐʅʁǘʬʌɰǗʈʧɿɰʁɾ ɿ̒ Ǘɿɨʌɰʁɾ ɿ̒ɦǻʉǗʄǱʏʊʄʏʊ̒ɺǈʈɚʃǌʨǗɰʏʭɴȐȃʊɾ Ǳʊ
ʃʧɴɺʩɰɷɣǃʬʃ ʃʧɴǗʄǱʏʊ̒ʄʏʊ̒ɺǈʈɚʃǌʨǗɰʏʭɴʒʇʧʌɼǊʃ̔ɷʃʄʁ˄  ǱʊǗɿɩɿʆʧʃʧɿǖȊ ʃʉʃǌɺʩɰɷɣǃʬʃ
ʋɦʨʏʁʈǀʃ̒ɰǗʈʧɿɰʁɾ ɿ̒ǸʏʈɿǍɰʧɵǁʊʄʏɲ̒ɾ ɰyȉǕʂʧǱʊɺʩɰȄǱʁʊǗɿɩɿʆʧʃʧɿǖȊ ʃʉʃǌɺʩɰɷɣǃʬʃ
ʋɦʨʏʁʈǀʃ̒ɰǗʈʧɿɰʁɾ ɿ̒˄  ǱʊɦʊɠʄɵʁʃʧɴǱʊǗʄǗʆʩɿǌɦȳʊʄʏɲ̒ɾ ɰyȉǕʂʧǱʊɺʩɰȄǱʁʊǗɿɩɿʆʧʃʧɿǖ
Ȋ ʃʉʃǌɺʩʃɷɣǃʬʃɦʋʨʏʁʈǀʃ̒ɰʁɾ ɿ̒Ǘɿɨʌɰʁɾ ɿ̒ɦǻʉʒʃʫǗɰʩɿǖ˄ 
 
ȉǗȀː ˔̂ ʁʈǀʃʻɺʩɰɷɣǃʬʃʒɿʧʄʊȉ ʋɦʨʄǿǌɹʅǘʬʌʀǐʋȉ̒ʃɺʬɵɿɦȳ  ̂

-ˏ ʋɦʨʅǘʬʌɦʋǑɞʃɦʋɝʃʅǘʬʌǸɿʧʅǘʬʌɦɱɿǌʅǘʬʌȋɷȃʃʨʅǘʬʌǗɰɧɴʅǘʬʌʁʨǗʄɷʫʁɷʃȄȄɰǐʫɴɦɱɿǌʃʧɴʅǘʬʌ
ɷʃʄʁ ǗɿɨʌʒʃʫʌɿǌɺʬɵǲɴʱǗǱʈˆ 

ɰ+ǱʊɰǗʈʧɿʁʈǀʃ̒ʒɿʧʄʊʧȉʏɴƼɿ̒ɦʋʨɦȹǘʊʀʉʃǌʊʫʪʈ́ɰʜʏʪʈʨʊʫʪʈ́ɰǗɿɨʌɰʁɾ ɿ̒Ǘɿʩʈ̂  
- ˔&Ǘȅʈʁʭʉ'ɦȀʃʏǗȉʄ̒ɦȹǘɦȂʋ ɺ̡ʋȉʃɰɴ̒ː &ʆʨʊ'ʏǍʧɿɦȵ ʅ̡ǐɰɵɴƼʬɿʊʀʉʃǌ 
- ˏˏ&ɺʄ̒ʈʭʉ'ɦȀʃʏǗȉʄ̒ɦȹǘɦȈǘ̡̫ɺʋȉʃɰɴ̒˒ &ʄʭʃ'ʏǍʧɿɦȵ ʅ̡ǐɰɵɴƼʬɿʊʀʉʃǌ 
- ˏˎ&ɺʄ̒'ɦȀʃʏǗȉʄ̒ɦȹǘɦȂʋ ɺ̡ʋȉʃɰɴ̒˒ &ʄʭʃ' 
- ˏ˗&ɺʄ̒Ǘȅʄʁʭʃ'ɦȀʃʏǗȉʄ̒ɦȹǘɦȈǘ̡̫ɺʋȉʃɰɴ̟̒ &Ǘȅʄʁʨ' 
- ː˒&rʈǔʄʬʃ'ʱȀʃʏǗȉʄ̒ɦȹǘʄʨɷʧɿǳǐ̡ɺʋȉʃɰɴ̒ˏ ː&ɺʄ̒ʆʨʊ'˄  
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ɱ+ǱʊɰǗʈʧɿʁʈǀʃ̒ʏʊʫʄʒʃʫɤǆɿʒɿʧʄʊʧȉʊʄʏʊ̒ʀʉʃǌǗɿɨʌɰʁɾ ɿ̒Ǘɿʩʈ̂  
- ˏ˔&ɺʄʻǗȅʶʈʭʉ'ʱȀʃ ʏǗȉʄʻʊʀʉʃǌʲɺʋȉʃʱȹǘː&ʆʨʊ'ɲʪɦȹǘɦȂʋ ʅ̡ǐɰǲɴʈʫɱ
ʊʀʉʃǌ̡ɺʋȉʃɰɴ̒ː &ʆʨʊ'ʃʧɴɦȹǘɦȂʋ ʅ̡ǐɰǲɴɦǗǱʉʊʀʉʃǌ̡ɺʋȉʃɰɴ̒˒ &ʄʭʃ' 

- ː˓&rʈǔǗȅʶ'ʱȀʃ ʏǗȉʄʻʊʀʉʃǌʲɺʋȉʃʱȹǐˑ&ʄʨ'ɲʪɦȹǘɦȂʋ ʅ̡ǐɰǲɴʈʫɱʊʀʉʃǌ
ȉʃɰɴ̒ː &ʆʨʊ'ʃʧɴɦȹǘɦȈǘ̡̫ʅǐɰǲɴɦǗǱʉʊʀʉʃǌ̡ɺʋȉʃɰɴ̟̒ &Ǘȅʄʁʨ' 

- ˑˎ&Ȑʈʏʧʄ'ɦȀʃʏǗȉʄ̒ʊʀʉʃǌ̡ɺʋȉʃɦȹǘ˒ &ʄʭʃ'ɲʪɦȹǘɦȈǘ̡̫ʅǐɰǲɴʈʫɱʊʀ
ʉʃǌ̡ɺʋȉʃɰɴ̒˒ &ʄʭʃ'ʃʧɴɦȹǘɦȈǘ̡̫ʅǐɰǲɴɦǗǱʉʊʀʉʃǌ̡ɺʋȉʃɰɴ̟̒ &Ǘȅʄʁʨ'˄  

ɲ+ǱʊɰǗʈʧɿʁʈǀʃ̒ʏʊʫʄʒʃʫɤǆɿʒɿʧʄʊʧȉʊʄʏʊ̒ʀʉʃǌʏ ǿɦǌɴʊʫʪʈ́ɰǗɿɨʌɰʁɾ ɿ̒Ǘɿʩʈ  ̂
- ˑ˓&ȐʈʏʧʄǗȅ'ʁɦȀʃʏǗȉʄ̒ʊʀʉʃǌʏ ǿɦǌɴʊʫʪʈ́ɰ̡ɺʋȉʃɦȹǘ˒ &ʄʭʃ'ɲʪɦȹǘ
Ȃɦʋ ʅ̡ǐɰǲɴʈʫɱʊʀʉʃǌ̡ɺʋȉʃɰɴ̒ː &ʆʨʊ'ȹɦǘɦȂʋ ʅ̡ǐɰǲɴɦǗǱʉʊʀʉʃǌ̡ɺʋ
ȉʃɰɴ̒˒ &ʄʭʃ'ʃʧɴɦȹǘɦȂʋ ʅ̡ǐɰǲɴɦǗǱʉʊʫʪʈ́ɰ̡ɺʋȉʃɰɴ˒ &ʄʭʃ' 

- ˒ˎ&̡ʏʏʧʄ'ɦȀʃʏǗȉʄ̒ʊʀʉʃǌʏ ǿɦǌɴʊʫʪʈ́ɰ̡ɺʋȉʃɦȹǘǶʄ̒ʆʨ˓&Ǘȅ'ʁʑɦʨɴ
ʱȳ ˄

ɳ+ǱʊɰǗʈʧɿʁʈǀʃ̒ʏʊʫʄʒʃʫɤǆɿʒɿʧʄʊʧȉʊʄʏʊ̒ʀʉʃǌʏ ǿɦǌɴʊʫʪʈ́ɰǗɿɨʌɰʁɾ ɿ̒Ǘɿʩʈ  ̂
- ˑ˓&ȐʈʏʧʄǗȅ'ʁɦȀʃʏǗȉʄ̒ʊʀʉʃǌʏ ǿɦǌɴʊʫʪʈ́ɰ̡ɺʋȉʃɦȹǘ˒ &ʄʭʃ'ɲʪɦȹǘ
ʱȂʋʲʅǐɰǲɴʈʫɱʊʀʉʃǌ̡ɺʋȉʃɰɴ̒ː &ʆʨʊ'ȹɦǘɦȂʋ ʅ̡ǐɰǲɴɦǗǱʉʊʀʉʃǌ̡ɺʋ
ȉʃɰɴ̒˒ &ʄʭʃ'ʃʧɴɦȹǘɦȈǘ̡̫ʅǐɰǲɴɦǗǱʉʏʪʈʨʊʫʪʈ́ɰ̡ɺʋȉʃɰɴ̟̒ &Ǘȅʄʁʨ' 

- ˒ˎ&̡ʏʏʧʄ'ɦȀʃʏǗȉʄ̒ʊʀʉʃǌʏ ǿɦǌɴʏʪʈʨʊʫʪʈ́ɰ̡ɺʋȉʃɦȹǘ˓ &Ǘȅʶ'˄ 
 ɵʁɦȇ ʁ̫ʈǀʃ̒ʊʀʉʃǌʃʧɴʊʀʉʃǌʏ ǿɦǌɴʊʫʪʈ́ɰʜʏʪʈʨʊʫʪʈ́ɰ ɺ̡ʋǳǕʃ̡ɵɴɦȵɰǐʫɴɵʁɾʫɵǲɴɦʋʨ
ʃɦ̫ ǗɿɨʌʏʫʁʋʧɱʧɿʒʃʫɤǆɿʆʧɦʏʏʆʨʏʈɿǍɰʧɵǁǗɲʄ̒Ǘɲɴʅǘʬʌʀǐʋʻ˄ 

 -ː ȋʋʁ̒ʈǀʃ̒ʏɴƼɿ̒ɦʋʨʒˀɰǜɦȹǘʊʀʉʃǌɺʬɵȉʃ̡ɵɴɰǐʫɴɵʁɾʫɵʁʨˏ ǲɴɦʋʨǗɿɨʌȉʃʏȉǓʂɦ ȳ
ʋɦʨrʅǎʀǐʋʈ̒ʧʃɦʋʨʏʆʨ˓ɲǗɰ&Ǘȅ'ʁ/ʏʈː  ˄

 
 ʇ.ʅ.ʆ.ʍ ĸƔƐɗǓśȧƞȧĸƹĸƶŲɝƙƼȷǀɄĨě 

ɵȗʄʻʱʃʷ ǗɿɨʌȅʃʊɺǈʏȈʳʃǗʆʷȋǸǿ ɵǗɰɰʈǓʫǸʒʃʫʈˀɿɦȵ ʀrǀʁʨˎ˓ ʲɱʂǐʬǷǐ ʶːˎˏ ˒Ȅ
ʏʈˀʉǗʄɷʫʁʊɺǈʏȈ ʋɦʨɰʁʨˑ ʃʨɿʧǱʋʁʨ˓ ʐɦʨʉǗʆʩʁǏʏȈɰʿȅʃʒʃʫʈˀɿʉʋǗ̒ʏʄȀʈʁǗʈɴ̒ʃʧɴ
ɲɿʧrʃɵȗʄ̒ɦʃ̫ȂɴʁǗʏɧɴǱʋʆʨrʀǀʁʨˑˎʲɱʂǐʬǷǐ ʶːˎˏ ʃ˒ʧɴǗʄǱʏʢǖɦǗʄʨɦǻʉǗʆ̫ȋɷǗɰʈʃʏ-
ʊɰʈ-ˎˏ ˏ -˓ˎ ˎˏ ɵʫ̫rʀǀʁʨˎ̠ ʲɱʈɰȋǷǐ ʶːˎˏ ˓˄ ȉǗȀȇɰʻʆˀʃǏʏʶǲʃʻˇʈʭʉɵʶʃʭʃʊʭʈȉʃ  ̂
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ȉǗȀˏ̂ ɵȗʄʻʱʃʷȉʃɦǳʋʄʁɾ ɴȃȄʏʫʌɿǍʧȈʆʏǿǌʄ̒ȃǐʄ̒ɵȋɵʊɾ ʅ̔ǘʬʌɦǳɰʃʧɴȃȄ
ǱʊȇʊʏʫɱȈʆʃʧɴȓʉʫɷʨʌʧɿʈʃʫʏǜʏɿǙǗʁʆǖʏʈǑɿǌʧʃʧɴʄʊʧȐǍʃ˄  
 
ȉǗȀː ˆɵȗʄʻʱʃʷȉʃʱǳʋʱȬɺʬɵɿʱȳˆ 

- ʅǌʋǱ̒ʊʉʋɺ̒ʩɴʒʁʆʨʏʫʌɿǍʧȈʆɵȋɵʊɾ ʅ̔ǘʬʌɦǳɰ 
- Ǘɲʄ̒ǗɲɴʏʫʌɿǍʧȈʆɵȋɵʊɾ ʅ̔ǘʬʌɦǳɰ 
- ʊɰȚʏǿǌʄ̒ȃǐʄ̒ɵȋɵʊɾ ʅ̔ǘʬʌɦǳɰ 
- ʁʄ̒ȐƼɿ̒ǱʊǗʄǗʆʩɿǌʄʁɦʋǕʨʏ ɺ̡ʋʄǿǌʋʈɰʆʨǱʊɦǗʄʨǗȅʏʅ̒ǘʬʌʀǐʋʻ˄ 

 
ȉǗȀˑ É̂ ɵȗʄʻʱʃʷȉʃʌʧȐʋȈʆʒʃʫʌɿǌɵʁɦȇ ȋ̫ʋʏ̒ɰʈǕȈʆȇɰ̒ʆˀʃǏʃʩɴɵȋɵʊɾ ʅ̔ǘʬʌɦǳɰɦȵ
ɰǐʫɴǗʆʷȋǸǿɵǗɰɰʈǓʫǸ  ˄
 
ȉǗȀ̞ ˆǱʊɦʄʨɰʄʊȊ ʃɷʁʃʧ̫Ǘɲʄ̒ǗʄɦʇʁɰǐʫɴǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ ǗɿɨʌǗʄǱʃ̒ȐǌʁǸʃʧɵǁ˄Ǘɲʄ̒
Ȋ ʃɷʁʃʧ̡̫ɺʋȉʃɵʋȄ ȵɦ ʋɦʨʅǘʬʌʀǐʋ Ǘ̒ɿɨʌ̡ɿȉʃʒǐɰɦʄʨɰʄʊ˄ ʊʀʉʃǌɺʩɰʁʁʃʧɹ ɺ̡ʋȉʃʁʈǀʃ̒
ʏʊʫʄɦʋʨʏʆʨˏ˔ &ɺʄ̒Ǘȅʈʁʭʉ'ɦȀʃ ʜʊʀʉʃǌɺʩɰʒǐɰɺʁɦɾʨʊ̡ɺʋʅǎʫɰʒǐɰɺʁɦɾʨʊǶʄ̒ʆʨˑ˓
&Ȑ ʈʏʧʄǗȅ'ʁȄɰ̒ɦʑʨɴǗɿɨʌȉʃʒǐɰɦʄʨɰʄʊˏ &ʈʭʉ'Ȅɰ̒ʃʧɴɷʁʃʭʉǱʊɦʄʨɰʄʊˏ &ʈʭʉ'Ȅɰʻ
ɺ̡ʋǱʃ̒ʄɾ ǋɦʄʨɰʄʊǗɿʩʈǗɿɨʌȀʈǗʄɦʇʁʊʀʉʃǌʒʈǸʈʭʉǗʏʄȀʈǗʄɦʇʁʅǘʬʌɵȉǀʉʅǘʬʌʃʧɴɦʆʋ+
ʌɦȌ ʂɦǙʨɺʁɦɾʨʊ˄ 

 
ȉǗȀ̟ ˆǗɲʄ̒ʒǐɰɦʄʨɰʄʊȊ ʃʉʃǌǗɲʄ̒ǗʄɦʇʁǗɿɨʌʒʃʫʌɿǌʃʬʌʌʧȃʃǱʊɺʬɵǲɴʱǗǱʈˆ 
 ˏ,ʒǐɰɦʄʨɰʄʊȊ ʃʉʃǌ̡ɺʋȉʃʁʁʐʏʁʫʨȒ ɴʁǶʄ̒ʆʨ˒ &̡̠ʏʏʧʄǗȅʄʁʭʃ'ʏɴ̒ʁʨ̡ʈ́Ǘɿɲʬʄ

ʑɦʨɴɦȳ Ǘɿɨʌȉʃʄɾ ǋɦʄʨɰʄʊȀʈǗʄɦʇʁȊ ʃʉʃǌ˄ 
ː,ɦȵ ʆɦʋ ʄɦʨɰʄʊȊ ʃɷʁʃʧ̫ʒǐɰɦʄʨɰʄʊǗɿɨʌȉʃȐǕʊɿʨǗʄɧɴǗʄʉɿˀǐǸʄ̒ǸʃʧɵǁɦʐʨʉʏǍʧɿɰǐʫɴ
ȐǍʃȈʆ̡ɺʋȓɵɦʂǙʨʏɰʈǕȈʆɦʄʨɰʄʊȅʃȊ ʃ́ǗʏɩʋʃʧɴǷʄ̒ʊʐʏˀǸʆʧɦʏʏʋʁǏʅʋ
ʃrǱʊɦʂǙʨɵʋȄʈʧʃǗɿɨʌʢǖȉʃǱʊʊʁǲʃɦʑʨʉ  ˄

ˑ,ȑ ʈɦʂǙʨʢǖʊʁǲʃɺʋʒ̒ǐɰʊʏʻɦȵǸʄ̒ȀʈɺɴʅǘʬʌʃʧɴʒǐɰɦǗʄʨǗȅʏʅ̒ǘʬʌ˄ 
˒,ȑ ʈʆʧȐ ǗɦɲɝɴǗʏʌʩɴ̡ɺʋʄǿǌʋʢǖȉʃʒǗȀǸɿʧȓʋɰ̒ʫʋǶʄ̒ʆʨˎ,ː˓&ʏʬʃǖʱɰǑɡʏ
ʈrǔǗȅ'ʁʈʨʋʨǗǱʈɰǐʫɴʋʨǗɿɱǖʋ ʜ̒Ƕʄ̒ʆʨˎ,˓ &ˎʏʬʃǖɦɰǑɡʏȑ ʏʧʄ'ǗǱʈ-ʈʭʉʋʨǗɿ
ǹ ʈɦʑʨɴɦȳ  ˄
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˓,ȑ ʈɦʄʨɰʄʊȊ ʃɷʁʃʧ̡̫ɺʋȉʃɰɴ̒Ǘɵȍɰ̡̒ɺɰȆǎʋʻɦʋʨǗʁɨɴʅǘʬʌ˄ Ȋ ʃɷʁʃʧ̫Ǘʄɦʇʁɦʃ̫
ǗɿɨʌɺʩɰȀʈȊ ʃɷʁʃʧ̡̫ɺʋȉʃǗʄɦʇʁɰɴ̒ɦȢʏʬ̋˄ 

˔,ȑ ʈɦǗʄʨʁʬʊʏʆˀǎɦʆʋɰʁʆʫɴɦʄʨɰʄʊȊ ʃɷʁʃʧ̫ɦǻʉǳǕʃʗʄɰʊɾ Ȉ̔ǃʄ̒ʏʶɦʑɴʁʁȄɰ̒ʁʁʃɴ˄  
˕,ȑ ʈʅǎʫɰʒǐɰɺʁɦɾʨʊʁʁʃʧɹ ʜʌɿǍʫɦʅǜɴ̌ ɺ̡ʋȄʢʁǖȅɴʁ̡ʇǐɰʒǐɰɦʄʨɰʄʊ˄ 
˖,ɦȂɵǗɰȊ ʃʉʃǌȓɵʅǎʫɰʈʃʫʏǜʆʨʊȄɰ̒ʃʧɴȓɵʄ̡ʃǍʈȅʃɰʫȉʊʈʭʉȄɰ̒˄ ʒǐɰɦʄʨɰʄʊ
ȂɦɵǗɰȊ ʃʉʃǌʃʧɴʒǐɰʊʭʈɺʁɦɾʨʊǗʆʈȂɴʁɰʫȉʊ̡ɺʋȉʃȓʉʫǶʄ̒ʆʨˑ &ʄʨ'Ƿǐʁɦʑʨɴ
ȳɦ Ǘɿɨʌȇɰ̒ʈʭɰʏʫʌɿǍʧȈʆʢǖȅʃǗɿʩʈǗɿɨʌ˄ ʒǐɰɦʄʨɰʄʊǗɿʨɵǗɰȊ ʃʉʃǌʃʧɴʒǐɰɦʄʨɰʄʊ
ȂɦɵǗɰȊ ʃʉʃǌʏ ǿɦǌɴʊʫʪʈ́ɰ̒Ǘɿɨʌȇɰ̒ʈʭɰʏʫʌɿǍʧȈʆʢǖȅʃǗɿʩʈǗɿɨʌ˄ 

˗,ɦȵɰǐʫɴʁʨǗʄɷʫʁɷʃʒǐɰɦʄʨɰʄʊʃʧɴʒǐɰʊʭʈɺʁɦɾʨʊɷʧ̫ɦȢʒʨʈʫɱrʃʊʀʉʃǌǗɿɨʌȇɰ̡̒ɱǜǗɰȍɿ̒
ʏʫʌɿǍʧȈʆ˄  

ˏˎ,ɦȵ ǗɦȢʁʨǗʄɷʫʁɷʃʒǐɰɦʄʨɰʄʊʃʧɴʒǐɰʊʭʈɺʁɦɾʨʊȂɴʁʒʏȀ̒ʈʊʀʉʃǌǗɿɨʌȇɰʻʲɱǜǗɰȍɿʻ
ʏʫʌɿǍʧȈʆǗʏʄȀʈʄʁʄǑɣǆɿǌʧɺʬɵȉʃ̡ɵɴɰǐʫɴȉǗȀ ˗ˎr ʃɵȗʄʻʱʃʷ˄ 

ˏˏ,ɰʫȉʊȓʉʫɿʧɵǸɴˏ &ˎɺʄ̒'̡ɱǗɿɨʌǻɰ̒ɰǐʫɴɦȢʒʨʏǗȉʄ̒ɰʫȉʊɦɺɰʃʧɴȉʃ̡ɱǜǗɰȍɿ̒
ʏʫʌɿǍʧȈʆɵɴ̡ʅǟɰɦȢʒʨɦʃ̫ʢǖǸʄ̒ɦȳʃʩɴɦȢʒʨɦǗǱʉ ʃrʊʀʉʃǌ˄ 

ˏː,ɰʫȉʊȓʉʫǶʄ̒ʆʨˏ &ˎɺʄʻ'ʲɱ ʱȳʱǗǱʈ˓&Ǘȅ'ʁǷǐʁǗɿɨʌʒɴƾʫʉɰǐʫɴɦȢʒʨʏǗȉʄ̒ɰʫȉʊ
ɺ̡ʋȉʃ̡ɱǜǗɰȍɿ̒ʏʫʌɿǍʧȈʆɵɴ̡ʅǟɰɦȢʒʨɦʃ̫ʢǖǸʄ̒ɦȳʃʩɴɦȢʒʨɦǗǱʉ ʃrʊʀʉʃǌ˄ 

ˏˑ,ȑʈɰʫȉʊȓʉʫʱǗǱʈˏ &ˎɺʄ̒'Ƿǐʁʒɴƾʫʉ ȵɦ Ȣɦʒʨʈʫɱrʃʊʀʉʃǌ˄ 
 
ȉǗȀˏˎ̂ ȵɦ ʋɦʨɲʃǘɴʅǘʬʌɿǗʈɨʌʏǗȉʄ̒Ȋ ʃɷʁʃʧ̫Ǘʄɦʇʁǿ ʈʭʉ ʒǐɰɦʄʨɰʄʊȊ ʃɷʁʃʧ̫Ǘʄɦʇʁ
ɺʿrʁʈʧʃǗɿɨʌɦʄʨɰʄʊɵʬʋɲʃǘɴɦʃ̫ ʁɦ ʋɦʨɰ̡ʋɴ̡ɿǶɰɦɵɹ ʜɵʬʋ ȳɦɲʃǘɴʅǘʬʌʊʄʏɱ̒ǘʭʃ˄  ȵɦ ʋɦʨǗʁɨɴ
ʅǘʬʌ̡ɺʋȉʃʁʧʏɵȋɵʊɾ ʆ̔ʨʊɦʐʨʉȉʃɲʁʃʬʏ ʄ̡ɴ̡ɵɰǗʁɨɴʅǘʬʌʒǐɰɦʄʨɰʄʊǗɿɨʌǗʄǱʃ̒ʉɰɵʁ̡ɾ ɰʅǘʬʌ
ǲɴȐǌ ʶ˄ɦȵ ʋɦʨǗʁɨɴʅǘʬʌ̡ɺʋȉʃʁʧʏɵȋɵʊɾ ʆ̔ʨʅǎʫʉǳǐ ʐɦʨʉ ȵɦ ʋɦʨɵʁ̡ɾ ɰʅǘʬʌrʃʁʧʏʃʨʈʭʉˇ
ɺ̡ʋȉʃɲʃǘɴʅǘʬʌʆʨʊ ʜɦǗɵʨʃ ʒǐɰɦʄʨɰʄʊǗɿɨʌǗʄǱʃ̒ʉɰɲʃǘɴʅǘʬʌǲɴȐǌʁʄʁʅʫɿ˄ ɰǐʫɴɰʊɾʨȉʃ
ɵȋɵʊɾ ɵ̔ɦɴǟɡɿǲǘʁɴʒǐɰɦʄʨɰʄʊȓɵɦʄʨɰʄʊɦʋʨǗɲʄ̒ɲʃǘɴʅǘʬʌȀʈʁʧʏɵȋɵʊɾʽ˄ 
 ɰǐʫɴɰʊɾʨȉʃɵȋɵʊɾ ɵ̔ɦɴǟɡɿǲǘʁɴɺʬɵȉʃ̡ɵɴɦȵɰȁɱɾǉˑ ʃʧɴɰȁɱɾǉ˒ ǲɴɦʋʨ
Ȋ ʃɷʁʃʧ̫ɦȵɰǐʫɴɲʃǘɴǿ ʈʭʉ ʋɦɝʃǸɴȊ ʃɷʁʃʧ̫ɦȵɰǐʫɴɲʃǘɴǿ ʈʭʉ ʁɦɠɿ ʈʧʃǶɿ̒ʁʫɰǸǱʊ
ɷ̡ɴɦʑʨʉ˄ɵʁɦȇ ʒ̫ǐɰɦʄʨɰʄʊȊ ʃɷʁʃʧ̡̫ɺʋȉʃʁʈǀʃ̒ʏʊʫʄɦʋʨʏʆʨˑ ,˓&ʄʨɦɰǑɡʏǗȅ'ʁɦȀʃǗɿɨʌ
ǗʄǱʃ̒ʉɰɲʃǘɴʅǘʬʌǲɴȐǌʁǸʃʧɵǁɦʋʨɰ̡ʋɴȉʃǱʊʄɿ̒ɦʂǙɴʜɦȵ ʆɦʋ ɷ̡ɴȓɵɦǗʄʨɲʃǘɴʅǘʬʌɦ ʅǜɴ
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ʁɦɠɿȅʃ˄ ǻɦʉ ʑ̡ɰɦȵɰǐʫɴʁʨǗʄɷʫʁɷʃǱʊɦǗʄʨǗȅʏǗ̒ʁɨɴʅǘʬʌǗɿɨʌɰʁɾ ɿ̒ɦǻʉǗʄǱʏʊʄʏʊ̒ɺǈʈɚʃǌʨ
ǗɰʏʭɴȐ ȃʊɾ Ǳʊʃʧɴɺʩɰɷɣǃʬʃ˄  
 
ȉǗȀˏ ː̂ ʒǐɰɦʄʨɰʄʊǗɿɨʌȍɴȀʈȐǌʁrɺ ȵɦǗɲʄ̒ʊɴǙɴ̒ʈʬʋ ʜɦɱɝʃ̡ʄɴ̡ɵɰǗʁɨɴʅǘʬʌ̡ɺʋǸʗʄ-
ʏɲƾrʃɵʋȄǗɿɴ̒ɦȳʈʫɱʊʄʏȊ̒ ʃɷʁʃʧ̫ɦʋʨɰ̡ʋɴ̡ɿȉʃɰʁɾ ɿ̒ʅǎʫʉ  ˄
 
ȉǗȀˏ˕̂ ɰǐʫɴɰʊɾʨʒǐɰɦʄʨɰʄʊǗɿɨʌǗɲʄ̒ǗɲɴɦʋʨɦʋǑɞʃɦʄʨɰʄʊʊʄʏɱ̒ǘʭʃǸʃʧɵǁɦʐʨʉǗɿɨʌɦʄʨɰʄʊ
ɰǐʫɴɦʋǑɞʃʏʈǗʏʄɦȳȀʈȐǍʃȈʆǸɰ̡̒ʏǌɴ ɺɦʨʈǑʨȓɵʄɣǊʄ̒Ȋ ʃɷʁʃʧ̫ȅʃȂʃ̒ɦʆʋ ʌɦȌ ʃʧɴ
ʱǻʉǳǕ ʃʱǗǳʷȁǐ ɰʻ˄ ʒǐɰɦʄʨɰʄʊǗɿɨʌʄʃǍʉ ʋɦǑɞʃɰǐʫɴɰʊɾʨɺʬɵǲɴɦǗǱʈ̂  

ˏ,ɦʆʋ ɷɦɠʏǳǐɦȵ ʋɦʨʅǘʬʌɵɦɴǟɡɿ˄  
ː,ɦ ʆʋʱɷɠʏʊʀʉʃǌɺʩɰɷɣǃʬʃʒǐɰɺʁɦɾʨʊʜʊʀʉʃǌɺʩɰɷɣǃʬʃɰʫȉʊ̡ɺʋɰʁʆʫɴɸ ʄ̒ǻɰ̒ʒǐɰ+
ɺʁɦɾʨʊʜɰʫȉʊɦʑʨɴɵʫ̫˄  

ˑ,ɦʆʋ ȳɦɷʧɿɺʋȐ̒Ǔʃʜɷʧɿɺʋʅ̒ǘʬʌʊʀɦʇǘʨɴɶǘɴǱɿ̒˄  
˒,ɦʆʋȓǱʏȃɿʫʈʧʃʋǟ̡ɺʋʈʧʃȓɵɦʈʨʋ ɳɦʨɹȅʃǷǀʉ ʃʧɴɵȗʏʻ˄ 
˓,ɦʆʋʄǌʬʊʁʧʏɵȋɵʊɾʽ˄ 
˔,ɰ̡ʃǘɴʅǘʬʌʄɿ̒ʅǘʬʌɦǱɴʅǘʬʌʊʒʧʋʅǘʬʌǗʄʏʆǙʜʊɴǙɴ̒ʈʬʋ  ˄
˕,ɦʆʋɷʧɿɺʋʁ̒ʭʋɱǓʏ ʜ̒ɦʆʋɵʫ̫ɵʁɦǿ ɿ˄  
˖,ɦʆʋ ɷɦɠʏ ʜ̡ɷɴɰǑʭʃȊ ʃɰʁʆʫɴɸ ʄ̒ʜɦȵ ʆɦʋ ɷɦɠʏ ʜ̡ɷɴɰǑʭʃɺ̡ɴǝɦʅǜɴ̌  ˄
˗,ɦʆʋȉʃʌɿǍʫǸʗʄʏɲƾʜȉʃʅǎ̫ɦǗɵʨʃɦɰɠɰǸʄ̒Ǘʁɨɴʅǘʬʌ˄ 
ˏˎ,ɰǐʫɴɰʊɾʨ̡ɺʋȉʃȆǘɰʏɤǆʢǖʄʃǍʉ ʋɦǑɞʃʜʏɤǆɦǗǳ ȁ̫ǐɰ̒˄  
ˏˏ,ǱʋǿȉʃȊʃʉʃǌʊʄʏʻʃɲʊȅʋ ʱȊȃɰɴȋɷȓʌʫʂʐɿǍɰǑʭʃɲɾ ǗyʄɿʧʇʬɰǑʭʃ
ȁǐɰ̒ɺʩɰȄǸʁʃ̒ɱǓʏ Ȋ̒ ʃʉʃǌʆʃǘɿ̒ʒɲƾʨʇˀʉ Ȋ ʃʉʃǌʏ ɚɦǵƾ̫ʊʄʏʈ̒ʃǎʨʊɦʆǗʁ ȉʃʄʃǘʪ
ʏʬʊʏʆǎʜɦʇǘʨɴʏɤǆʜȊ ʃʉʃǌɦʅǜɴɦʁɠɿ̡ɺʋȉʃʄʃǘʪʏʬʊʏʆǎʜɦʇǘʨɴʏɤǆʒǐɰɦǗʄʨ-
Ǘȅʏʅ̒ǘʬʌȂɴʁʒʏǗ̒ɿɨʌʄʃǍʉ ʋɦǑɞʃɦʐʨʉ ʄɦʨɰʄʊ̡ʒʄɦȳǲɴȐǌʁ ʄɦʨǶȅʁɵ̒Ǘɿɨʌɸ ʄ̒ɦȵ
ɰɦɠʃʄʁʅʫɿ̡ɺʋȓɵɦʂǙʨɦȳȅʃ ɺɦʨʈǑʨʏǗʈɩʋʅǘʬʌʢǖȊ ʃʉʃǌȂɴʁɦʃ̫ ʂɦǙʨɺʁɦɾʨʊɦȳʈʫɱ
ǻɦʉʏʫʌɿǍʧȈʆ˄  

ˏː,ɰ̡ʃǘɴȉʃȐ Ȍ ʊɦɠʃʈʃǎʨʊɦʆǗʁ̡ɺʋȉʃʁʨȀɴʁʏǍʧɿɦȵ ɰ̡Ǒʊʅǘʬʌʈʧʃɦʋʨʏʆʨ˓ ˎ
&ȑ ʏʧʄ'̡ʈ́Ǘɿ˄  
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ȉǗȀː˓̂  ʈʫʃɦʆʋ ɵɦɹɺʁɦɾʨʊʆʨɵʁɾ ɿ ʒǐɰɦʄʨɰʄʊǗɿɨʌʢǖʏɤǆȊ ɴ́ɵȗʏ ʃ̒ʧɴǗɲʄ̒Ǘǳʃ̒Ǹ
ɺʁɾʩɴɺʋʒ̒ǐɰɺrʁ̡ɺʋɰʁʆʫɴɦǗʄʨǗȅʏʅ̒ǘʬʌɦȄʷǻɦʉǗɿɨʌɦɷɝǸɰ̒ȁǱʊɦɵɹɺʁɦɾʨʊʊʄʏȊ̒ ʃʉʃǌ
ǳǕʃʄǿǌʋʢǖȉʃɦǗǳ ȁ̫ǐɰ̒ɺʋʒ̒ǐɰɺrʁɦʑʨʉ  ˄ʈʫʃɦʆʋȆǘʏʄ̒ǌʬʊʁʧʏ ȬɦȊ ʃɷʁʃʧ̫ɺʬɵǸˆǱʊ
ʄɿ̒ɦʂǙɴʜȐǌʁǱʊʄǌʬʊɲʃǘɴʅǘʬʌǱʊʄɿ̒Ǘɿʑʄ̒ɦǗǱʉʜʀʉ ǗɦǱʉǱʊ̡ʒʄǲɴɦɺʨʈǑʨɸ ʄ̒ʜɵɿʒǐɰ-
ʄɦʨɰʄʊǗɿɨʌʄʃǍʉ ʋɦǑɞʃʃʧɴʢǖʏɤǆȊ ɴ́ɵȗʏ ʃ̒ʧɴǗɲʄ̒Ǘǳʃ̒Ǹɺʁɾʩɴɺʋʒ̒ǐɰɺrʁ̡ɺʋɰʁʆʫɴɦǗʄʨ
Ǘȅʏʅ̒ǘʬʌɦʃ̫  ˄ɰǐʫɴǱʊʄɿ̒ɦʂǙɴʜʄɿ̒ȐǌʁǱʊʄɿ̒Ǘɿʑʄ̒ɦǗǱʉ ʜʀʉ ǗɦǱʉ ʒǐɰɦʄʨɰʄʊǗɿɨʌʒʃʫʌɿǌ
ȀʈʌʧȃʃɺʬɵǲɴɦǗǱʈ̂  

ˏ,ǱʊʄɿʻʱʂǙɴ 
+ ʈʫʃʃʩɴɦʂǙʨǱʊʄɿ̒ɦɶǙɴǗɿɨʌǗɰɦʑɰɦʈʨʋ ǗɦǱʉȀʈɰɣǁɰ̒ɦʈʨʋ ǗɦǱʉ ʆʧɦʏʏȀʈ
ɰɣǁɰ̒ǲɴɦʂǙɴ ɺɦʨʈǑʨʢǖɺʩɴʁʨȀɴʁʃʧɴɵʋȄɵȋɵʊɾʽɦȵǲɴɦǗǱʉ  ˄

+ ǗɿɨʌɦʂǙʨʏɤǆʄǌʬʊʁʧʏ ȳɦǲɴɦʂǙɴʢǖȅʃɵȉǀʉǗɲʄ̒Ǘǳʃ̒ʆʨɰ̡ʃǘɴ̡ɺʋǗɿɨʌʄɿ̒ʃʧɴʄʃǍʉ
ʋɦǑɞʃ ʐɦʨʉ ʄɦʨǳǕʃʗʄʏɲƾʒǙʨɦʁǗɿɨʌɦʄʨɰ̡ʒʄɲʁʃʬʏʄɴǝʬɿɰǿǌʋǗʁɨɴʅǘʬʌ˄ 

+ ȵɦ ʆɦʋ ʊɦɠʄʃʩɴʄɿ̒ɦʂǙɴǗɿɨʌɦʈʨʋ ʂɦǙɴȐǌʁʃʧɴɦʈʨʋ ʂɦǙɴʈǌɴɦʁɠɿʆʧɦʏʏ ʈɦʨʋ
ɵȋɵʊɾ Ȋ̔ ʃʈɰʆʨʁʧʏʅǎʫʉ˄ ʄɦʨʅǘʬʌʁʁɦʃʊǗɿɨʌʄɿ̒ɦǻʉǗʄɧɴǗʄʉɿˀǐʆʧɦʏʏɵʁɦȇʷɦʀǕʨʊ
ɷɦʨɴ̡ɺʋɰʁʆʫɴɶǘɴǱɿ̒˄ ʄɦʨʅǘʬʌʈʧʃʁʁɦʃʊǗɿɨʌʊɴǶʶɦǻʉʁʫɰʢǖʒǐɰɦʄʨɰʄʊȊ ʃ̡ɺʋʈɰ
ʆʨʁʧʏʅǎʫʉ ʃʧɴʈɰʆʨʁʧʏǲɴȐǌʁɦȳʈʫʃ˄  

+ Ǳʊʄɿ̒ɦʂǙɴǗɿɨʌɦʂǙʨȀʈ̡ʄʄɦʏɠʊȐǌʁɲʪʄɿ̒ʆʨɦǗǱʉȊ ʃʈɰʆʨʁʧʏʅǎʫʉ ʋɦʨɰ̡ʋɴ̡ɿ
ȉʃǱʊ̡ɾ Ȅʆʁʨʃɲʊȅʋɵȋɵʊɾʽ˄ 

ː,ǱʊʄɿʻȐǌ ʶ 
- ʈʫʃʃʩɴɦʂǙʨǱʊʄɿ̒ȐǌʁǗɿɨʌǗɰɦʑɰɦʈʨʋȀʈɰɣǁɰ̒ɦʈʨʋ ǗɦǱʉ ʆʧɦʏʏȀʈɰɣǁɰ̒ǲɴȐǌʁ
ɺɦʨʈǑʨʢǖɺʩɴʁʨȀɴʁʃʧɴɵʋȄɵȋɵʊɾ Ȋ̔ ʃɦȵǲɴʱǗǱʉ˄ 

- ʄɦʨǳǕʃʗʄʏɲƾʒǙʨɦʁǗɿɨʌɦʂǙʨʏɤǆʄǌʬʊʁʧʏǲɴȐǌʁʢǖȅʃɵȉǀʉǗɲʄ̒Ǘǳʃ̒ʆʨʁʨɰ̡ʃǘɴ̡ɺʋ
Ǘɿɨʌʄɿ̒ʃʧɴʄʃǍʉ ʋɦǑɞʃ ʐɦʨʉ ʄɦʨɰ̡ʒʄȐǌʁ˄ 

- ʆɦʋ ʊɦɠʄʃʩɴʄɿ̒ȐǌʁǗɿɨʌɦʈʨʋ ʂɦǙɴȐǌʁɦʐʨʉǗɿɨʌɦʈʨʋ ǗɦǱʉȀʈɰɣǁɰ̒ǲɴȐǌʁʈǌɴ
ʁɦɠɿǸʆʧɦʏʏǗɿɨʌɦɷɝǸɰ̒ȁ ǳǕʃʗʄʏɲƾɦȵǲɴȐǌʁ̡ʅǐɰǲɴɦǗǱʉ ʑɦʨʉ˄ ʄɦʨ
ʁʶʱʃʊ ǗɿɨʌʄɦʨɰʢǖɦɰɠɰȐǌʁʄʁʅʫɿ̡ɺʋȓɵɦʂǙʨɦȳȅʃʃʧɴǗɿɨʌǗʄɧɴǗʄʉɿˀǐɵʁɦȇʷɦʀǕʨɦɷʨɴ
ʲɺʋɰʶʆʫɴɶǘɴǱɿʻ˄ 
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ˑ,Ǳʊʄɿ̒Ǘɿʑʄ̒ɦǗǱʉ ʃʧɴʀʉ ǗɦǱʉ 
- ʒǐɰɦʄʨɰʄʊ̡ɺʋȉʃʄʁɾ ɴʄɿ̒Ǘɿʑʄ̒ɦǗǱʉ ʜʀʉ ǗɦǱʉ ǗɿɨʌɦɷɝǸɰ̒ȁ ʁɦɴǙʨɦʃ̫
ʈʧʃɦʂǙʨʢǖʊʁǲʃǲǘʁɴʜʄǿǌʋʢǖȉʃɦǗǳ ȁ̫ǐɰ̒ɺʋʒ̒ǐɰɦǗʄʨǗȅʏʅ̒ǘʬʌɦʅǜɴɦʁɠɿɦʑʨʉ  ˄

- ɵʁɦȇ Ǳ̫ʊɦʄʨɰʄʊʀʉ ǗɦǱʉ ʒǐɰɦʄʨɰʄʊǗɿɨʌǗʄɧɴǗʄʉɿˀǐʃʧɴǗɰɦʑɰɦʈʨʋɵʋȄ
ɵȋɵʊɾ̔ǲɴɦǗǱʉȊ ʃǗɲʄ̒ʌʧȄʁʨʆʧɦʏʏʈʫʃʃʩɴʀʉ ǗɦǱʉ ǗɿɨʌǗʄɧɴǗʄʉɿˀǐɦʈʨʋʢǖ
ȅʃʏʆǙǗɷɧɴʱǗǸʉɵʶʱȇʷɰʫȉʊɿʬɵ ʜʏɿǙɿʬɵˇʱȵǲɴʱǗǱʉ˄ 

- ȑʈʄɿʻǗɿʑʄʻʱǗǱʉ ȵɦɰǐʫɴɰʊɾʨɺʬɵǲɴɦǗǱʈ̂  
- ȵɦɷʧɿʅǘʬʌǗʄʏʆǙʜɷʧɿʅǘʬʌʊʀɦʇǘʨɴɶǘɴǱɿ̒ 
- Ǘɿɴ̒ʅǘʬʌɦǱɴ̡ɺʋʒǐɰɦʄʨɰʄʊʈʧʃȓɵɦʈʨʋ ɳɦʨɹȊ ʃɦʅǜɴ̌ ʁɦɠɿȅʃɰǐʫɴɵȉǀʉ
ˏ˓ &ˎʈʭʉʊʉȑ ʏʧʄ'̡ʈ́Ǘɿ 

- ȵɦɷʧɿɺʋɰ̒ʁʆʬʋɱǓʏ ʃ̒ʧɴɦȵ ʆɦʋɵʫ̫ʆʨɰʁʆʬʋɱǓʏ ̒
- ʱȵɰʲʃǘɴʲɺʋȉʃʏɤǆȑʈʄɿʻǗɿʑʄʻʱǗǱʉ 
- ȵɦ ʋɦʨǗʁɨɴʅǘʬʌʟɰʁʧʏ  ˄
ʌʧȃʃǲɴɦʋʨɦʃ̫ Ǘɿɨʌȅʃɦʋʨɰ̡ʋɴɦʆʋȉʃʏɤǆʄɤǃʊʄʏʃ̒ɲʊȅʋɵȋɵʊɾ ʅ̔ǘʬʌɦǳɰ

ʜɲʁʃʬʏʏɤǆɵȋɵʊɾʽɦȵ ʋɦʨǗʁɨɴʅǘʬʌ˄ 
 
 ʇ.ʅ.ʆ.ʅʄ ĸƔƐɗǓśȧƞȧ ǀȢƋȡɄưĥ 
 ɵȗʄ̒ʌʧʃʧɦȊ ɲǗɿɨʌȅʃʒʃʫʈˀɿʃʧɴǗʄǱʏʢǖɦǗʄʨǸʅǘʬʌǱʊɦȵ ʀrǀʁʨˎ˒ ɱ̡ʏʨȑ Ƿǐʁˏ ˗˗˒˄
ɵʶʃʫɵʏʶǲʃʻˇʳʃɵȗʄʻʱʃʷȉʃ  ̂  
 
ȉǗȀˑˆ ǗɰɧʈǗʄʩɰȚʒʇʧʌɼǊʃ̔ɰʈǓʫǸ ɲʪǸʒɴƾǱʊȉʃʏʈɿǍɰʧɵǁʃʧɴǸǗɵɰɦɵɹɵʬʋ ɿ̡ʈʭʉɲɿ̒    
ɰǐʫɴǱʊʁʁʭʋʄʃǎʫɰǱʊǵʊʃʨɿʧʏʈǑȂ ʒʇʧʌɼǊʃ̔ ʃʧɴǱʊʌʧʃʧɦȊ ɲ˄ ǗɰɧʈǗʄʩɰȚʒʇʧʌɼǊʃ̔ɰʈǓʫǸ Ǹ
ʏɦȄʂʧǱʊʊʄʏȋ̒ɷʊǻǈʇʧȅʋ ɰǐʫɴǱʊʆʧʃʧɿǖʃʧɴʏʶɦʊɵǱʊǵʊʃʨɿʧʏʈǑȂʃʧɴʒʇʧʌɼǊʃ̔ ʃʧɴǱʊʌʧʃʧ-
ʱȊɲȄȄ ˄
 
ȉǗȀˏ ˑ̂ ǱʊɦʋʨɰʁʩɰɵʧɿǌȉʃǱʊɦʋʨɰ̡ʋɴȂɴʁǗʏɧɴʜʈʭʉ ʅ̡ǐɰrʃʆʃǏɲʉ ʃʧɴʆʃǏȓɰʊ˄ 
 
ȉǗȀˏ ˕̂ ʒǐɰʌʧʃʧɦȊ ɲɦȵǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ ȉʃʏʧʁǏɦʂǙʨǱʊɦǗɷʨʏ ʊɦʨʏ ʃʧɴɷʭʋʃʧɦȊ ɷʧɿ+
ɱ̡Ǖʊʃʧɴʄʊɦʁʏȅʃɦǻʉ ʏɦʊʨ̡ʅǟɰɦʋʨʈʬʋǻǈʃrʃɵȗʄ̒Ǳʊǵʊʃʧɴɵȗʄ̒ʒɦȄǌǗʄɦʌʏʃ̔˄  
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 ʇ.ʅ.ʆ.ʅʅ ĸƔƐɗǓŸȧƞȧǀȢɄǖƆƋěƨƩɆƋĸƔƐɗǀȢƋȡɄưĥ 
ȉǗȀˏ ʀǕʨ̂ ɵȗʄʻʱʃʷȉʃʌʧȐʋȈʆɵʁɦȇ ȋ̫ʋɲ̒ɦǗȉɴʌʧʃʧɦȊ ɲȉʃʋɰƽɾ ʏyʈǑɿǌʧǗɲʄ̒Ǘǳʃ̒
ʃʧɴɰʁɾ ɿ̒ʃʨɿʧʌʧʂʨrʃǱʊʄɦɴƼʨɿɲɦǗȉɴʌʧʃʧɦȊ ɲȉʃʋɰƽɾ ʏyʈǑɿǌʧǗɲʄ̒Ǘǳʃ̒ ɺ̡ʋ ʂɦǙʨɦʑʨɴɦǻʉ
ʄʫɲƾʋǿʈʭʉ˄ ȉʃ̡ɿɲɦǗȉɴʌʧʃʧɦȊ ɲȉʃʋɰƽɾ ʏyʈǑɿǌʧǗɲʄ̒Ǘǳʃ̒ɦʁ ɺ̡ʋȉʃʏʧʁǏʧʁʁʭʋ
ȅʃʃʬʌʅʋǗʄʱȊɷʃʽʲɺʋʏǍʧɿɰǐʫɴǗɰʄɱˀɾǉrʃɵȗʄ̒ɦʃ̫  ˄
 
ȉǗȀ̝ ʀǕʨ̂ȋʋʄ̒ʫɲƾʋ ɺ̡ʋȉʃʄʁɾ ɴʄɦɴƼʨɿɲɦǗȉɴʌʧʃʧɦȊ ɲȉʃʋɰƽɾ ʏyʈǑɿǌʧǗɲʄ̒Ǘǳʃ̒Ǘɿɨʌ
ǻɰ̒ʏʶɦɾʨʊʌʧʃʧɦȊ ɲɦȵǗɰɧʈǗʄʩɰȚʒʇʧʌɼǊʃ̔ɰʈǓʫǸȀʈʁǗʈɴ̒ ʃʧɴȀʈʃʨɿʧʌʧʂʨ̡ɺʋȉʃ̡ɵɴɦȵɰǐʫɴ
ɵȗʄʻʃɦ̫ ʃʧɴʒʃʫǗɰʩɿǖ˄ 
 
ȉǗȀ̞ ʀǕʨ̂ɰǐʫɴʊʉʸɦʆʋ ˎˑ&ʄʨ' ʀrǀrʃrʀǀɦʂǙʨǱʊʄȄǎʄ̒ʆʨǗɰɧʈǗʄʩɰȚʒʇʧʌɼǊʃ̔ɰʈǓʫǸʁʁʭʋȅʃ
ʏʶɦɾʨʌʧʃʧɦȊ ɲ ǗɰɧʈǗʄʩɰȚʒʇʧʌɼǊʃ̔ɰʈǓʫǸ ǗɿɨʌɦɵɹʌʧɤǆʄʃʄˀǗɿɵʫ̫ʄɣǃʨȉʃʋɰƽɱɾǉʜʋʧɱʧɿ
ʄɺʧɦʏʂɦȳʡǖʒǐɰɦʏǐʨʏʫʁ˄ 
  ǗʄʏʧʃɦʄʨʏʶɦɾʨʌʧʃʧɦȊ ɲʅǌʋɷ̒ʬʃʃʬʌʆˀɿ̓ȉʃȂɴʁʒʏʻ̡ɺʋɿǗʈɨʌɦǻʉʒʃʫǗɰʩɿǖʃʧɴǗʄʏʧʃɦʄʨ
ʏɰʈǕȈʆ̡ɺʋȅʃɦʏǐʨʏʫʁʆʫʁȉʃʄɤǃɰ̒ɦȵɰǐʫɴʄɣǃʨɲɦǗȉɴȑ ʈǴ ɿ̡̒ɺʋȉʃ̡ɵɴɦȵɰǐʫɴʒʃʫ
ǗɰʩɿǖɦʁɦȄʷǗɰɧʈǗʄʩɰȚʒʇʧʌɼǊʃ̔ɰʈǓʫǸ ǗɿɨʌɦɵɹʌʧɤǆʄʃʄˀǗɿɵʫ̫ʄɣǃʨȉʃʋɰƽɱɾǉ˄ ʅǎʫʉ ȳɦʌʧɹ
ʄɦʨʏʶɦɾʨʌʧʃʧɦȊ ɲɦȄ ʆ̫ʫʁɦɶǘʨʉɿʄȀʈʋɰƽɱɾǉǲɴɦʋʨɦȄʷɦʁ ǗɰɧʈǗʄʩɰȚʒʇʧʌɼǊʃ̔ɰʈǓʫǸǗɿɨʌɦ ɵɹ
ʋʧɱʧɿʄɺʧɦʏʂɷʬʃɦȳʒǐɰɦʏǐʨʏʫʁ˄ 
  ʌʧɤǆʄʃʄˀǗɿɵʫ̫ʄɣǃʨȉʃʋɰƽɱɾǉǗɿɨʌʄɤǃɰ̒ʡǖȅʃɵȗʏȌ̒ ʏʆ̒ʨǱʊʉʋǗ̒ʆʈǱʊʒʃʫɤǆɿ
Ǳʊɷʁʊ̫ʄɣǃʨȓǸǅʄˀɾ ǋʋʧɱʧɿʒʃʫɤǆɿ ʜʄɣǃʧǱȄȄ ɺ̡ʋǗɿɨʌǸɿǗʈɨʌǱʊʏǗȉʄ̒ɺʁɦɾʨʊǱʊ
ɲɦǗȉɴʌʧʃʧɦȊ ɲȉʃʋɰƽɾ ʏyʈǑɿǌʧǗɲʄ̒Ǘǳʃ̒ʊʭʈȂɴʁʄɤǃɰ̒ʆʨȐǍʄˀʃȉʃʏʈɿǍɰʧɵǁʊʄʏȋ̒ɷʊǻǈʇʧ+
ȅʋ ɺ̡ʋʁʁʭʋʄʃǎʫɰɰǐʫɴǱʊɦɵɹʋʧɱʧɿʉʋǗ̒ʆʈǱʊɷʁʊ̫ʄɣǃʨȓǸǅʄˀɾ ǋʋʧɱʧɿʒʃʫɤǆɿʜʄɣǃʧǱ
ȂʶɴʱȄʷʅɴ˄ ʌʧɤǆʄʃʄˀǗɿɵʫ̫ʄɣǃʨȉʃʋɰƽɱɾǉǗɿɨʌʄɤǃɰ̒ʅɴ̡ɺʊʃʬʌǱʊɦʋʨɰʁʩɰɵʧɿǌȄȄ ʲɺʋ
ɲɦǗȉɴʌʧʃʧɦȊ ɲȉʃʋɰƽɾ ʏyʈǑɿǌʧǗɲʄ̒Ǘǳʃ̒ȉʃʏʧʁǏʧʁʁʭʋɺʬɵȉʃ̡ɵɴɰǐʫɴȉǗȀ ˏ˒ʀǕʨrʃɵȗʄʻ
ʃɦ̫ ʃʧɴǱʊʁʁʭʋȐƾʋʻɦʋʨʋɰƽʃǌʧɰy ʃrʃʨɿʨʄʫɲƾʋ ɺ̡ʋǸʒǐɰʒʃʫʌɿǌɲɦǗȉɴʌʧʃʧɦȊ ɲ ȉʃʋɰƽɾʸ
ʏʈǑɿǌʧǗɲʄ̒Ǘǳʃ̒  ˄
 ǗʄʏʧʃɦʄʨǗɰɧʈǗʄʩɰȚʒʇʧʌɼǊʃ̔ɰʈǓʫǸ ɱɰǲʃʆʫʁȅʃɦɵɹʌʧɤǆʄʃʄˀǗɿɵʫ̫ʄɣǃʨȉʃʋɰƽɱɾǉʜ
ʋʧɱʧɿʄɺʧɦʏʂɰǐʫɴʊʉʸɦʆʋ ˑ&ʄʨ' ʀrǀrʃrʀǀɦʂǙʨǱʊɦʁʌʧɤǆʄʃʄˀǗɿɵʫ̫ʄɣǃʨȉʃʋɰƽɱɾǉǗɿɨʌȅʃ
Ƕɿ̒ʁʫɰȁ ȅʃʉʋǗ̒ʆʈɦǻʉʏǙˀʉǗʄʌɿǌʧȀʈʁǗʈɴ̒ɺʬɵȉʃɰʁɾ ɿ̒ɦǻʉʒʃʫǗɰʩɿǖ˄ 
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 ǗɰɧʈǗʄʩɰȚʒʇʧʌɼǊʃ̔ɰʈǓʫǸ ǗɿɨʌʁʁʭʋʉɰʃʬʌȓǸǅʄˀɾ ǋȂɴʁʒʏʆ̒ʨǗɰʏʭɴȐǍʄˀʃȇɰ̒ʆˀʃǏɺʬɵ
ȉʃ̡ɵɴɰǐʫɴʌʧɤǆʄʃʄˀǗɿɵʫ̫ʄɣǃʨȉʃʋɰƽɱɾǉɷʁʃʭʏʈʫɱʡǖʒǐɰɦʏǐʨʏʫʁ˄ 
 ȋʋʻȐǍʄˀʃȉʃʏʈɿǍɰʧɵǁʊʄʏʊ̒ǻǈʇʧȅʋ ɺ̡ʋʁʁʭʋʄʃǎʫɰɦɵɹʋʧɱʧɿʒʃʫɤǆɿǱʊɷʁʊ̫ʄɣǃʨ
ȓǸǅʄˀɾ ǋʋʧɱʧɿʉʋǗ̒ʆʈʜʄɣǃʧǱ ɺ̡ʋȉʃȋʉʄɤǃɰ̒ɦȵɰǐʫɴʌʧɤǆʄʃʄˀǗɿɵʫ̫ʄɣǃʨȉʃʋɰƽɱɾǉ
ǗɿɨʌʱɵɹʟɰȐʊȂʶɴʱʃʷ Ȋ́ ɴʉʬʊʄʶʅʫɿʢǖȅʃʈʫʃː̟ ʀrǀrʃrʀǀɦʂǙʨǱʊɲʧɿǶʄ̒ʆʨǱʋʄʊʧɦɵǂʁrʃ
ʌʧɤǆʄʃʄˀǗɿɵʫ̫ʄɣǃʨȉʃʋɰƽɱɾǉ˄ ʈɚʃǌʨȋɷǱʊǿ ʈʭʉ ɺ̡ʋɱɰǲʃʆʫʁȅʃɦɶǘʨʉɿʄɦȳʃʩɴȇɰǖ
ʏɦǐʨʏʫʁɦǻʉǳǕʃʈʬʋ ʐɦɿʫǗɿʩʈǗɿɨʌȀʈǱʋɰʶɾɿʻ ǗɿɨʌʅǌȄǎ ʱȂʏȀʈɵȗʄʻ ˄

 ɰǐʫɴʊʉʸɦʆʋː˖ʀrǀrʃrʀǀɦʂǙʨǱʊʄȄǎʄ̒ʆʨǗɰɧʈǗʄʩɰȚʒʇʧʌɼǊʃ̔ɰʈǓʫǸ ɵɦɹʌʧɤǆʄʃʄˀǗɿɵʫ̫ʄɣǃʨ
ȉʃʋɰƽɱɾǉǗɰɧʈǗʄʩɰȚʒʇʧʌɼǊʃ̔ɰʈǓʫǸǗɿɨʌɦɵɹʌʧɤǆʄʃʄˀǗɿɵʫ̫ʄɣǃʨǸȐǍʆʊ˄ Ǳʊɦɵɹʌʧɤǆʄʃ- 
ʄˀǗɿɵʫ̫ʄɣǃʨǸȐǍʆʊʈʧʃ̡ʈʃǸǱʊɦʋʨɰ̡ʋɴʡǖɲɦǗȉɴʌʧʃʧɦȊ ɲȉʃʋɰƽɾ ʏyʈǑɿǌʧǗɲʄ̒Ǘǳʃ̒ ʊʭɵ
ʅʫɿʆʨǱʊʁʁʭʋʃʬʌʋʧɱʧɿʒʃʫɤǆɿȄȄ ɺ̡ʋǗɰʏʭɴȐǍʄˀʃȉʃʏʈɿǍɰʧɵǁȅʃɰʁɾ ɿ̒ɦʑʨʉ˄ʱȂʄ̫ʨ
ʅʫɿʊʉʸʱʆʋː˖ ʀrǀɺʬɵȉʃ̡ɵɴɰǐʫɴɰȁɱɾǉ̝ ǲɴɦʋʨɰʿɦǻʉ ȋʋȐ̒ǍʄˀʃȉʃʏʈɿǍɰʧɵǁǗɿɨʌ
ɿ̡ɦɵɹʋʧɱʧɿʒʃʫɤǆɿȀʈǱʊɰʁɾ ɿ̒ɦǻʉɵȗʄ̒ʃʧɴʄʁʄǑɣǆɿǌʧȄȄ˄ǱʋʄʊʧɦɵǂʁrʃǱʊɦɵɹɷʬʃ
ʃʬʌʌʧɤǆʄʃʄˀǗɿɵʫ̫ʄɣǃʨǸȐǍʆʊ ɲʪǸǱʋʄʊʧɦɵǂʁrʃǱʊǶʄ̒ɦʅǌʨʈɲɦǗȉɴʌʧʃʧɦȊ ɲ ȉʃʋɰƽɾʸ
ʏʈǑɿǌʧǗɲʄ̒Ǘǳʃ̒  ˄
 ȋʋʋ̒ʧɱʧɿʄɺʧɦʏʂǗɿɨʌȉʃʄɤǃɰ̒ʈʬʋ ʐɦɿʫɵȗʏȌ̒ ʏʆ̒ʨǱʊʈʧʃȓɵʁʁʭʋʏʶɦɾʨʌʧʃʧɦȊ ɲ
ʊʭʈȂʶɴʆˀɿʼȉʃʄʲʃǍʈ ɺɦʨʈǑʨʅǌʋʋ̒ʁǏȈʆʡǖǗɰɧʈǗʄʩɰȚʒʇʧʌɼǊʃ̔ɰʈǓʫǸ ȓɵɦɵɹʌʧɤǆʄʃʄˀǗɿɵʫ̫+
ʄɣǃʨȉʃʋɰƽɱɾǉȅʃ˄  
 
ȉǗȀˏ ːʀǕʨ̂ȋɷʊǻǈʇʧȅʋʅǌʋǱ̒ʊɦʋʨɰʁʩɰɵʧɿǌ̡ɺʋȉʃ̡ɵɴɰǐʫɴɷʁʆʬɰɦʃ̫ ɺʋɲ̒ɦǗȉɴʌʧʃʧɦȊ ɲ
ȉʃʋɰƽɾ ʏyʈǑɿǌʧǗɲʄ̒Ǘǳʃʻ ˄
 
ȉǗȀˏ ʀ̟Ǖʨ̂ʒǐɰʌʧʃʧɦȊ ɲ ǗɿɨʌȅʃʒʃʫɤǆɿʡǖɷʭʋʃʧɦȊ ɷʧɿʄʊɦʁʏȀʈʋɰƽɱɾǉɺʬɵɿɦȳ  ̂

o ɲʫɾ ȈʆʏʈɿǍȈʆʃʧɴɷʁȄɹʈʧʃȓɵʊɰȅʃɦȵǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ ɰǐʫɴɵʁɦǿ ʈ
ǗʄǸʆʋʊɺǈʲɱǕʊ˄ ɰǐʫɴɰʊɾʨȉʃǱʊɷʭʋʃʧɦȊ ɷʧɿǗʄɦʇʁɦʃ̫ ǗɿɨʌɦʅǅʨɷʬʃʈɰǗɰɧʈǗʄʩɰȚ
ʒʇʧʌɼǊʃ̔ɰʈǓʫǸ ʃʬʌʟɰȐ ʊʊʭʈȉʃ ʏɦɵɰǌʨɵʈǘɴʋʧɱʧɿɶǘɴ̡ɺʃ ʏɤǆʄˀǗɿ ʃʧɴǗʄʌɿǌʧʊʬʄ
ʏ ɴɦƽʄʊʄʏʃ̒ʧɦȊ ɷʧɿɦȄʷ˄  

o Ǘɿɨʌȉʃʋʧɱʧɿʒ̫ȓɴʆʨɿǗʈɨʌǱʊɷʭʋʃʧɦȊ ɷʧɿʄʊɦʁʏ˄ʒǐɰʌʧʃʧɦȊ ɲǗɿɨʌȉʃǱʊʉʋǗ̒ʆʈ
ʃʧɴʋʧɱʧɿʒʃʫɤǆɿʆʨǗɰʏʭɴʏɴƾʈɰʧɵǁǱʊǵʊʄɾǌʫ̫ʄǿǌʋʌʧǸǃɷʨʌyʃʧɴʉʫʌʃʨɿʧʏʈǑȂ  ˄
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o ʈʫʃʃʩɴɵʬʋʄɦǗʈʨǱʊǵʊʡǖʒǐɰʌʧʃʧɦȊ ɲʃʧɦȊ ɷʧɿʄʊɦʁʏǗɿɨʌȉʃʋʧɱʧɿʒʃʫɤǆɿʡǖɦʂǙʨǱʊ
ȵɦǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸʆʨǗɰʏʭɴʏɴƾʈɰʧɵǁǱʊǵʊʄɾǌʫ̫ʄǿǌʋʌʧǸǃɷʨʌy ʃʧɴʉʫʌʃʨɿʧ
ʏʈǑȂ˄ 

 ʒǐɰʌʧʃʧɦȊ ɲȉʃǱɿʆǙɰʧɵǁɺʬɵɿɦȳ  ̂
o ʂɦǙʨǱʊʄɾǌʫ̫ʄǿǌʋʏʈǗʏʄɷʬʃʃʧɦȊ ɷʧɿ̡ɱǕʊǸǗʄǶ ʁ
o ɷʁʊʫɹ ʋɦʨɰɰʁʆʏɺ̒ʋʃ̒ʧɦȊ ɷʧɿ̡ɱǕʊɦɺʨʈǑʨȓɵǱǘʉ ȳɦǸʒǐɰȉʃɿʭȄʁʨ̡ɺʋȉʃɰǗʈʧɿɱǓʏʻ
ǗɿɨʌɦʂǙʨǸǗʄǶʶ˄ 

 
ȉǗȀː ʀˏǕʨ̂ɰǐʫɴɰʊɾʨʒǐɰʌʧʃʧɦȊ ɲȉʃʄʁɾ ɴɵɴ̒ʄɣǁʄ̒ʏɰʈǕȈʆʊʄʏɱ̒ǘʭʃ ȵɦɰǐʫɴǗʆ̫ȋǸǿ -
ɵǗɰɰʈǓʫǸ ʒǐɰʌʧʃʧɦȊ ɲɦȄ Ǘ̫ɿɨʌɷʬʃʆˀɿ̓ȉʃɦȳǗɰɧʈǗʄʩɰȚʒʇʧʌɼǊʃ̔ɰʈǓʫǸ Ȁʈʊʉ ʋyʧɱʧɿʒʃʫʏʧɺǈʜ
ʋʧɱʧɿǗʄɲʋȆ̒ǎʋʻrɺ ǻɦʉʄɤǃɰ̒ʒʁʆʨʈʬʋ ʐɦɿʫrʃǱʊʄɣǁʄ̒ʏɰʈǕȈʆɦȄ ʃ̫ʧɴɵʫ̫ʐɿǍɦʋǲ ǻɦʉ
ʒǐɰʌʧʃʧɦȊ ɲʜɦʈȃʌʨɿʁǿ ɴȆǎʋʊ̒ʄʏɱ̒ǘʭʃ˄  
 
ȉǗȀː ːʀǕʨ̂ǗʄʏʧʃɦʄʨʒǐɰʌʧʃʧɦȊ ɲȉʃʄʁɾ ɴɵɴ̒ʄɣǄʄ̒ʏɰʈǕȈʆrʃɲɦǗȉɴʌʧʃʧɦȊ ɲȉʃʋɰƽ-
ɾ ʏyʈǑɿǌʧǗɲʄ̒Ǘǳʃ̒ʊʄʏɱ̒ǘʭʃɦǗȢʅǘʬʌɿʫȌ ǱʊʒǐɰʌʧʃʧɦȊ ɲ Ǘɿɨʌʅǌʋɷ̒ʬʃǗɰɧʈǗʄʩɰȚʒʇʧʌɼǊʃ̔ɰʈǓʫǸʃʬʌ
ʇˀʏǌʫȀɴʄɤǃɰ̒ȁ ɲɦǗȉɴʌʧʃʧɦȊ ɲȉʃʋɰƽɾ ʏyʈǑɿǌʧǗɲʄ̒Ǘǳʃ̒ȅʃɦǻ Ǘ̫Ȑ ʉɷʁʊ̫ʄʁɾʫʋʊʄʏʻ
ɱǘʭʃȊ ɴ́ǗɿʩʈǗɿɨʌʊʭʈȉʃʒǐɰʄǌʩɴ ʜǱʊȂʈȂʊǿ ʈʭʉʆʨǗɰʏʭɴɦʏɺǈɰʧɵǁʃʧɴʐʧʊɣǆʌɿǍʫʁɦʨʄʒǐɰ       
ʌʧʃʧɦȊ ɲɦȄ  ̫ ǗɿɨʌȅʃʒʃʫɤǆɿʡǖʄɣǄʄ̒ʏɰʈǕȈʆrʃɲɦǗȉɴʌʧʃʧɦȊ ɲ ȉʃʋɰƽɾ ʏyʈǑɿǌʧǗɲʄ̒-
Ǘǳʃ̒ǸʅǘʬʌǱʊ ʜʊ ȌʁʉʱǻʉʱȊɴʱȳȀʈɵȗʄʻǸʂʊȉʃȇɰ̒ʆˀʃǏʃʩɴʌʧʏʉˀȇɾʧɷǃɰʈǕ˄ 
 
ȉǗȀː ˑʀǕʨ̂ɰǐʫɴɰʊɾʨ̡ɺʋɲɦǗȉɴʌʧʃʧɦȊ ɲȉʃʋɰƽɾ ʏyʈǑɿǌʧǗɲʄ̒Ǘǳʃ̒Ǘɿɨʌȅʃʒʃʫɤǆɿʡǖ
ʄɣǄʄʻʏɰʈǕȈʆʊʄʏɱ̒ǘʭʃ Ȃɦ Ȁ̫ʈʅǘʬʌɿʫȌǱʊɰǌʨʜɦǗȢʅǘʬʌɿʫȌ ǱʊɰǌʨʒǐɰʌʧʃʧɦȊ ɲȓɵɦʅǎʊʃʬʌǗʁʆǖ
ʏʈǑɿǌʧ̡ɺʋ ʏɦʏʏʋʻɦȳ ǗɦȢǗʄɦʁʏ ʜʈʭʉ ǗɦʄʨɦȵɰǐʫɴǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ˄ ʄ́ʫ̡ʃǌɰǐʫɴɰʊɾʨ
ɺ̡ʋɲɦǗȉɴʌʧʃʧɦȊ ɲȉʃʋɰƽɾ ʏyʈǑɿǌʧǗɲʄ̒Ǘǳʃ̒ ȅʃɦǗʄʨɦǗɲɝɴȉ́ʏʫʨʃ ʃʧɴʏȉǔʊyʄʊʧǱƽʊ̡ɺʋ
ȅʃȄɵʁʬʋ ǻɦʉʊʭɵʆʃǏɰǐʫɴʒʁʑʫɴɦʆʋɿʧɵǸɴ˓ &Ǘȅ'ʁǷǐʁɲɦǗȉɴʌʧʃʧɦȊ ɲȉʃʋɰƽɾ ʏyʈǑɿǌʧ
Ǘɲʄ̒Ǘǳʃ̒ ȉʃǱɿʆǙɰʧɵǁʄɴ̒ʆʃǏɦʋʨɦǗɲɝɴȉ́ʏʫʨʃ ʃʧɴʏȉǔʊyʄʊʧǱƽȂɴʁɦȄʷ Ȋɦ ɴȀʈǱʊɰʁɾ ɿ̒
ʊʄʏʒ̒ʃʫǗɰʩɿǖ˄ 
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 ʇ.ʅ.ʆ.ʅʆ ĸƔƐɗǓŸȧƞȧƶƐƐǓƋŸȡǓȳĠǓĳĦƨ 
ɵȗʄʻʱʃʷ ǗɿɨʌȅʃʊɺǈʏȈ ʃrǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸʒʃʫʈˀɿɦȵ ʀrǀʁʨˏ˓ʲɱʏʨȑ Ƿǐ ʶːˎˎ ː

ȄʏʈˀʉǗʄɷʫʁʊɺǈʏȈ ʋɦʨɰʁʨ̟ ʃʨɿʧǱʋʁʨː ʐɦʨʉǗʆʩʁǏʏȈɰʿȅʃʒʃʫʈˀɿʉʋǗ̒ʏʄȀʈʁǗʈɴ̒
ʃʧɴɲɿʧrʃɵȗʄ̒ɦʃ̫ȂɴʁǗʏɧɴǱʋʆʨrʀǀʁʨˎ˓ʲɱɰɤǆǷǐ ʶːˎˎ ːʃʧɴǗʄǱʏʢǖɦǗʄʨɦǻʉǗʆ̫ȋɷ-
Ǘɰʈ ʃʏ-ʊɰʈ-ˎ̠ ˎ -ːˎˏ ɵ̟ʫʷrʀǀʁʨː˓ʲɱɰɤǆǷǐ ʶːˎˎ ː˄ȉǗȀȇɰʻʆˀʃǏʏʶǲʃʻˇʈʭʉɵʶʃʭʃ
ʊʭʈȉʃˆ 
 
ȉǗȀˏ̂ ɵȗʄ̒ɦʃ̫ȉʃɦǳʋʄʁɾ ɴʄɦɴƼʨɿʡǖȉʃʊʄʄʏʃǌʧʏʫɱʏɴƾʈ ʏȋʁʄ̒ɷʃȂɴʁȒ ʉ ɺ̡ʋ
ʏǍʧɿɦȵ ǗɦǱʈʄʁʄɤǆɿǌʧrʃɵȗʄ̒ʏǇʨʆʨǱʊǵʊɦȵɰǐʫɴǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸɺʬɵɿʱȳˆ'ˏʲʅǐɰǗȅɰʻ
ʱȐʂʃ ʲɺʋǗɿɨʌʁʁʭʋʄʃǎʫɰʅǇʋȀ̒ʌǱʋʧɰɷȋȈʆʁʫʆǙʋȈʆʃʧɴʈʊɾ Ȉʆ˄ 'ː ʅ̡ǐɰȑ ʃʧʇˀʉ
Ǳʊǵʊ̡ɺʋǗɿɨʌʁʁʭʋʄʃǎʫɰʅǇʋȀ̒ʌǱʋʧɰɦǗǳ ȁ̫ǐɰ̒ǱʊǵʊʃʧɴɷʁɴʪʌʧǸǃɷʨɦʌy˄ ɵʁɦȇʷ̡ʅǐɰɺrʁɦʅǜɴ
ʁɦɠɿʃʩɴǗɿɨʌɰʁɾ ɿ̒ɦǻʉʒʃʫǗɰʩɿǖǸʄʃǌʄȄǎʄ̒ɦǻʉ ʅ̡ǟɰɦʋʨȐǍʃȈʆǸɰ̡̒ʏǇɴrʃɦʏɺǈɰʧɵǁǸɿʧ˄ 

 
ȉǗȀˑ ˆʊʄʄʏʃǌʧʏʫɱʏɴƾʈ ɺ̡ʋʄɦɴƼʨɿɦǻʉɵȗʄ̒ɦʃ̫ǗɿɨʌȃȄȋ́ʄ̒ʊɴɦǻʉ ʄɦȒ Ǹɿʧʊʄʄʏʃǌʧ-
ʏʫɱʏɴƾʈ ʏʊʱʏʊǱɿʻȁãʄ,ʏ,ʏä˄ ʄɦȒ ǸɿʧʊʄʄʏʃǌʧʏʫɱʏɴƾʈǸǗɲʩ̫ȐǍʃȐȃʊɾ ʸ̡ɺʋ
ǗɿɨʌʄɦɴƼʨɿɦǻʉʒʃʫǗɰʩɿǖ ʒʃʫɦȌ ʈȀʈɵȗʄ̒ʏǇʨʆʨʋɰƽʃǌʧɰyʁʬɦȳ ʃrʏʐǗǳʏȐ ȃʊɾ  y ʲɺʋ 
ǗʄǱʏʡ̒ǖɦǗʄʨɦǻʉǗʆ̫ȋɷǗɰʈʱʋɱɷʏ-ʊɰɿ-ˎ˔˗˔-ˎɵˑʫ̫rʀǀʁʨˏ ˓̡ɱʈʧʀʫȄ Ƿǐʁˏ ˗˗ ʃ̝ʧɴ
Ǘʆ̫ȋɷǗɰʩɿǖɦʋɱʃʏ-ʊɰɿ-ˏ ː˗˕-˗ɵˏʫ̫rʀǀʁʨˑ ˏ ɱ̡ʂǐʬǷǐʁˏ ˗˗ ʏ̞ǇʨʆʨʋɰƽʃǇʧɰyɲɿʧʉʫɿǌʧrʃ
Ǘɲʩ̫ȐǍʃȐ ȃʊɾ ʸ˄ 
 
ȉǗȀ˔̂ ʃʧɦȊ ɷɰʃʧɴɰʈǕɰʊʃʧɦȊ ɷʧɿȂɴʁʒʏʻ̡ɺʋʏǍʧɿɦȵ ǗɦǱʈʄʁʄɤǆɿʧǌrʃɵȗʄ̒ɦʃ̫ Ǘɿɨʌ
ȉʃǱɿʆǙɰʧɵǁʄɴ̒ȈɲȂʃɷʬʃɺʋ ʄ̒,ʏ,ʏ ˄ ʄ̡ʄʄʁʃʧɴʃʨɿʧʌʧʂʨrʃǱʊʄɴ̒̒ȈɲȂʃʃʧɴǱʊʁʁʭʋ
ȀʌǱʋʧɰǗɿɨʌɰʁɾ ɿ̒ɰǐʫɴʒʃʫǗɰʩɿǖʏǇʨʆʨǱʊʄɦɴƼʨɿʄ,ʏ,ʏɺʬɵȉʃ̡ɵɴɰǐʫɴȉǗȀ ˑǲɴɦʋʨ˄ 
 
ȉǗȀˏ ː̂ ǗɿɨʌǶɿ̒ʁʫɰǸ Ǘɦǳ ȁ̫ǐɰ̒ǱʊǵʊɦǗǳ ȁ̫ǐɰ̡̒ɺʋȃǘɰ̒ɦʋʨʊʬʄǱʉɰʈǕɰʊʃʧɦȊ ɷʧɿ ǻɦʉ
ʂɦǙʨǱʊʜɰǐʫɴɦʆʋ ʂɦǙʨǱʊɦȂʷɦǻʉ ʐɦɿʫȊ ɴ́ǿ ɰʿɦǻʉ ʐɦʨʉ Ȃɦ ȉ̫ʃɰʁʐʫʏʆʨɰʈǕɰʊʃʧɦȊ ɷʧɿ
ʜǳǕʃɰʿɦǻʉ ɲʪɦǗǳ ȁ̫ǐɰ̡̒ɺʋȃǘɰ̒ɦʋʨʊʬʄǱʉɰʈǕɰʊʃʧɦȊ ɷʧɿ ʜǳǕʃɰʿɦǻʉ ɲʪɦǗǳ ȁ̫ǐɰ̡̒ɺʋ
ȃǘɰ̒ɦʋʨʊʬʄǱʉɰʈǕɰʊʃʧɦȊ ɷʧɿɰǐʫɴɦʆʋ ʂɦǙʨǱʉʡǖʃʧɦȊ ɷɰʜȄʉɰʏʐǗǳʏ ʜȃǘɰ̒ɦʋʨʏʧʏǜ
ʌʧǸǃɷʨʌyȉʃɸ ǐʭʋɰǇʨʕɿɸ ǐʭʋɰǇʨǱʃ̒ʈʫɱǵʊǸʒǙʨɦȵʁʨɰ̡ʃǘɴǿ ɰʿɦǻʉ ˄ʈȘ́ɴɦʁɠɿǗɿɨʌǶɿ̒
ʁʫɰǸʱǗǳʷȁǐ ɰʻǱʊǵʊǿʲɺʋȃǘɰ̒ɦʋʨʊʬʄǱʉɰʈǕɰʊʃʧɦȊ ɷʧɿɰǐʫɴɦʆʋ ɺ̡ʋȐ ʈʨɱǘʭʃɦʂǙʨɺʁɦɾʨʊʆʨ
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ʋʶɦȵȐǍʃɱǘʭʃǗɿɴ̒ɦǷǓ̫ɦȳɰ̡ʃǘɴɦʂǙʨǱʊ ʜʌʧʋʈɰʌʧɹ ǻɦʉǳǕʃɸ ʄ̒ ʜɦǻʉǳǕʃȍɴɦȳɰ̡ʃǘɴ
ʱʅǜɴǸǗʄʱȊɷʃʽȆǎʋɱ̒ǘʭʃʜɦǗȢʆʨǱʊǵʊ̡ɺʋ ɲɦɿǗʈɨʌʡǖɦȳ  ˄
 
ȉǗȀˏ ˒̂ -ˏʒǐɰʊɴɦǗǳʷɦǻʉ Ǘɦǳ ȁ̫ǐɰ̒ǱʊǵʊʜɦǗǳ ȁ̫ǐɰ̒ɰǐʫɴǱʊɦʂǙʨɺʁɦɾʨʊʜɷʁɴʪʌʧǸǃɷʨʌyǗɿɨʌ
ɷʬʃɺʁɾʩɴǸʄȄǎʃ̒ ȳɦʃʧɦȊ ɷɰʜʒǐɰɿʁǿ ɴrʃʃʧɦȊ ɷɰɦȄ ʒ̫ʁʆʨɦǗǳ ȁ̫ǐɰ̡̒ɺʋȃǘɰ̒ʈɰɦʋʨɱǘʭʃ
ʋɦʨɰ̡ʋɴ̡ɿɰǐʫɴɰʊɾʨǗʄȃʃʏɰǌɦʜǱʊʈʧʃȉʃʋʁǏȈʆǸȐǍʃʆʊ ʜɰʿȉʃʈʬʋʱʐɿʫʏʈʱʐɿʫ
ʏʈʅʋ˄ ǱɿʆǙɰʧɵǁɺʬɵǳǐɦʃ̫ ɺ̡ʊ ʄɦʨɰǐʫɴɰʊɾʨȉʃɦǗǳ ȁ̫ǐɰ̒ʄǿǌʋʡǖȅɿ̒ʄɴ̒ɷʨʌʧɿǗɿɨʌȃǘɰ̒ɦȳ
ʋɦʨʒǐɰʏʧʁǏʧʌʃǌ˄ -ːʃʧɦȊ ɷɰǗɿɨʌɷʬʃɺʁɾʩɴɦȳ ʄ,ʏ,ʏ ɰǐʫɴʊʉʸɦʆʋȊ ɴ́ʉʬʊ̡ʏʏʧʄǗȅʄʁʨ
&˒˖'ɦȉ́ɴ ɵʁɦȇʷɦǗǳ ȁ̫ǐɰ̒ǱʊǵʊʜɦǗǳ ȁ̫ǐɰ̒ɰǐʫɴǱʊɦʂǙʨɺʁɦɾʨʊʜɷʈǀʪʌʧǸǃɷʨʌy̡ɺʋȃǘɰ̒ɦʋʨʊʬʄ
ǱʉʃʧɦȊ ɷʧɿɰʈǕɰʊɺ̡ʋ ʂɦǙʨʊǱʊɰǐʫɴʏʐǗǳʏʊʄʏɱ̒ǘʭʃ˄Ǳʊɷʬʃɺʁɾʩɴɦʃ̫ ǗɿɨʌɦʂǙʨȀʈʁǗʈɴ̒
ʄ̡ʄʄʁ ɺ̡ʋȉʃɺʁɾ ɿ̒ɰǐʫɴǗʄǱʏʊʭʈrʃǗɰʏʭɴʁʁʭʋʄʃǎʫɰʌʧʏʉˀʊʄʄʏʃǌʧʏʫɱʏɴƾʈ ʃʧɴǗɰʏʭɴ
ʏʫǲʇʧȅʋȀʈʏʶɦɾʨʊʄʏǗ̒ɰɧʈǗʆʩɰȚʇʧȅʋ ʃr ʄ,ʏ,ʏ ˄ˑ - ʄ̡ʄʄʁrʃǱʊǗɿɩɿʆʧʃʧɿǖʃʧɴ
ǱɿʆǙɰʧɵǁrʃʒǐɰʊɴɦǗǳ ȁ̫ǐɰ̒ǱʊǵʊʜɦǗǳ ȁ̫ǐɰ̒ɰǐʫɴǱʊɦʂǙʨɺʁɦɾʨʜɷʈǀʪʌʧǸǃɷʨʌy Ǘɿɨʌɰʁɾ ɿ̒ɦǻʉ
ǗʄǱʏʊʭʈrʃǗɰʏʭɴʁʁʭʋʄʃǎʫɰʌʧʏʉˀʊʄʄʏʃǌʧʏʫɱʏɴƾʈʃʧɴǗɰʏʭɴʏʫǲʇʧȅʋ  ˄
 
ȉǗȀˏ˗̂ ɰǐʫɴɰʊɾʨȉʃȑ ʃʧʇˀʉǱʊǵʊʊʐʬɿʄǿǇʋʡǖʒǐɰʊɴɦǗǳ ȅ̫ɿ̒ʄɴ̒ɷʨʌʧɿ ʄɦȒ Ǹɿʧ
ʊʄʄʏʃǌʧʏʫɱʏɴƾʈ ǗɿɨʌʅǇʋǗ̒ȅɰ̒ʌʧȈɷʃ̔ʏȋʁʄ̒Ǹ Ȑɦ ʐʫ̋ʉʄʬǸʏʆ ʃʧɴǗȅɰ̒ʂʃȌ ʇɵʁɦȇ ʒ̫ǐɰ
ʏʧʁǏʧʌʃǌrʃɷʃʊɴɦǗǳʷ˄  
 
ȉǗȀː ˒̂ )ˏ ʈʬʋʃʧʂʧ̡ʅǐɰʏɰʈǕȈʆʏʫǲʇʧȅʋ ʃʧɴʏɴƾʈɰʧɵǁʊʄʏ ʄ̒,ʏ,ʏ Ǘɿɨʌȅʃʅƾɿ̒ʅƾɴ̒
ǻɦʉǗȅɰ̒ ɺ̡ʋǸʅʋɰʁrʊrʃǗȅɰ̒ʆʧʃˀʉ ǻɦʉȐ ʊǱʊʉʪɿʉʬʊʊʄʏʃ̒ʧɦȊ ɷɰɰǐʫɴǱʊʈɰʄɴ̒Ȉɲ
ȂʃʃʧɴǱʊʅǇʋȀ̒ȋɴɦʄɠʌɿǜʈʧʃȂʃ̒ȀʈǱʋɰʁɾ ɿ̒ǗʆʈȂɴʁǗȅɰ̒ʄǗʈɧɴ̡ɺʋȅʃǱɿ̒ʁʫɰʈʫʃʆʨ
Ǘȅɰʻɵʶɾʬ ʋɺʳʁʱʁɠɿʊʄʏʻ ʄ,ʏ,ʏ ˄)ː ʄ,ʏ,ʏ ȓɵɦǗʄʨǗȅʏʂ̒ʃȃʃȄȄʊʄʏʈ̒ʬʋʃʧʂʧǲɴ
ʏʫǲʇʧȅʋ ʃʧɴʏɴƾʈɰʧɵǁʏǗȉʄ̒̂ ɰ- ʂɦǙʨʏɰʈǕȈʆȄȄɰǐʫɴɦǳʋ ȬɦʏǗȉʄʻǱʊǵʊʁʬʱȳ Ǳʊ
ʄǵƼʊɦǗǳ ȁ̫ǐɰ̒Ǳʊǵʊʃʧɴ ɷʈǀʪʌʧǸǃɷʨʌy ǱʊʏǗʈʄʏǗʈɩʋʌʧǸǃɷʨʌy ǸʆʧɦʏʏʏǗȉʄ̒ǱʊʏʧɰȚ
ǗȐ ʌǗǸʌʃʧɴɦʂǙʨʏǍʧɿʧȑ ʃʧʇˀʉǱʊǵʊǗʆʈȂɴʁǱʊɦǴ ʏȄʅǜʆǙʅȚʉ ɺɦʨʈǑʨɷʁʊʫɹʡǖʌʧȃʃǱʊʄǵƼʊ
ʃʧɴʏǗʈɩʋʌʧǸǃɷʨʌyȉʃǱʊʒʇʧʌɼǊʃ̔˄ ɱ) ʅǇʋɷ̒ʁʃʭʉǲɴʐʧʊɣǆʌɿǍʫʜɵʬʋʊʭʈǸʈʭʉȐǍʄˀʃȐ ȃʊ
ɾ ʜyʒɴƼǱʊʟɰɷʃɰǐʫɴʌʧʏʉˀʏʫǲʇʧȅʋ ʃʧɴʏɴƾʈɰʧɵǁ̡ɺʋȉʃʏɰʈǕȈʆǸǗʄɦȊ ɷʃ̔ʏǗȉʄ̒
ʏȉɷʧɰʄ,ʏ,ʏ ʃr̡ʅǐɰʃʧʈʭʉˇ  ˄



ʊȅʉǱʊɾ̔ ȍʉɿr ʈǘɦʐɿʫʄʹʷȇʋʻʄʊʧȐǍ ʃ ʃʧɴʏɴƾʈʱʆɹʱʋɹ ʏǗȉʄĥ̒ɄƷƫĳǦƣȡǀŤŪƋɝĸɋŲŷɅƙěȳĳɄŷƋɯƶżƩȧ ěɋƞĳɗɅƙƷěȴĳƷƞɏǓȧǜƋȳ 
  

ʱʊɠʄʱʊɠɴʱǻʉʸǗɰɧʈʐʺʫʃʇʨ ʇʨ ȓʉ ʏʫʨ (PPIC) 56 

 

ȉǗȀˑ ˑ̂ ʄɦȒ ǸɿʧʊʄʄʏʃǌʧʏʫɱʏɴƾʈǗɿɨʌʊʭɵʅʫɿʆʨǱʊʄɴ̒ʆʃǏʃʧɴȓɰʊǗɰʄ̒Ȋ ɴ́˄ ʄ́ʫ̡ʃǇǗʄɿʧʄɿǌʧ
ǱʊʊʊʄʏʻʱʄȒʱʃʷɺ̡ʋȉʃɵʊʧɰȇʃʧɷǃɰʈǕ ʐɦʨʉ ɺ̡ʋȉʃɦǳʋ ȬɦʊɰʅʋɵʁɦʃɹʏʫʁǏȐ ʂ Ǘɿɨʌ
ǸʄʻʆʃǏȓɰʊȀʈɵȗʄʻǸʂʊȉʃ ˄ 
 
 ʇ.ʅ.ʇ ǦƋȳƷěȫŷƮ 
  ʇ.ʅ.ʇ.ʅ ǦƋȳƷěȫŷƮǓŸȧƞȧěȡĸĹŚɋɄŲȽƶĞƶǃƭŷɆƨƼɄǜŷȳƐɑɏơƻɗƐƶȢǖŽ Ƌ   
 ʒʃʫǗɰʩɿǖɦʋɱ˕ːʒʃǗɰʄɰʏǌʨʆʨɰʧɵǁɺʁɦɾʨʊǱʊȍʉɿrʈǘɦʐɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃ ȅʃʒʃʫʈˀɿ 
ʱȵrʀǀʁʨˏˏ̡ɱʏʨȑ Ƿǐʁˏ ˗˗˗ɦǻʉȋɷʊǻǈʇʧȅʋɰʈǓʫǸ˄ȉǗȀȇɰ̒ʆˀʃǏʏǲʁʃ̒̌ ʊʭʈȉʃˆ 
 
ȉǗȀˏ ˆʒʃʫǗɰʩɿǖɦʃ̫ ȉʃʱǳʋʄʶɾɴˆʁʨˏɰʶɾɿʻǱʊȍʉɿʳʈǘʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃɦʋʨȋʋʻ
ɲʱǗȉɴʃʧɴʏɰʈǕȈʆʊʄʏʟ̒ɰɷʃʜȐȃʊɾ ʸ ʐɦʨʉǗɿɨʌȅʃʆʧʃʧɿǖʃʧɴȍʉɿʳʈǘʱǻʉǗɰʏʭɴ    
ʄʊʧȐǍʃʈʫʃʃʩɴǻɰ̒ɷʬʃȋɷʊǻǈʇʧȅʋʏʶɦʊɵ˄ ʁʨː ɰʁɾ ɿ̒ǗʄɦʇʁʃʧɴʁʁʐɲʁʱǗȉɴʏɰʈǕȈʆʲɺʋ
ȅʃɦʏǐʨɦʑʨɴǗʆʈȂɴʁʏɰʈǕȈʆ̡ɺʋȉʃǗȐ ʄ̒ ʃʧɴɰʁʆʫɴɺʁɦɾʨʊǱʊȂɴʁʟɰɷʃ ʃʧɴȐ ȃʊɾ ʸ
ʲɺʋǗɿɨʌȍʉɿʳʈǘʱʐɿʫʄʹʷȇʋʻʄʊʧȐǍʃ˄ ʁʨˑʄʶʅʫʏʢǖȉʃǱʊɵʬʋʊʭʈʆʨȐȃʊɾ ɷʃɰǐʫɴɺʁɦɾʨʊǱʊ
ȍʉɿʳʈǘʱʐɿʫʄʹʷȇʋʄ̒ʊʧȐǍʃǗʆʈȂɴʁʁʁʭʋʉɰʈɿʧɦȊ ʄʋʈ̒ɰɦʂǙʨǱʊʆʧǶʊǿ ɰǐʫɴɰʧɵǁɺʁɦɾʨʊǱʊ
ʒʃʫʈˀɿɲʱǗȉɴ ˄
 
ȉǗȀː ˆʒʃʫǗɰʩɿǖɦʃ̫ ȉʃʌʧȐ ʋȈʆʒʃʫʌɿǌɵʁɦȇ ɲ̫ʱǗȉɴɺ̡ʋȅʃɦʏǐʨɦʑʨɴǗʆʈȂʶɴʏɰʈǕȈʆ
ʲɺʋȉʃǗȐ ʄ̒ʃʧɴɰʁʆʫɴɺʁɦɾʨʊǱʊ̡ɺʋǸʄʫɲƾʋʟɰɷʃǸǗɰɧʈʐʫ̋ʃʟɰɷʃǸǗɰɧʈʐʫ̋ʃɵʁʊʫ̫ʊɺǈʜ
ǸǗɰɧʈʐʺʫʃʊɺǈ ǸǗɰʏʭɴȐǍʄˀʃʊɺǈʲɺʋȉʃ̡ɵɴɦȵɰǐʫɴʗʄʏʈǓˀʃǏrʃʒʃʫǗɰʩɿǖɦʃ̫ ʋɦʨɰ̡ʋɴ̡ɿ
ɲʱǗȉɴɺ̡ʋȉʃʋɰƽɾ ʆyʧɦʏʏʃʧɴǶȅʁɵ̒ʄȄǎʃ̡̒ɺʋʏʱǗʈɵɦǻʉȋɷʊǻǈʇʧȅʋ  ˄
 
ȉǗȀˑ ˆǗɰʏʭɴʄʊʧȐǍʃȉʃȈʊyɰʧɵǁ̂ʁʨˏʆʧʃʧɿǖʃʧɴȍʉɿʳʈǘʋɦʨʊȅʉǱʊɾ ȍ̔ʉɿʳʈǘʱʐɿʫʄʹʷ-
ȇʋʄ̒ʊʧȐǍʃ ʱǻʉʏʐǱʊǸʈʭʉǗɰʏʭɴȐǍʄʃˀȇɰ̒ʆˀʃǏʃʧɴʁʨː ʢǖȉǁ ʏʻɲʱǗȉɴǗʄɿǌʧʄɿǌʧȀʈ
ʅ̡ʃǱʊǗɲʄ̒ǗɲɴʄʊʧȐǍʃȀʈǻʃǴǘʁɦʈʨʋ ʃʧɴǶɿ̒ʌʧȃʃǱʊɰǐʫɴɺʁǿ ɰ̒ǱʋȐ ɴʏɴ̒Ǘʄɿʧʄɿǌʧ
ʃʧɴʄɣǁʄʻɲʱǗȉɴɺʬɵȉʃ̡ɵɴɰǐʫɴʊȅʉǱʊɾ ȍ̔ʉɿʳʈǘʱʐɿʫʄʹʷȇʋʻʄʊʧȐǍʃ̡ɺʋȅʃʒʃʫʈˀɿʊʭɵ˄ 
 
ȉǗȀ˒ ˆȐǍʄˀʃʃʧɴǗɰʏʭɴ ɺ̡ʋȉʃʏʧʁǏʧʒʃʫʈˀɿɦʋʨɲʱǗȉɴȉʃȈʊɰʧɵǁʆʧʃʧɿǖʃʧɴʏ Ǘɦʈɵɦʋʨ
ɲʱǗȉɴɺʬɵȉʃ̡ɵɴɰǐʫɴʗʄʏʈǓˀʃǏrʃʒʃʫǗɰʩɿǖɦʃ̫ ɺ̡ʋǗɰʏʭɴʄʊʧȐǍʃȅʃʆʧʃʧɿǖʃʧɴʅǌʋʻɦȊ ʄʋʻ
ʋɦʨʊȅʉǱʊɾ̔ȍʉɿʳʈǘʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃ˄  
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ȉǗȀ̝ ˆȉǁ ʏʻɲʱǗȉɴǗɿɨʌɦʂǙʨʊȅʉǱʊɾ ȍ̔ʉɿʳʈǘʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃɺʁʄʬɴɵʁɦȇ ɲ̫ʱǗȉɴʲɺʋ
ɿǗʈɨʌʢǖȉʃǱʊȍʉɿʳʈǘʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃɺʬɵȉʃ̡ɵɴɰǐʫɴʗʄʏʈǓˀʃǏrʃʒʃʫǗɰʩɿɦʃ̫  ˄
 
ȉǗȀ̞ ȉ̂ǁ ʏʻɲʱǗȉɴǗɿɨʌǻɰ̒ȇɰǖʏʫʁʆʧʃʧɿǖʊȅʉǱʊɾ ȍ̔ʉɿʳʈǘʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃɺʁʄʬɴʃʧɴ
ʊȅʉǱʊɾ ʏ̔ʧɰȚʄʫɦʊʏʈʧʁǏʧʋʁǏȈʆɦ ȳǗɰʏʭɴʄʊʧȐǍʃ˄  
 
ȉǗȀ˖̂ ȉǁ ʏʻɲʱǗȉɴǗɿɨʌǻɰ̒ȇɰǖʏʫʁʆʧʃʧɿǖʊȅʉǱʊɾ ȍ̔ʉɿʳʈǘʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃʱʆɹ-
ʋɦɹ ʃʧɴʊȅʉǱʊɾ ʏ̔ʧɰȚʏʈʧʁǏʧʋʁǏȈʆɦȳǗɰʏʭɴʄʊʧȐǍʃɵʁɦȇ ɲ̫ʱǗȉɴʲɺʋȓɵʄɴƼʱʐɿʫʄʹʷ
ȇʋʄ̒ʊʧȐǍʃʂǀʃ̒ʂǀʊɺʋʂ̒ʃȃʃʂʈǕǸɿʧǗʄʆˀʃǏɦʒɰʬʏʫʨʏʫɱȈʆʈʃʫʏǜǗʆʈȂʶɴʏʫɱȉʋȈʆ     
Ȑȃʊɾʸ  ˄
 
ȉǗȀˏ ˔̂ ɰǐʫɴɰʊɾʨ̡ɺʋǗɰʏʭɴʄʊʧȐǍʃɿǗʈɨʌʡǖȉʃʊȅʉǱʊɾ ȍ̔ʉɿʳʈǘʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃ
ʱʆɹʱʋɹ ȉǁ ʏʻɲʱǗȉɴǗɿɨʌɦʊɠʄɵʁʃʧɴʄɣǃʬʃʊȅʉǱʊɾ ɺ̔ʬɵȉʃ̡ɵɴɰǐʫɴȉǗȀ̟ʱȳǱʃʻǗɰʏʭɴ
ʄʊʧȐǍʃǸʈʭʉʃʩɴǱʊǻɰ̒ȇɰǖʏʫʁʌʧʃʧɦȊ ɲɦȳȐǍʄˀʃʒʃʫʈˀɿɲʱǗȉɴ˄  
 
ȉǗȀˏ ˕̂ ǗɰʏʭɴʄʊʧȐǍʃǗɿɨʌʆʧʃʧɿǖʊȅʉǱʊɾ ɺ̔ʬɵȉʃ̡ɵɴɰǐʫɴȉǗȀˏ˔ǗʆʈȂɴʁǶɿ̒ʄɣǃʬʃ
Ȋɦ ʄʋ ʃ̒ʧɴʏʶɦɾʨʊɦȳȉǁʏɲ̒ʱǗȉɴʃʧɴȐǍʄˀʃʒʃʫʈˀɿɲʱǗȉɴɰǐʫɴʊʉʸʱʆʋˑˎ ʀrǀɲʧɿrʀǀɦʂǙʨǱʊ
Ƕʄ̒ʆʨrʀǀ̡ɺʋǗɰʏʭɴȅʃʁʁʭʋʊȅʉǱʊɾ ʏ̔ʧɰȚʋʁǏȈʆʃʧɴʊȅʉǱʊɾ ȍ̔ʉɿʳʈǘʱʐɿʫʄʹʷȇʋʻ
ʄʊʧȐǍʃʆʨȉǁʏɲ̒ʱǗȉɴ ˄
 
ȉǗȀːˎ̂ ʈʫʃǶʄ̒ɺʁɦɾʨʊǱʊʒʃʫʌɿǌɲʱǗȉɴȉǁ ʏʻɲʱǗȉɴǗɿɨʌʁʁʭʋ Ȋɦ ʄʋʟ̒ɰȈʆǸʈʫʃʆʨ
ǗɰʏʭɴʄʊʧȐǍʃ ʋɦʨʊȅʉǱʊɾ ȍ̔ʉɿʳʈǘʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃɺʁʄʬɴ ʜʊȅʉǱʊɾ̔ ȍʉɿʳʈǘʱʐɿʫ
ʄ̫́ȇʋʄ̒ʊʧȐǍʃɦ ʆɹʱʋɹ˄ 
 
 ʇ.ʅ.ʇ.ʆ ǦƋȳƷěȫŷƮǓŸȧƞȧĞƶƷŷȺŷƞȡƋȡŷƮĞƶƐɋƞȳƻƁȫě  

ʒʃʫǗɰʩɿǖɦʋɱː˕ʒʃǗɰ,ʄɰʏǌʨʆʨǱʊǗɿɩɿʆʧʃʧɿǖǱʊʄʁʆʫʋʁʩɰǗɿɨʌȅʃʒʃʫʈˀɿɦȵ ʀrǀʁʨˎ˔
ʲɱʱʈȐ Ƿǐ ʶˏ˗˗˗ɦǻʉȋɷʊǻǈʇʧȅʋɰʈǓʫǸ˄ȉǗȀʏǲʁʃ̒̌ ʈʭʉɵʁʃʭʃ ɺ̡ʋǸʄ̒Ȃɰ̒ʁɴʃʩɴ
ɲʱǗȉɴǲɴɦʋʨȉʃɺʬɵǸ  ̂

 
ȉǗȀˏ ˆʒʃʫǗɰʩɿǖɦʃ̫ ȉʃʱǳʋʱȬɰʶɾɿʻǱʊǗɿɩɿʆʧʃʧɿǖǱʊʄʁʆʫʋʁʩɰ ɺɦʨʈǑʨʁʄ̒ȐƼɿ̒ʃʧɴǱɿ̒+
ʄʃǍʉǱʊʄʁʆʫʋʁʩɰ ȵɦȀʈɿʁʄʃ̒ʁʩɰȐ ȃʊɾ ʏyʶɦȬȃȄȅʃǱʊǱʊȇʊʏʫɱȈʆʈʃʫʏǜʃʧɴǱʊ-
ʒʇʧʊɰǜɷʨʌɵʁʊʫ̫˄  
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ʱʊɠʄʱʊɠɴʱǻʉʸǗɰɧʈʐʺʫʃʇʨ ʇʨ ȓʉ ʏʫʨ (PPIC) 58 

 

ȉǗȀː̂ ʒʃʫǗɰʩɿǖɦʃ̫ ȉʃʌʧȐ ʋȈʆʒʃʫʌɿǌɵʶʱȇʷȋʋʻǗʄʇʆʄʶʆʫʋʃʧɴʏɰʈǕȈʆȂʶɴȒʉ
ǿ ɺ̡ʋʄɴƼʡǖȉʃǱʊʄʁʆʫʋʁʩɰɦȵȀʈɿʁʄʃʻȐȃʊɾʸ˄ 
 
ȉǗȀ̟ ˆȑʈǴɿʻǸǻɵʻǲɿʃʬʌǱʊǶɰ̒ɦǶʋʏȋʁʈʏɾʁ ʋʊ̒ʩɴʜȐʊȃɿʫǗʄɰʄʱǻʉʱǗǳʷ-
ȁǐ ɰʻɦȳɰǐʫɴɿʁʄʃ̒ʁʩɰȐ ȃʊɾ ʸ ʜǗʄʆˀʃǏʋʬȐ ȃʊɾ ʸ˄ ȑʈǴɿʻǸǻɵʻǲɿʃʬʌǱʊʁʫɰǻɰʻ
ʏɾʁ ʋʊ̒ʩɴʜȐ ʊȃɿʫǗʄɰʄɦ ǻʉʱǗǳʷȁǐ ɰʻȄʢʁǖȉʃǱʊʄʁʆʫʋʁʩɰɿʁʄʃ̒Ȑ ȃʊɾ ʸ˄ 
 
ȉǗȀˏ ˎ̂ Ǳʊʄɦɣǁɹ Ƕɦʋ ʜǱʊɺʩɰɦɵɹʃʬʌʏɾʁ ʋȋ̒ʌʆʨǗʄʇʆʄʁʆʫʋ ȳɦɰ̡ʃǘɴɺrʁɰǐʫɴɦǳʋ
ʄʶɾɴǿ ʈʭʉ ǗɿɨʌʏʫʁǱʊʒʃʫɤǆɿʆʨǗɰʏʭɴʄʊʧȐǍʃǸʈʫʃʏʧʃʃʧɴǗɿɨʌɦʅǅʨɦʏɵɰǌʨɵʁʋɴȇɰǖʏʫʁɦȄʷ
ʱȳǗɰʏʭɴʃʧɴȐǍʄˀʃȇɰ̒ʆˀʃǏ˄ 
 
ȉǗȀː ˓̂ ɰʁʊʧɿɰʁɾ ɿ̒ʏǌɴ̒ǻɲʫɾ ȈʆʁʩɰɦȵȀʈɿʁʄʃ̒Ȑ ȃʊɾ  yʏǗȉʄ̒ʒʇʧʊɰǜɷʨʌyɵʁʊʫ̫ɦȵɰǐʫɴ
ʁʩɰȉʃ̡ɵɴɦȵɰǐʫɴȀȋɴʗʄʏʈǓˀʃǏʁʨ˒ ʃrʒʃʫǗɰʩɿǖɦʃ̫  ˄
 ʒʃʫǗɰʩɿǖɦʃ̫ Ȉǃʄ̒ʈɰǸʈʭʉʃʬʌʗʄʏʈǓˀʃǏɵʁʃʭʃ ˓ ɺ̡ʋʄǵǝɹʆʨǱʊɰʁɾ ɿ̒ʏǌɴ̒ǻʊʄʊʧȐǍʃ
ʲɺʋȂɰʻʁɴʃʩɴǱʊǗɿɩɿʆʧʃʧɿǖǱʊʄʁʆʫʋʁʩɰ &ȉʃʄǵǝɹʋʈǟʧɿʱȵʗʄʏʈǓˀʃǏ̠ ʳʃʊȅʉǱʊɾ̔  
ʌ,ʐ,ʏǍɦ ʃʷ'˄ 
 
 ʇ.ʅ.ʇ.ʇ ǦƋȳƷěȫŷƮǓŸȧƞȧĞƶƷĥƐɗƷĥĳǓɋŲƻɗƶȬĳ  

ʒʃʫǗɰʩɿǖɦʋɱˑ˔ʒʃǗɰ,ʄɰʏǌʨʆʨǱʊǗɲʄ̒Ǘɲɴʏɾʁ ʋʊ̒ʩɴǗɿɨʌȅʃʒʃʫʈˀɿɦȵ ʀrǀʁʨː˕ ʲɱ
ʱʈȐ Ƿǐ ʶˏ˗˗˗ɦǻʉȋɷʊǻǈʇʧȅʋɰʈǓʫǸ˄ ȉǗȀʏǲʁʃ̒̌  ʲɺʋǸʄʻȂɰʻʁɴʱȳʃʩɴɲʱǗȉɴ 
ǲɴɦʋʨʊʭʈȉʃ  ̂

 
ȉǗȀˏ̂ ʒʃʫǗɰʩɿǖɦʃ̫ ȉʃʱǳʋ Ȭɦɰʁɾ ɿ̒ǱʊǗɲʄ̒Ǘɲɴʏɾʁ ʋʊ̒ʩɴǗʄɰʄʱǻʉʋɰƽɾʸʄʱɵǁɰ+
ʁɦʏʏʈǗʏʄʃʧɴǗʄɰʄɦǻʉʏʫʌɿǍʧȈʆʏʶʱȬȃȄʢǖȅʃʃʬʌǱʊǱʊȇʊʏʫɱȈʆȐȃʊɾʸ ɲʫɾ- 
ȈʆʄʊʧȐǍʃʃʧɴǱʊʒʇʧʊɰǜɷʨʌyɵʁʊʫ̫˄  
 
ȉǗȀː̂ ʒʃʫǗɰʩɿǖɦʃ̫ ȉʃʌʧȐ ʋȈʆʒʃʫʌɿǌɵʁɦȇ ȋ̫ʋʏ̒ɰʈǕȈʆɦȅʷɦǶʋ ʁʫɰǻɰ̒ʏǌʫɰʁʫɰ
Ǘʄʈʬʋɺʩɰɷɣǃʬʃ ɰ̡rɵǐʃʧɴʄɦɣǁɹ Ƕɦʋʏȋʁʈʃʧɴʏɾʁ ʋǗ̒ʄɰʄɦǻʉ Ǘɦǳ ȁ̫ǐɰ̒˄  
 
ȉǗȀ˓ ˆǱʊʒʃʫʌɿǌʃ̔ɰǐʫɴǱʊǗʄʈʬʋ ɺʩɰɷɣǃʬʃʏǌʫɰ ɰ̡rɵǐǱɿ̒ʄʃǍʉʄʊʧȉɾ ʃʧɴǱʊǶɰ̒ɦǶʋ
ʏʶȋʈȀʈʄǿǌ ʱɱɿǌ-Ǘɰɧɴ ɲʪǸʏʈɿǍɰʧɵǁʊʄʏȓ̒Ǹǅʂʊɦɱɿǌ-ǗɰɧɴǱ˄ʊʒʃʫʌɿǌʃ̔ȍɰǖɱˀɾǉʁʨˏ ʳʃ
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ʱʊɠʄʱʊɠɴʱǻʉʸǗɰɧʈʐʺʫʃʇʨ ʇʨ ȓʉ ʏʫʨ (PPIC) 59 

 

ȉǗȀ˓ʱʃ Ǘ̫ɿɨʌʒʃʫɦȌ ʈɦȳȀʈɦǳʋǱʊɾʽ̡ɾ ȄʶɦʋʨǱʊǗɲʄ̒ǗɲɴʏȋʁʈǗʄɰʄɦǻʉʏʫʌɿǍʧȈʆ
ɺ̡ʋȉʃ̡ɵɴɰǐʫɴǗʄǱʏʊ̒ʄʏǗ̒ɰʏʭɴʄʊʧȐǍʃ˄  

 
ȉǗȀ̝ ˆǗɰʏʭɴʄʊʧȐǍʃǗɿɨʌɦʂǙʨǱʊǗɿɩɿʆʧʃʧɿǖɦʋʨǱʊʒʃʫʌɿǌʃ̔ɰǐʫɴǱʊɦȅʷɦǶʋ Ǘʄʈʬʋ ɺʩɰɷɣǃʬʃ
ʏǌʫɰ ɰ̡rɵǐǱɿ̒ʄʃǍʉʄʊʧȉɾ ʃʧɴǱʊǶɰ̒ɦǶʋʏǗȉʈȀʈʄǿǌɦ ɱɿǌ-Ǘɰɧɴ˄ 
 ʒʃʫǗɰʩɿǖɦʃ̫Ȉǃʄ̒ʈɰǸʈʭʉʃʬʌʗʄʏʈǓˀʃǏ̡ɺʋʄǵǝɹʆʨǱʊɰʁɾ ɿ̒ʏǌɴ̒ǻʊʄʊʧȐǍʃɦʋʨʏɾʁ ʋʻ
ǗʄɰʄʱǻʉʱǗǳʷȁǐ ɰʻɵʶʃʭʃˑˑ Ǘʄʱʇʁ&ȉʃʄǵǝɹʋʈǟʧɿʱȵʗʄʏʈǓˀʃǏ˗ ʳʃʊȅʉǱʊɾ̔
ʌ,ʐ,ʏǍɦ ʃʷ'˄ 
 
 ʇ.ʅ.ʇ.ʈ ǦƋȳƷěȫŷƮǓŸȧƞȧĞƶƷŷȺŷƞȡƋȡŷƮĞƶƐɋƞȳƻĠƮƻɗ Ƌȡĳ ĞƶƶɌģƋɄŝƭǓɋɄǡĳ 

ʒʃʫǗɰʩɿǖɦʋɱ ˒ː ʒʃǗɰ,ʄɰ ʏǌʨʆʨǱʊǗɿɩɿʆʧʃʧɿǖǱʊʄʁʆʫʋɱǖʋʻʃʧɴǱʊʊʁǲʃɦǻʉ
ʏʶʱʑɴȅʃʒʃʫʈˀɿɦȵ ʀrǀʁʨˏˎʲɱɰɰƼǻ Ƿǐ ʶːˎˎˎɦǻʉȋɷʊǻǈʇʧȅʋɰʈǓʫǸ˄ȉǗȀʏǲʁʃ̒̌
ʈʭʉɵʶʃʭʃɺ̡ʋǸʄ̒Ȃɰ̒ʁɴʃʩɴɲʱǗȉɴʊʭʈȉʃ  ̂

 
ȉǗȀˏ̂ ʒʃʫǗɰʩɿǖɦʃ̫ ǳɦʋʄʁɾ ɴɰʁɾ ɿ̒ɦʋʨǱʊǗɿɩɿʆʧʃʧɿǖǱʊʄʁʆʫʋɱǖʋ ʃ̒ʧɴ Ǳʊʊ ǲʁʃʱǻʉ
ʏʶʱʑɴ ɺɦʨʈǑʨʁʄ̒ȐƼɿ̒ʃʧɴǱɿ̒ʄʃǍʉȐ ʊȃɿʫ̡ɺʋʄʁʆʫʋɱǖʋ ʃ̒ʧɴʏʶʱʑɴɰǐʫɴʄʊʧȊ ǱʏʏʶʱȬ
ǱʊȇʊɲʫɾȈʆʄʊʧȐǍʃʃʧɴʏʫɱȈʆȐȃʊɾ ʸ˄ 
 
ȉǗȀ˒ ˆɰʁʊʧɿɰʁɾ ɿ̒ʏǌɴ̒ǻʊɲʫɾ Ȉʆɱǖʋȉ̒ʃ̡ɵɴɰǐʫɴȀȋɴʗʄʏʈǓˀʃǏˏʃʧɴɰʁʊʧɿɰʁɾ ɿ̒ʏǌɴ̒ǻ
ʒɿʧʄʊȉ ʃrȐ ʊȃɿʫǗʄɰʄɦǻʉ Ǘɦǳ ȁ̫ǐɰ̒ ɺ̡ʋʒʃʫɤǆɿʢǖȉʃɦȵɰǐʫɴɱǖʋȉ̒ʃ̡ɵɴɦȵɰǐʫɴȀȋɴ
ʗʄʏʈǓˀʃǏːʳʃʒʃʫǗɰʩɿǖɦʃ̫  ˄
 
ȉǗȀ̞ ˆɰʁʊʧɿʏǌɴ̒ǻʊʒɿʧʄʊȉ ʃrȐ ʊȃɿʫʄʁʆʫʋ ɺ̡ʋʒʃʫɤǆɿʆʨǗʄʇʆȊ ʃʉʃǌʁʨȀɴʁʅʋʧɿɰʈǕ
ʃʧɴɰʁʊʧɿɰʁɾ ɿ̒ʏǌɴ̒ǻʊʒɿʧʄʊȉʏȋʁʄ̒ʁʨɰ̡ʃǘɴȐ ȃʊɾ ʸʃʧɴɿʁʄʃ̒ʋʶɦȵǻǈʃ ȉʃ̡ɵɴɰǐʫɴȀȋɴ
ʗʄʏʈǓˀʃǏ˓ʗʄʏʈǓˀʃǏ˔ʃʧɴ ʗʄʏʈǓˀʃǏ˕˄  
 
ȉǗȀː ˔̂ ǗɰʏʭɴʄʊʧȐǍʃǗɿɨʌɦʂǙʨǱʊǗɿɩɿʆʧʃʧɿǖȀʈǻʃǸǗʄǶʆʁʨȐǍʃȈʆʃʧɴɲʫɾ Ȉʆɱǖʋʻʱȵ
ʁʬȂɴʁǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ ɺɦʨʈǑʨȉʃʌʧȃʃǱʊʁʄ̒ȐƼɿ̒ʃʧɴǱɿ̒ʄʃǍʉǱʊʄʁʆʫʋɱǖʋʢ̒ǖȅʃȂʃʻ-
ʱʆʋʱʌȌ˄ 
 
ȉǗȀː˖̂ ɰǐʫɴɰʊɾʨʊɰɦɳʨɹȁɿʁʄʃ̒ǿ ʈʭʉǗɿɨʌʁʁʭʋʊɴǱʊʄʁʆʫʋɱǖʋʻ̡ɺʋʄɴƼʢǖȉʃǱʊ
ɲʁȋʈɰʁ̡ʐɴɺʋʻ̒ȓʉʫɷʨʌʧɿȐ ȃʊɾ ʸʜɲʫɾ ȈʆʄʊʧȐǍʃ ǗɰʏʭɴʄʊʧȐǍʃǗɿɨʌɦʂǙʨǱʊʅǜʆǙʅȚʉǸ
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Ȑȃʊɾ ǸyʄȄǎʃ̒ʒʁʆʨʄɤǝɦǗǳ ȁ̫ǐɰ̒ʃʧɴǗɿɨʌɦʏʫʨʄʒɦɴƼɿʊɰǗʄʇʆ̡ɺʋʄɴƼʢǖȉʃǱʊʄʶʆʫʋ Ǘʆʈ-
ȂɴʁǶɿ̒ʌʧȃʃǱʊʁʄ̒ȐƼɿ̒ǗʄʇʆʄʁʆʫʋȂɴʁɦȄʷɦɺʨʈǑʨȐǌʊɲʫɾ Ȉʆɱǖʋʢ̒ǖȅʃǗʄɦʏʨʊɦʑʨɴʌʧɹ  ˄
 
ȉǗȀˑ ˎ̂ ɰǐʫɴɰʊɾʨȉʃȇɰǖʄɾǌʩɴʜɦʏɵɰǌʨȋʉǱʊɾ ȁ̔Ǘʄʇʆʄʁʆʫʋǿ ʈʭʉ ȅʃʄʱɣǁɹ
Ȑʊȃɿʫʄʶʆʫʋɱǖʋʻ ʏʶʱʑɴ ʜʊ ɹʁˀʊ ʄɴƼʢǖȉʃʱǗǳʷȁǐ ɰʻɺʋʻʏʫɱȈʆ ʜǗʁʆǖʏʈǑɿǌʧȐȃʊɾ ʸ
ǗɰʏʭɴʄʊʧȐǍʃ ʱǻʉʏʐǱʊǸʈʭʉǗɰʏʭɴȇɰʻʆˀʃǏȉʃʏʧʁǏʧɦʂǙʨʒʂʧǱʊɰʧɵǁɦȵɰǐʫɴʄʊʧɦʌɾ Ǘʄʇʆ
ʄʁʆʫʋ Ȅɦ ʃ̫ʧɴʉɰɲʁʊʬȀɴʈɰɦʂǙʨǱʊʌʧȈɲ˄  
 ʒʃʫǗɰʩɿǖɦʃ̫ Ȉǃʄ̒ʈɰǸʈʭʉʃʬʌʗʄʏʈǓˀʃǏɵʁʃʭʃ ˖ ɺ̡ʋʄǵǝɹʆʨǱʊɰʁɾ ɿ̒ʏǌɴ̒ǻʊʄʊʧȐǍʃ
ɺ̡ʋȂɰ̒ʁɴʃʩɴǱʊǗɿɩɿʆʧʃʧɿǖǱʊʄʁʆʫʋɱǖʋʻʃʧɴǱʊʊʁǲʃɦǻʉʏʶɦʋɴ &ȉʃʄǵǝɹʋʈǟʧɿʱȵ
ʗʄʏʈǓˀʃǏ˗ʳʃʊȅʉǱʊɾ̔ ʌ,ʐ,ʏǍɦʃʷ'˄ 
   

 ʇ.ʅ.ʇ.ʉ ǦƋȳƷěȫŷƮǓŸȧƞȧĞƶƷĥƐɗƷĥĳǖƶƉŷȳƐɋƜƼ ŐƷǓƄƐɗǦȶǜǔȷƋ 
 ʒʃʫǗɰʩɿǖɦʋɱ˒˕ʒʃǗɰ,ʄɰʏǇʨʒʁʆʨǱʊǗɲʄ̒ǗɲɴȐ ʊȃɿʫʄʁȆǘɹǗʏȂʄ̒ʒʬʐǜʬʃȅʃʒʃʫʈˀɿ
ȵɦ ʀrǀʁʨˑˏʲɱʂǐʬǷǐ ʶːˎˎ̞˄ʒʃʫǗɰʩɿǖɦʃ̫ ȉʃʱǳʋʄʶɾɴˆ 

Á ɰʁɾ ɿ̒ǱʊǗɲʄ̒ǗɲɴȐ ʊȃɿʫʄʁȆǘɹǗʏȂʄ̒ʒʬʐǜʬʃʃʧɴǱʊǗɲʄ̒ǗɲɴʏɰʈǕȈʆȓɷʨʌɰʈǕ
ʃʧɴǱʊɦǗʄʨǗȅʏȐ̒ ʊȃɿʫɦʃ̫ ǗʏʄȀʈʆʧʂʨȐ ʊʈ́ʫɴɦʊ́ȓʋʻrʃʒʃʫɤǆʁʨǗɰɧɴʌʨ̡ʉʃ́˄  

Á ʌʧȐʋȈʆʒʃʫʌɿǇɵʁɦȇ ȋ̫ʋǱ̒ʊȄɵʁʬʋ ǱʊȄʶʱɵɹ ǱʊɶǘɴǱɿ̒ Ǳʊʅʋʧɿ ǱʊʏǇʫɰʁʫɰ
Ǳʊʋɰ̒ɺʬʊǱʊɺʩɰɷɣǃʬʃʃʧɴǱʊɦǗʄʨǗȅʏȐ̒ ʊȃɿʫʄʁȆǘɹǗʏȂʄ̒ʒʬʐǜʬʃ ʄɦʨɦȂ ʄ̫ʨǸȐ ʊ-
ȃɿʫɦȄ ȉ̫ʃʋɰƽɾ ʸɦȂʋ ʜʏȉʏ ȵɦʊɰȚȈʆɦɺʨʈ ǗɦʄʨǗȅʏʊ̒ʭɵɦʐʨʉɵǗȉɹʻɦʑʨɴ
ʌʧɹ ʜɰʿɦʂǙʨǱʊ̡ɰ̡Ǘʄɲʫɾ ȈʆɰǐʫɴǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸɰʿɦǻʉ  ˄

 ʒʃʫǗɰʩɿǖɦʃ̫ ȉʃȈǃʄʻʃʬʌʗʄʏʈǓˀʃǏɵʶʃʭʃː ɺɦʨʈǑʨǱʊǗɲʄ̒ǗɲɴȐ ʊȃɿʫʄʁȆǘɹǗʏȂʄ̒ʒʬʐǜʬʃ
ʲɺʋʊʭʈȉʃˆ ʗʄʏʈǓˀʃǏˏɲʪȀȋɴȐʊȃɿʫʄʁȆǘɹǗʏȂʄ̒ʒʬʐǜʬʃʃʧɴʗʄʏʈǓˀʃǏː ɲʪǸʄɣǃʨɦǹ Ǖ̫
ʅʋʧɿʅʋ ǗɦʄʨǗȅʏȐ̒ ʊȃɿʫʄʁȆǘɹǗʏȂʄ̒ʒʬʐǜʬʃ̡ɺʋǗɿɨʌɵʫ̫ʄɣǃʨɦȵǗɰʏʭɴʄʊʧȐǍʃ˄  
 
 ʇ.ʅ.ʇ.ʊ ǦƋȳƷěȫŷƮǓŸȧƞȧĞƶƐɄĳĜȽŷěɋƞĳɗɅƙǓǁƭɯŷƷěȴĳƷƞɏǓȧǜƋȳ 
 ʒʃʫǗɰʩɿǖɦʋɱ˓ ʒˎʃǗɰ,ʄɰʏǇʨʒʁʆʨǱʊʄɦɴƼʨɿɰʁʆɴ̡̒ʅʏǙʉɿˀǗɰɧɴǗʆ̫ʏʨʐʃʫȅʃʒʃʫʈˀɿʱȵ
ʀrǀʁʨˏ̞ ʲɱɰɰƼǻǷǐ ʶˏ˗˗˖˄ȉǗȀʏʶǲʃʻˇʳʃʒʃʫǗɰʩɿǖɦʃ̫ȉʃ̂  
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ȉǗȀˏ  ̂ǗɿɨʌȅʃʄɦɴƼʨɿʏʐǗǳʏȐ ȃʊɾ ʸɺ̡ʋȉʃʋɰƽɾ ǸyǗɰɧʈʐʫ̋ʃʊɺǈʱǹǕʷãɰʁʆɴ̡̒ʅ
ǗɰɧɴǗʆ̫ʏʨʐʃʫäʏʊʱʏʊǱɿʻ&ɰ,ʏ,ʏ' Port Autonome de Sihanouk ville (PAS) ɺ̡ʋʏǍʧɿ
ǗɦǱʈȓǿ ʆȘȅʋǗɰʏʭɴȐ ȃʊɾ Ǳʊ ʃʧɴɺʩɰɷɣǃʬʃ ʃʧɴɦǗǱʈȓǿ ʆȘȅʋʐʧʊɣǆʌɿǍʫrʃ
ǗɰʏʭɴɦʏɺǈɰʧɵǁʃʧɴʐʧʊɣǆʌɿǍʫ˄ 

- ɰ.ʏ.ʏ ȉʃʁʨȐǐɰ̒ǱʊɦȵɰǐʫɴǗɰɧɴǗʆ̫ʏʨʐʃʫ 
- ɰ,ʏ,ʏɲʪǸʃʧɿʧʄʫɲƾʋȉʃʏǙˀʉȈʆ̡ʅǐɰʄɦɵǁɰɦʁʏʊɺǈȅʋʃʧɴʐʧʊɣǆʌɿǍʫ˄ 
- ɰ,ʏ,ʏ ǗɿɨʌʏǍʧɿɦǗǱʈʕʁǏʧʆʋʄʁʄɣǆɿǌʧrʃʒʃʫǗɰʩɿǖɦʃ̫ ʐɦʨʉʃʧɴɦǳʊʆȀʈʄʁɣǆɿǌʧrʃ
ǗʆʷȋɷǗɰʈʱʋɱˎ˔˗˔-ˎɵˑʫ̫rʀǀʁʨˏ˕ ɱ̡ʈʧʀʫȄ Ƿǐʁˏ ˗˗ ʏ̝ǌʨʆʨʋɰƽʃǌʧɰyʁʬɦȳ ʃr
ʏʐǗǳʏȐ ȃʊɾ ǗyʆʈȂɴʁʄʁʄɣǆɿǌʧrʃɵȗʄ̒ȇɾʧɷǃɰʈǕ˄ 
 

ȉǗȀː  ̂ɰ.ʏ.ʏȉʃȈʊɰʧɵǁɦʂǙʨȓɷʨʌɰʈǕ- ʏɦȍɰʈǕʈʬʋǻǈʃɦʋʨǱʊǵʊ̂ 
- ɰɾ ǋȃʊɰʧɵǁȄʶȄȍʇʏǌʫȈʊɺʋȄ̒ȍ 
- ʋɦʨɰǻɰ̒ʱʅǎʊʅǎʫɰʃʧɴɺʩɰɷɣǃʬʃʁʁʃʧɹ 
- Ǳʊǵʊ̡ʀʊɰȚʏǌʫɰʁʁʃʧɹ ǴǘʁɴʁʨȌ ʃ 
- ǱʊǵʊʒʇʧʌɼǊʃ̔ʃʧɴȐǌʊɦʐǻǈʊɵȄʏʈǓˀʃǏɰ,ʏ,ʏ̡ɺʋȉʃ ˄ɺ̡ʋǗɿɨʌʆǗɴʨɰ  

 
ȉǗȀˑ  ̂ɰ.ʏ.ʏȉʃȈʊɰʧɵǁ̂ 

- ʁʁʭʋɱʫʏǗɿɨʌʃʧɴǶɿ̡̒ɵɴɦʋʨǱʊǵʊǱʊȇʊʏʫʌɿǍʧȈʆʏʃǌʧʏʫɱʏǿǌ ʄʻȃǐ ʄʻɰǐʫɴɿʁʄʃ̒
ǗɲʄʻǗɲɴ˄ 

- ǗʄǱʃ̒ɦǳʋǱʊɾ ʃ̔ʧɴʊɦʄɠʄɰʧɵǁǱʊɺʬɵǳǐʃʧɴȓɷʨʌɰʊ˄ 
- Ǘɲʄ̒ǗɲɴɺʩɰȄ ʃʁʧɴǶɿ̡̒ɵɴʏɰʈǕȈʆʢǖȉʃǗʄʏʧʁǏȈʆʃʧɴȉʃǱʊʊʨɰɵʁɦʊʨʃ˄  
- ɰǐʫɴǼʃyǸȐǍʄˀʃȐ ȃʊɾ ɰy,ʏ,ʏʁʁʭʋʆʨʊɺǈʃʬʌʒʁǿ ɵʃʧɴǱɿʆǙɰʧɵǁȂɴʁȒ ʉ
ɺɦʨʈǑʨʄʁɦʆɹ ʄɦʏɰʈǕǗʏʄȀʈɰʈǕʌɿǍʫʊʄʏɱ̒ǘʭʃ˄  

 
ȉǗȀ˒  ̂ ʋɦʨɰ̡ʋɴʄʁʄɣǆɿǌʧʅǎʫʉʆʨɦʃ̫ ɰ.ʏ.ʏǗɿɨʌʄɴ̒ʆʃǏȓɰʊǗʏʄȀʈɵȗʄʻ ʃʧɴʄʁʄɤǃ Ǹ-
ʂʊȉʃ˄ 
 
ȉǗȀ˓ ˆ ɺɦʨʈʁʫʃɺʁʄʬɴrʃɰ.ʏ.ʏ Ǘɿɨʌɰʁɾ ɿ̒ɦǻʉʄɣǃʨɿʫʋǖǱʊɺʁʄʬɴ̡ ɺʋȅʃʁʁʭʋǱʊʟɰȈʆ
ʆʨǗɰʏʭɴɦʏɺǈɰʧɵǁʃʧɴʐʧʊɣǆʌɿǍʫʃʧɴǗɰʏʭɴȐȃʊɾ Ǳʊʃʧɴɺʩɰɷɣǃʬʃ˄  
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- ʆɦʋ ɺ̡ʋʒʃʫǗɰʩɿǖɦʃ̫ɵʬʋǸʂʊȉʃɰ,ʏ,ʏ ǗɿɨʌǶɿ̒ʁʫɰǸɰʈǕʏʧʁǏɦʆɹɵȗʄ̒ɷʁʃʭʏʊɺǈ
ʋɦʨǗʁʆǖʏʈǑɿǌʧȂɴʁʒʏʻ̡ɺʋȅʃɰɿ̒ǗȀɰǐʫɴʄɣǃʨȐ ʊɦʆʨʇɾǉ˄ 

 
ȉǗȀ̝ ʄ̂ʫɲƾʋʧɰɰ.ʏ.ʏǗɿɨʌʏǍʧɿɦǗǱʈʋɰƽʃǌʧɰy ǻɦʉ ʑ̡ɰ̡ ɺʋʏʱǗʈɵɦǻʉǗɰɧʈǗʄʩɰȚʇʧȅʋ
ǻɦʉ ʅ̡ǟɰɦʋʨǗʆ̫ȋɷǗɰʈʏǌʨʆʨʋɰƽʃǌʧɰyʁʬɦȳ ʃrʏʐǗǳʏȐ ȃʊɾ ʸ˄ Ƕʄ̒ʆʨɦʆʋ ɺ̡ʋʋɰƽʃǌʧɰʸ
ǻɦʉ ʑ̡ɰɦʃ̫ɵʬʋǸʂʊȉʃʄʫɲƾʋʧɰȂɴʁʒʏʻrʃ ɰ.ʏ.ʏʈʧʃʏǍʧɿɰǐʫɴǗɰʄɱˀɾǉʊʄʏʊ̒ɺǈɿʱʁɠɿʱʁ˄ 

 
ȉǗȀ̞ ˆ ɰ,ʏ,ʏǗɿɨʌɺʩɰȄʶɦǻʉǗɰɧʈǗʄʩɰȚʇʧȅʋ ɺ̡ʋȉʃʏʧʁǏʧȊ ɴ́ʂʁʁʬȌ ʉ ɺɦʨʈǑʨʄʁɦʆɹ
ʈʫɱǵʊɰǐʫɴǗɰʄɱˀɾǉrʃʄʁʄɣǆɿǌʧrʃʒʃʫǗɰʩɿǖɦʃ̫ ʃʧɴʄʁʄɤǃrʅǎɰǐʫɴʊʄʏɱ̒ǘʬʃ˄  

- ǗɰɧʈǗʄʩɰȚʇʧȅʋȉʃʏȉʏȈʆɺʬɵǲɴɦǗǱʈ̂  
- ɿʁǿ ɴǗɰʏʭɴȐ ȃʊɾ Ǳʊʃʧɴɺʩɰɷɣǃʬʃ ʊˏʬʄ ǗʄȃʃǸ  
- ɿʁǿ ɴʁʨʏǌʨǱʊɲɾ ʊyɺǈʈɚʃǌʨ ʊˏʬʄ Ǹʏȉɷʧɰ 
- ɿʁǿ ɴǗɰʏʭɴɦʏɺǈɰʧɵǁʃʧɴʐʧʊɣǆʌɿǍʫ  ʊˏʬʄ Ǹʏȉɷʧɰ 
- ɿʁǿ ɴȓǸǅʂʊǗɰɧɴǗʆ̫ʏʨʐʃʫ ʊˏʬʄ Ǹʏȉɷʧɰ 
- ɿʁǿ ɴǗɰʏʭɴȇɾʧɷǃɰʈǕ ʊʬʄˏ  Ǹʏȉɷʧɰ 
- ɿʁǿ ɴʃʧɦȊ ɷʧɿʊʄʏ ɰ̒,ʏ,ʏ ʊˏʬʄ Ǹʏȉɷʧɰ 
- ʒɲƾȄʉɰɰ,ʏ,ʏ ʊˏʬʄ Ǹʏȉɷʧɰ 

 
ȉǗȀˏˎ̂ ǗɰɧʈǗʄʩɰȚʇʧȅʋ ʄɦʨɰʒɴƾǗʄɷʫʁǗɲʄ̒ɦʆʋ ȓǗʏʉˀ ǻɦʉʒɿǍǗʄɦȊ ɷʃ̔rʃʏʐǗǳʏ
ȀʈǱʊʒɦɣǃʨɹʊʄʏǗ̒ʄȃʃ ʜȀʈʏʶɦɾʨʊrʃʏȉɷʧɰ ɺ̡ʋȉʃʄʭʃȄɰ̒Ȋ ɴ́ɿʧɵɰǐʫɴɵʁɦǿ ʈ
ʏȉɷʧɰȂɴʁʒʏʻ˄ ʱȂʷǸȊ́ ɴǿɰʿʱǻʉǗɰɧʈǗʄʩɰȚʇʧȅʋ ǗɿɨʌɦʂǙʨǱʊǗʄɷʫʁȊ ɴ́ɿʧɵˏɺɴɰǐʫɴ
ʊʉʸʱʆʋˑʲɱ˄ ɰǐʫɴɰʊɾʨȉʃʂʫʊy ǗɿɨʌǗɦɷʨʏ ʊɦʨʏʏȉɷʧɰǿ ȉǐɰ̒ ɺ̡ʋȉʃʌˀʉɵʁǿ ʏǸ̒ɴɦɲ
ɺɦʨʈǑʨɺʩɰȄǱʁʊǗʄɷʫʁ˄ ǗɰɧʈǗʄʩɰȚʇʧȅʋ ǗɿɨʌʆʧȈɰȚɦʋʨʄɤǝȂɴʁȒ ʉ ɺ̡ʋʏǍʧɿɰǐʫɴǗɰʄɱˀɾǉʊʄʏʻ
ɱǘʬʃ˄ ʊɦʄɠʄȍʊyrʃǱʊǗʄɷʫʁǗʆʈȂɴʁʟɰȐ ʊȂɰ̒ʁʧʃȂɴʁȒ ʉǗɿɨʌɦʅǅʨʊɷʬʃʏȉɷʧɰǗɰɧʈǗʄʩɰȚʇʧȅʋ
Ǘɲʄ̒ʊʬʄ ʃʧɴʈɚʃǌʨǗɿɩɿʆʧʃʧɿǖʊɺǈʢǖȅʃȊ ɴ́ɿʧɵ ˏˎrʀǀʈʫʃɦʆʋ ʄɦʨɰʒɴƾǗʄɷʫʁ˄ ɰʧɵǁǗʄɷʫʁʊʄʏǗ̒ɰɧʈ
ǗʄʩɰȚʇʧȅʋȓɵǗʄǗʆʩɿǌɦȳȅʃʋʫ̫ǗȀ ɿ̡ȉʃʌɿǌȉʃʏȉɷʧɰȊ ɴ́ɿʧɵȇɰ̒ɰǿǌʋ˄ ʄɦʨʏʧʃǸ
ʈʧʃǗɲʄ̒ɰʬʊ́ʫʈɦʁǱʊǗʄɷʫʁǗɿɨʌɦʋʨɰɦȳ ˏ˓ʳʀǀǗɦǱʉ ʁɦɠɿ ɺɦʨʈǑʨʆʧȈɰȚɦʑʨɴʌʧɹ ʋɦʨʄɤǝȀʈʊɦʄɠʄ
ȍʊyɺ̡ɺʋ˄ɰʧɵǁǗʄɷʫʁɦʋʨɰɦǗǱʉ ʃɦ̫ ʆʫʁǶȅʁɵ̒ȂʈȂʊɰʬʊ́ʫʈɦʁ˄  
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 ʏɦɵɰǌʨʏ ǗɦʈɵȂʶɴȒʉʊʄʏʻǗɰɧʈǗʄʩɰȚʇʧȅʋȓɵʉɰǸǱʊȅʃʋʫʷǗȀʲɿȉʃǱʊʒʃʫʈˀɿ
ʱǻʉʏʶʱʑɴȈɲɦǗɵʨʃrʃʏȉɷʧɰʒɴƾǗʄɷʫʁ˄ ʄɦʨʏʧʃǸǱʊ̡ɵɰʏ ʈɦǘɴȉʃɵʁʃʭʃɦʏǕʨǳǐʏʶɦʑɴʊʄʏʻ
Ǘʄȃʃ ǗɿɨʌǶɿʻʁʫɰǸʗɿǌʈȈʆ˄ 
 
ȉǗȀˏ ˏ̂  ʏɦɵɰǌʨʏʱǗʈɵrʃǗɰɧʈǗʄʩɰȚʇʧȅʋ Ǘɿɨʌɰɿ̒ǗȀɰǐʫɴɰʁɾ ɿ̒ɦʐɿʫʈʭʉ ɺ̡ʋǗɿɨʌʄɣǃʬʃɦȳ
ȓǸǅ ʂʊȓǿʆȘȅʋȳɦʏȉɷʧɰǗɰɧʈǗʄʩɰȚȉǐɰ̒̌ ʃʧɴɦȳʈɚʃǌʨǗɿɩɿʆʧʃʧɿǖʊɺǈǗʆʈȂɴʁȐǍʄˀʃɺʿrʁ
ʁɦɠɿ ɺ̡ʋȉʃ̡ɵɴɰǐʫɴȉǗȀ ː˒ ʃrʒʃʫǗɰʩɿǖɦʃ̫ ɰǐʫɴʊȍɴˏ ˓r ʀǀȊ ɴ́ʉʬʊǶʄ̒ʆʨrʀǀǗʄɷʫʁ˄
ɰʶɾɿʻʐɦɿʫɦɺʨʈǗɿɨʌȉʃɵʫ̫ʐɿǍɦʋǲ ǻɦʉǗʄȃʃʒɴƾǗʄɷʫʁʃʧɴʏȉɷʧɰǗɰɧʈǗʄʩɰȚʇʧȅʋǿ ȉǐɰ̒
ɺ̡ʋȉʃʌɿǌȉʃɰǐʫɴɰʧɵǁǗʄɷʫʁɦʆʋʈʫʃʱȄʷ˄ 

 
ȉǗȀˏ ː̂ ʒɲƾȄʉɰȉʃȈʊɰʧɵǁǸʒǐɰǗɲʄ̒ǗɲɴǸǗʄǗɰɿʨɰ,ʏ,ʏʃʧɴǗɿɨʌȅʃ̡ɿɴȀɴʁʏǗȉʄʻ
ȓɾ ɿǌʧˑ Ƿǐ ʶɦǻʉʒʃʫǗɰʩɿǖȀʈʏʶɦɾʨʊʄʏǗ̒ɰʏʭɴȓǿʆȘȅʋ  ˄
 
ȉǗȀː ˒̂ ʊʉʸʱʆʋˏ˓rʀǀȊ ɴ́ʉʬʊʄʁʅʫɿ ǗɦǱʉʆʨǱʊʒʃʫʈˀɿʊʄʏǗ̒ɰɧʈǗʄʩɰȚʇʧȅʋɰ,ʏ,ʏǗɿɨʌ
ʅɦǅʨɷʬʃʊɺǈʈɚʃǌʨʁʁʭʋʄʃǎʫɰʁʨʏǌʨǱʊɲɾ ʊyɺǈʈɚʃǌʨʊɺǈʈɚʃǌʨǗɰʏʭɴȓǿ ʆȘȅʋ ʃʧɴʊɺǈʈɚʃǌʨǗɰʏʭɴ
ʏɦɺǈɰʧɵǁʃʧɴʐʧʊɣǆʌɿǍʫʃʬʌʟɰȐʊɺʬɵǲɴɦǗǱʈ̂  

- ɰʶɾɿ̒ɦʐɿʫǗʄɷʫʁrʃǗɰɧʈǗʄʩɰȚʇʧȅʋ 
- ɲɦǗȉɴʏʐǗǳʏ ɺʬɵȉʃ̡ɵɴɰǐʫɴȉǗȀˏ˖ʊȅʉǱʊɾ ʏ̔ǌʨʆʨʏɰʈǕȈʆ-ɿʫʋǖǱʊ ʃʧɴ 
ɲɾ ʃʨǗɲʄ̒ǗɲɴȂɴʁȒ ʉʊʄʏ ̒ɰ.ʏ.ʏ 

- ʊȅʉǱʊɾ ʊ̔ʄʏʏ̒ǐɴǱʊɲɾ ʃʨ˄ 
 
ȉǗȀː ˓̂ Ǘɿɨʌȅʃǻɰʻʢǖʱȵʒʈɰ,ʏ,ʏʃʬʌʈɚʃǌʨǗɿɩɿʆʧʃʧɿǖʊɺǈȉǐɰ̒ ɺ̡ʋǗɿɨʌ̡ɿɴȀɴʁɦ ǻʉʒʃʫ-
ǗɰʩɿǖȀʈʏʶɦɾʨʊʄʏʊ̒ɺǈʈɚʃǌʨǗɰʏʭɴɦʏɺǈɰʧɵǁʃʧɴʐʧʊɣǆʌɿǍʫ˄ʈɚʃǌʨǗɿɩɿʆʧʃʧɿǖʊɺǈȉʃʏʧʁǏʧɵʬʋʊʭʈǗɲʄʻ
ɰʧɵǁǗʄɷʫʁʊʄʏǗ̒ɰɧʈǗʄʩɰȚʇʧȅʋ ʐɦʨʉȓɵʅǌʋʻɦȊ ʄʋʻɦʋʨǗɲʄ̒ɵʁɾʫɵrʃʊɦʄɠʄȍʊy ɿ̡ʆʫʁȉʃʏ ʈɦǘɴ
ʒʃʫʈˀɿɦʑʨʉ˄ ʈɚʃǌʨǗɿɩɿʆʧʃʧɿǖʊɺǈǗɿɨʌʄʶʱʆɹʱʄʏɰɰʈǕʱǻʉʒʃʫʱȌʈȀʈʄʁʄɣǆɿǌʧrʃȉǗȀʁʨ
ːˎʱȳː ˓ʳʃǗʆʷȋɷǗɰʈʱʋɱ ɷʏ-ʊɰʈ-ˎ˔˗˔-ˎɵˑʫ̫rʀǀʁʨˎˏ ɱ̡ʈʧʀʫȄ Ƿǐʁˏ ˗˗ ʏ̝ǌʨʆʨ  
ʋɰƽʃǌʧɰyʁʬɦȳ ʃrʏʐǗǳʏȐ ȃʊɾ ʸ˄ 
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 ʇ.ʅ.ʇ.ʋ ǦƋȳƷěȫŷƮǓŸȧƞȧƻȡĠȡŷǦƋȳŗŔŷǖĳǓĳɗ 
 ʒʃʫǗɰʩɿǖɦʋɱ˖ ʒ̝ʃǗɰ,ʄɰʏǇʨʆʨʋʧɱʧɿʒʃʫɤǆɿȐɴʏɴ̒Ǘɿɨʌȅʃʒʃʫʈˀɿɦȵ ʀrǀʁʨˏ˗̡ɱʂǐʬ
Ƿǐ ʶˏ˗˗˕˄ȉǗȀʏʶǲʃʻˇʈʭʉɵʁʃʭʃ̡ɺʋǸʄ̒Ȃɰ̒ʁɴʃʩɴɲʱǗȉɴʊʭʈȉʃ  ̂
 
ȉǗȀˏ ˆȋʋʊ̒ʬʄʌʃǌʄʫɲƾʋ ʜʃʨɿʧʄʫɲƾʋȐȃʊɾ ʜyʟɰɷʃȉʃʏʧʁǏʧȐ ɴʏɴ̒ʒǳʊɦʋʨɺʨ̡ ɺʋǸ
ɰʈǕʏʧʁǏʧʊʄʏɱ̒ǘʭʃ ʐɦʨʉʏʧʁǏʧȐ ɴʏɴ̒ɦʃ̫ ǗɿɨʌʁʁʭʋȅʃǱʊǱʊȇʊɦǻʉʒʃʫǗɰʩɿǖɦʃ̫˄ ʋʧɱʧɿ
ʒʃʫɤǆɿȐ ɴʏɴ̡̒ ɺʋȅʃɦɵɹ ȓɦʉʈʫʃǱʊȐ ɴʏɴ̒ǸǗɲʩ̫rʃȈʆǗʏʄɵȗʄ̒ʊʄʏʏ̒ɾʁ ɴ̒˄  
 
ȉǗȀ˒ ˆʏʈɿǍɰʧɵǁʊʄʏȐ̒ Ȍ ɱɦɿǌʃʧɴȐ Ȍ Ǘɰɧɴ 

˒,ˏɦɱɿǌ-ǗɰɧɴȉʃʏʈɿǍȈʆɰǐʫɴǱʊɦɵɹʋʧɱʧɿʒʃʫɤǆɿȐ ɴʏɴ̒ ǗɦǱʈǱʊʁʁʭʋɱʫʏǗɿɨʌ
ʊʄʏʻɱǘʭʃ˄  
˒, ʋːʧɱʧɿʒʃʫɤǆɿȐ ɴʏɴ̒Ǘɿɨʌȅʃɵʫ̫ʐɿǍɦʋǲ ǻɦʉǗʄɿʧʇʬȋɷʊǻǈʇʧȅʋǗʄǶʁʁʨǗɰɧɴʜ
ǻɦʉʒʇʧȅʋ ɱɦɿǌ-Ǘɰɧɴ ʜʒʇʧȅʋʊɴ̡ɺʋʁʁʭʋȅʃʏʧʁǏʧǗʄȂʃ˄ ȋʋǱ̒ʊʄɺʧɦʏʂʈʧʃʅǌʋʻ
ʋʧɱʧɿʒʃʫɤǆɿȐɴʏɴ̒ǗɿɨʌȉʃǱʊʄɤǃɰ̒ǸȌ ʉʋɰƽʒɰǜʊʃʬʌʈʬʋ ʐɦɿʫɵȗʏȌ̒ ʏʻ˄ 

 
ȉǗȀː ˕̂ ʏʫʌɿǍʧȈʆʃʧɴʏʫɱʫȉʋȈʆȐȃʊɾ ȅyʃʲɵɴȁʋʧɱʧɿʒʃʫɤǆɿȐɴʏɴ̒ʃʩɴʈʧʃ
ʅǇʋʻɷʬʃɦʑʨʉɵʁɦȇ ʏ̫ɾʁ ɴ̒ȂɴʁȒ ʉǿ ɺ̡ʋʁʨȀɴʁ Ǘʄɦʇʁ ʜʁʁʐʶʲɺʋȉʃʋɰƽɾʸȄʶʢǖ
ʄ̫́ȇʋʏ̒ʫɱʫȉʋȈʆʜɺʋʏ̒ʫʌɿǍʧȈʆȐ ȃʊɾ Ȅyʢʁǖʊ ǲʁʃ ʜʄǿǇ ʋʢǖȉʃʈʐʃǇȋʉ˄ 

ː˕, ʁˏʨɺʨɦǗǳ ȁ̫ǐɰ̒&ʁʨɺʨ̡ɺʋȓɵȉʃɦǗǳ ȁ̫ǐɰ̒'ȅʃ̡ɵɴȁ ʋʧɱʧɿʒʃʫɤǆɿȐ ɴʏɴ̒
ʃʩɴʈʧʃʅǇʋɷ̒ʬʃɦʑʨʉɵʁɦȇ ʁ̫ʨɺʨ̡ɺʋȓɵȉʃʈʐʃǇȋʉ ɿʁʄʃ̒ȅɰ̒Ǘʏɧɿʊʋʶ ɿʁʄʃ̒ɺʨɦʏʨʈ
ɺ̡ʋǗɿɨʌǱʊȇʊȀʈȉɿ̒ǗǶɴʁʁɦʃǘ̡Ǘʆɰʏǎʩɴʄʩɴʄʭʊ̡ɺʋʆʫʁȉʃȈʆʊʩɴȉǗʁɲʄ̒Ǘǳʃ̒ ʐɦʨʉ
ȓɵʄǿǇ ʋʢǖȉʃʱǗǳʷȁǐ ɰʻɵʁɦȇ ʏ̫ʫʌɿǍʧȈʆʊʄʏʈ̒ʃʫʏǜʃʧɴʏʈǑɿǇʧǗʁʆǖɦʋʨɰ̡ʋɴ̡ɿʇʬʈʧ
ǻǈʃȂɴʁɦȄ ȅ̫ʃʒʃʫʈˀɿȀʈʄǘɴ̒ɦǳʋ˄ ʋʧɱʧɿʒʃʫɤǆɿȐ ɴʏɴ̒ ʃʩɴʈʧʃʅǇʋɷ̒ʬʃɦʑʨʉ
ɵʁɦȇ ɺ̫ʨȓɵʋʧɵʁʩɰ Ǳʋǿ ʏɾʁ ɴ̒ɦȄ ʏ̫ǍʧɿȀʈȉɿ̒ǗǶɴʁʁɦʃǘʋɦʨ̡Ǘʆɰ ʏǎʩɴ ʜʄʩɴ
ʄǿǇ ʋʢǖʀʉɵʫ̫ʋʁǏȈʆʊɰȚʁʩɰʁʫɰ ʜʋʁǏȈʆʄɴǝʬʊʁʩɰʆʨʁʨɺʨɦȄʷ ʃʧɴʁʨɺʨɷʧɿǲɴ ʃʧɴ
ʄ̫́ȇʋɺ̒ʋɲ̒ʫɾ Ȉʆʁʩɰ˄  
ː˕,ȃːɿʫʊ ǲʁʃʱǻʉʏʶʱʑɴȅʃ̡ɵɴȁʋʧɱʧɿʒʃʫɤǆɿȐ ɴʏɴ̒ʃʩɴʈʧʃʅǇʋɷ̒ʬʃɦʑʨʉ ʜ
ȓɵʒʃʫɤǆɿʢǖ̡ɿɰǐʫɴɰʊɾʨɦǗǱʈʄɣǆɿǇʧʆʧɦʏʏ ʄɦʨʏɾʁ ɴ̒ɦȄ ȓ̫ɵǗɿɨʌʁʁʭʋʊɴȃɿʫʊ ǲʁʃ
ʱǻʉʏʱʈǘɴǲǘʁɴ̌ ʜɦʄʨʏɾʁ ɴ̒ɦȄ ȓ̫ɵʄɴƼȃɿʫʊʁǲʃɦǻʉʏʶɦʑɴǲǘ ʶɴˇ˄ 
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ȉǗȀː ˖̂ ǱʊǱʊȇʊʊʈɾʨʉǻǈʃ ȅʃ̡ɵɴȁ ʋʧɱʧɿʒʃʫɤǆɿȐ ɴʏɴ̒ ʃʩɴʈʧʃʅǇʋɷ̒ʬʃɦʑʨʉ
ʄɦʨʏɾʁ ɴ̒ɦȄ ȉ̫ʃǗʄɦʇʁʁʁʐ ʜʁʁʨȀɴʁȓɵʄǿǇʋʢǖʒʃǇȋʉɺʋǱ̒ʊʒʇʧʊɰǜʜʒʃǇȋʉɺʋǱ̒ʊ
ʋɦʨɰɿrʈǘrʃʊʈɾʨʉǻǈʃʂʈǕǸɿʧʜǗɰɧɴʜɦɰʊɺʁ̡ɾ ʋǗʄʌɿǇʧȐ ɚʏǇʃʧɴʄʫȋɾ ʌɿǍʫʜȓɵʒʃʫɤǆɿʢǖ
ɿ̡ɰǐʫɴɰʊɾʨɦǗǱʈʄɣǆɿǇʧʆʧɦʏʏ  ˄

 
ȉǗȀˑ ˏ̂ Ǳʊʅƾɿ̒ʅƾɴ̒ʁʩɰȐǟɿʃʧɴǱʊʄɦȇǁɹ ǶɦʋʁʩɰɰɱǙɰ̒ 

ˑˏ, ȅ˒ʃ̡ɵɴȁ ʏɾʁʫʁʋʧɱʧɿʏʫʁʋʧɱʧɿʒʃʫɤǆɿȐ ɴʏɴ̒ǗɿɨʌȉʃɲʶʃʬʊȓɴʄɴƾʃʻʒȄʈˀʉ
ʃʧɴǗʄʆˀʃǏʄʃǇȈǃʄ̒ɦȳʋʬʄɴǝʬʊʁʩɰʏǟʫʉ˄ʋʧɱʧɿʒʃʫɤǆɿȐɴʏɴ̒ʃʩɴʈʧʃʅǇʋɷ̒ʬʃɦʑʨʉ ʄɦʨʆʫʁ
ʄǵǝɹǱʊȃȄǗɲʄ̒Ǘǳʃ̒ʒʁʆʨʒȄʈˀʉ ʃʧɴʏʫɱʫȉʋȈʆɵʁɦȇ ʏ̫ɾʁ ɴ̡̒ɺʋȅʃɦǗǳɴ ʃʧɴ
ʄǿǇʏɾʁ ɴ̒ɦȵɷʫʁʌʧɹ ɺ̡ʋȉʃǗȐ ʄ̒˄  

 
ʆ.ʅ.ʇ.ʌ ǦƋȳƷěȫŷƮǓŸȧƞȧƋĥƶȶƐƋȧƭěƨƩ ƹłƉƋȧ Ʒěȴĳ ƋȡĳƁȧƷƐłȳɋłƋ 

 ʒʃʫǗɰʩɿǖɦʋɱ˒ːʒʃǗɰ,ʄɰʏǇʨʒʁʆʨʃɲʊʬʄʃʨʉɰʈǕȋɷȃʃʨǗɰɧɴʃʧɴʁʨǗʄɷʫʁɷʃȅʃʒʃʫʈˀɿ
ȵɦ ʀrǀʁʨˎˑʲɱʱʈȐ Ƿǐ ʶːˎˏ˓ɦ ǻʉȉʃʄʶɾɴȃȄȅʃʃʬʌˆ 

Á ɲʫɾ ȈʆǗʄʏʧʁǏʧȈʆɵʨʊȈʆʃʧɴʏʈʂʈ̓rʃʃɲʊʬʄʃʨʉɰʈǕ 
Á ǱʊȇʊʏʧʁǏʧʃʧɴʅʋǗʄɦȊ ɷʃ̔Ȑ ȃʊɾ ʸʃʧɴʟɰɷʃɰǐʫɴǱʊʒʇʧʌɼǊǱʊʒʇʧʊɰǜʃʧɴǱʊ
Ȑɴʏɴ̒ 

Á ǱʊɦʋʨɰɰʈǓʏɿ̒rʈǘʌʄǑʂʈ̓ ǱʊʒʇʧʌɼǊʃ̔rʄɿɴ ʃʧɴʊʭʈɵʁ̡ɾ ɰǱɿ̒ʄʃǍʉǱʊ̡ǗʄǗʄɩʋ
ȓǱʏȃɿʫʏɰʋǗʆʈȂɴʁʄɦɴƼʨʃǱʊʄǵƼʊʃʧɴǱʊʁʄ̒ȐƼɿ̒ɦǗǳ ʈ̫ʐʃǌȋʉ 

Á Ǳʊʉɰɵʧɿǌʁʫɰǻɰ̒ɺʋʏ̒ʫʌɿǍʧȈʆʏʫɱȉʋȈʆʃʧɴȈʆǵʉǗʏɩʋ ʏǗȉʄʻʈʃʫʏǜȂʶɴ
ʒʏǳ̒ǐʊʭʈȂɴʁɷʃʆʧǱʊɷʃǶʏɷ̒ȋʃʧɴɰʫȉʊ˄ 

 
ȉǗȀː ˏ̂ ʅʋ ʂɦɠʄrʅǎǗɰȒ ȅɿʏɾʁ ɴ̒ ʂɦɠʄʃʩɴrʅǎɺʨʑʬɿ̔ʒɿʧʄʊʧȉ ɲʧɿǸȈɲʊʉʏǗȉʄ̒
ǗʄɦʇʁɺʨȓɵȐɴʏɴ̒ȅʃɦȵʁʨǗɰɧɴǗɿɨʌȅʃɰʶɾɿʻɺʬɵǲɴʱǗǱʈˆ 

.ˏ ɿʶʄʃʻʋʶʱȵǻǈ ʃ 
- ɿʁʄʃ̒ʋʶɦȵǻǈʃǻɵ̒ʆʨǳǐ ʲɺʋȉʃɰʶʆʏʻȂʄ ʈʧʃʢǖɦʋʨʏʆʨ˓ %ˎ ʃrrʅǎɺʨʑʬɿ̔˄  
- ɿʶʄʃʻʋʶʱȵǻǈ ʃǸʄʻǳǐ ʲɺʋȉʃɰʈǓʏʻȂʄ ʈʧʃʢǖɦʋʨʏʆʨ̞ %˓ ʃrrʅǎɺʨʑʬɿ̔˄  
- ɿʶʄʃʻʋʶʱȵǻǈ ʃʲɺʋȉʃɰʈǓʏʻʈʂǖʈ ʈʧʃʢǖɦʋʨʏʆʨ̝ %ˎ ʃrrʅǎɺʨʑʬɿ̔˄  
- ɿʶʄʃʻʋʶʱȵǻǈ ʃʲɺʋȉʃɰʈǓʏʻɱǓʏʻ  ʈʧʃʢǖɦʋʨʏʆʨ̝ %ˎ ʃrrʅǎɺʨʑʬɿ̔˄  
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- ɿʶʄʃʻʋʶʱȵǻǈʃɵǗʈɧʷ    ʈʧʃʢǖɦʋʨʏʆʨ̝ %˓ ʃrrʅǎɺʨʑʬɿ̔˄  
.ː ɿʁʄʃ̒ȇɾʧɷǃɰʈǕ 
- ɿʁʄʃ̒ȇɾʧɷǃɰʈǕ ʈʧʃʢǖɦʋʨʏʆʨ̞ %˓ ʃrrʅǎɺʨʑʬɿ̔˄  
- ɿʁʄʃ̒ȇɾʧɷǃɰʈǕɵǗʈɧ̫ ʈʧʃʢǖɦʋʨʏʆʨ̞ %ˎ ʃrrʅǎɺʨʑʬɿ̔˄  
.ˑ ɿʶʄʃʻʗʏȚʐɰʈǕ 

- ɿʶʄʃʻʗʏȚʐɰʈǕ ʈʧʃʢǖɦʋʨʏʆʨ̝ %ˎ ʃrrʅǎɺʨʑʬɿ̔˄  
- ɿʶʄʃʻʗʏȚʐɰʈǕǗȐʋ ʈʧʃʢǖɦʋʨʏʆʨ̝ %ˎ ʃrrʅǎɺʨʑʬɿ̔˄  
- ɿʶʄʃʻʗʏȚʐɰʈǕɵǗʈɧʷ ʈʧʃʢǖɦʋʨʏʆʨ̝ %ˎ ʃrrʅǎɺʨʑʬɿ̔˄  
.˒ ɿʶʄʃʻɵǗʈɧʷ ʈʧʃʢǖɦʋʨʏʆʨ̞ %ˎ ʃrrʅǎɺʨʑʬɿ̔˄  
.˓ ɿʁʄʃ̒ɺʩɰɷɣǃʬʃ ʈʧʃʢǖɦʋʨʏʆʨ̝ %ˎ ʃrrʅǎɺʨʑʬɿ̔˄  
.̝ ɿʶʄʃʻʱʁʏɵʊɾʿ ʈʧʃʢǖɦʋʨʏʆʨ˓ %ˎ ʃrrʅǎɺʨʑʬɿ̔˄  
.̞ ɿʁʄʃ̒ʊɺǈȅʋʃʧɴɦʏȍȐ ȃʊɾ : ʈʧʃʢǖɦʋʨʏʆʨ̝ %ˎ ʃrrʅǎɺʨʑʬɿ̔˄  
.̟ ɿʶʄʃʻʋʶʐȐȃʊɾ:ʃʧɴrʅǎrʄɿɴ ʈʧʃʢǖɦʋʨʏʆʨˏ %ˎ ʃrrʅǎɺʨʑʬɿ̔˄  
.̠ ɿʁʄʃ̒ʌʄǑʂʈ̓ʃʧɴȐ ʏȄ ʈʧʃʢǖɦʋʨʏʆʨ˓ %ˎ ʃrrʅǎɺʨʑʬɿ̔˄  
ˏ .ˎ ɿʶʄʃʻʱʅǜɴˇʈʭʉɵʶʃʭʃʱʁɠɿ ʈʧʃʢǖɦʋʨʏʆʨ˓ %ˎ ʃrrʅǎɺʨʑʬɿ̔˄  

 ʅʋ ʂɦɠʄrʅǎǗɰȒ ȅɿʏɾʁ ɴ̒ ʂɦɠʄʃʩɴrʅǎɺʨʑʬɿ̔ǲɴɦʋʨɦʃ̫ ʈʧʃʉɰʈɰʒʃʫʌɿǌɦȵɿʁʄʃ̒
ʋʶɦȵǻǈʃǿ ȉʃ̡ʅʃǱʊɦǗʄʨǗȅʏɺ̒ʨʒʃʫʈˀɿǸʅǘʬʌǱʊʊʭɵɦʐʨʉ ʈʫʃʒʃʫǗɰʩɿǖɦʃ̫ɵʬʋǸʂʊȉʃ˄
ɰǐʫɴȐǕʊɿʨɦʃ̫ ȓǸǅʂʊȉʃʏʈɿǍɰʧɵǁǗɿɨʌʒʃʫʌɿǌȀʈ̡ʅʃǱʊɦǗʄʨǗȅʏɺ̒ʨɦȄʷ˄  
 ɵʁɦȇ ɰ̫ʊɾʨʏɾʁ ɴ̒ʀǕʨȐ ɴʏɴ̒ɦȵ ʋɦʨɺʨʈʭʉɰ̡ʃǘɴ ɺ̡ʋȉʃȓǳʊǶʏʈ̒ʭʉʛɦǗɵʨʃ ʐɦʨʉ
ǳǕʃɲɦǗȉɴʊʫ̫ɦʊʨɦɵɹ ʆɦʋ Ȅɦʷɦʁ ʅʋ ʂɦɠʄrʅǎǗɰȒ ȅɿʏɾʁ ɴ̒ɦʂɠʄʃʩɴrʅǎɺʨʑʬɿ̔ Ǘɿɨʌɲɾ Ȅ
ʱǻʉ̡ʀʈrʅǎǗɰȒ ʃrʏɾʁ ɴ̒Ƕʏʻɦȳ ʋɦʨrʅǎǗɰȒ ʃrʏɾʁ ɴ̒ʀǕʨ˄ 
 ʅrǎɺʨ̡ɺʋ ȵɦʏʋʆ̒ʨǱʊȐ ɴʏɴ̒ɰǐʫɴɺʨʑʬɿ̔ ǗɿɨʌɦʊɠʄɵʁʢǖȉʃʏʭʃɵȗʊǗǸʄʁʩɰȊ ɴ́ɿʧɵˑ ˎ
&Ȑ ʈʏʧʄ'Ȉɲʊʉ ʃrrʅǎɺʨ̡ɺʋ ȵɦʏʋʆ̒ʨǱʊȐ ɴʏɴ̒ɦʃ̫˄ʄ̡ʃǍʈɦʋʨʏʭʃɵȗʊǗǸʄʁʩɰǗɲʄ̒ɺʨ-
ʑʬɿ̔ɦʏǐʨʏʫʁǱʊȐ ɴʏɴ̒Ǘɿɨʌɰʁɾ ɿ̒ʢǖǻʶɦɺʨʈɦɸ ʨǗʏʄȀʈʄʁǻǈ ʃʱʄɵǁɰʱʁʏɺɦʨʈǑʨʄɦɴƼʨʃrʅǎǗɰȒ
ʄrɿɴɰǐʫɴʁʨǗɰɧɴʃʧɴʊʭʈɵʁ̡ɾ ɰǱɿ̒ʄʃǍʉǱʊ̡ǗʄǗʄɩʋȓǱʏȃɿʫʏɰʋ˄ 

 ʅrǎǗɰȒ ɺʨʑʬɿ̔ˏ ˓ &ˎʈʭʉʊʉȑ ʏʧʄ' ʈ̡́ǗɿǗɰȒ Ǘɿɨʌǻʶɦɺʨʈɦɸ ʨʢǖȅʃȊ ɴ́ɿʧɵˏɦɺʨʈ
ʋɦʨɰ̡ʋɴ̡ɿȉʃʄʁʄǑɣǆɿʧǌ̡ɵɴɦʅǜɴʆʨɦʃ̫˄ ɰǐʫɴǱʊɲɾ Ȅ ʄɦʨʋʁǈʅʋǸɵʁʃʭʃʁʏȈɲ ɵʁʃʭʃ
ɺɦʨʈɦɸ ʨǗɿɨʌɰʁɾ ɿ̒ʉɰɵʁʃʭʃɲɿ̡̒ɺʋȉʃɿrʈǘʂʁǸɴʄȄǎʄ̒rʃʋʁǈʅʋ  ˄
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 Ǳʊɰʁɾ ɿ̒ʃʧɴǱʊɲɾ Ȅʅʋ ʂɦɠʄrʅǎǗɰȒ ȅɿʏɾʁ ɴ̒ɦʂɠʄʃʩɴrʅǎɺʨʑʬɿ̔ ʃʧɴʄʁǻǈʃʋʈǟʧɿ 
ʳʃǱʊɦʊɠʄɵʁrʅǎrʄɿɴ Ǘɿɨʌɰʁɾ ɿ̒ɦǻʉǗʄǱʏʊʄʏʊ̒ɺǈʈɚʃǌʨǗɰʏʭɴɦʊɠʄɵʁ̡ɺʃɺʨʃɲʊʬʄʃʨʉɰʈǕʃʧɴ
ʏɾʁ ɴ̒˄  
 ʄǘɴ̒ʅʋ ʂɦɠʄrʅǎǗɰȒ ȅɿʏɾʁ ɴ̒ ʂɦɠʄʃʩɴrʅǎɺʨʑʬɿ̔rʃȋɷȃʃʨʃʧɴǗɰɧɴǗʏɧɰɱˀɾǉǗɿɨʌʅǌʭɵ
ʅɦǌʨʈɦʊɠʄɵʁɺʬɵʃʨɿʧʌʧʂʨʄǘɴ̒ɦǳʋ ǗɦʄʨǗȅʏɺ̒ʨ ʃʧɴ̡ʅʃǱʊɦǗʄʨǗȅʏɺ̒ʨʃʧɴʏ Ǘɦʈɵǻɰ̒ʢǖɦǗʄʨǗȅʏʻɦǻʉ
ʏɦɵɰǌʨʏʱǗʈɵʊʄʏʻǗʄȃʃɲɾ:ɰȉǕʂʧǱʊɦʊɠʄɵʁ̡ɺʃɺʨʃʧɴʃɲʊʬʄʃʨʉɰʈǕȁǐɰ̒Ǹɿʧ˄ 

 
ȉǗȀː ˓̂ ʅʋ ʂɦɠʄʊȍɴrʅǎǗɰȒ ȅɿʏɾʁ ɴ̒ʃʧɴrʅǎɺʨʑʬɿ̔ʒɿʧʄʊȉɲʧɿǸȈɲʊʉ ȵɦɰǐʫɴǗʄɦʇʁ
ɺʨ ɰǗʈʧɿǱʊȐɴʏɴ̒ɦȵʁʨǗɰɧɴǗɿɨʌɰʁɾ ɿ̒ˑ ˎ&Ȑ ʈʏʧʄ'Ȉɲʊʉ ˄
 Ǳʋǿ ʏɾʁ ɴ̒ʀǕʨʈʭʉ ǗɿɨʌȅʃȐ ɴʏɴ̒ɦȵ ʋɦʨɺʨʈʭʉɰ̡ʃǘɴȉʃʒǳʊǶʏʈ̒ʭʉ ʛɦǗɵʨʃ
ʐɦʨʉǳǕʃɲɦǗȉɴʊʫ̫ɦʊʨɦɵɹ ʆɦʋ Ȅɦʷɦʁ ʅʋ ʂɦɠʄrʅǎǗɰȒ ȅɿʏɾʁ ɴ̒ɦʂɠʄʃʩɴrʅǎɺʨʑʬɿ̔ ɲʪǗɿɨʌ
ɲɾ Ȅ ǻɦʉ ʀ̡ʈrʅǎǗɰȒ ʃrʏɾʁ ɴ̒Ƕʏʻɦȳ ʋɦʨrʅǎǗɰȒ ʃrʏɾʁ ɴ̒ʀǕʨ˄ 
 ʅrǎɺʨ̡ɺʋ ȵɦʏʋʆ̒ʨǱʊȐ ɴʏɴ̒ɰǐʫɴɺʨʑʬɿ̔ Ǘɿɨʌɦʊɠʄɵʁʢǖȉʃʏʭʃɵȗʊ̡ɺʋǗǸʄʁʩɰȊ ɴ́ɿʧɵ
˓ˎ&ȑ ʏʧʄ'Ȉɲʊʉ ʃrrʅǎɺʨ̡ɺʋ ȵɦʏʋʆ̒ʨǱʊȐ ɴʏɴɦʃ̫˄ ʅrǎǗɰȒ ɺʨʑʬɿ̔ˏ ˎˎ̡ ʈʹǗɿǗɰȒ
Ǘɿɨʌǻʶɦɺʨʈɦɸ ʨɦȓʉȅʃȊ ɴ́ɿʧɵˏ ɺɦʨʈ ʋɦʨɰ̡ʋɴ̡ɿȉʃʄʁʄɣǆɿǌʧ̡ɵɴɦʅǜɴʆʨɦʃ̫˄ ɰǐʫɴǱʊ
ɲɾ Ȅ ʄɦʨʋʁǏʅʋɵʁʃʭʃʁʏȈɲɵʁʃʭʃɦɺʨʈɦɸ ʨǗɿɨʌɰʁɾ ɿ̒ʉɰɵʁʃʭʃɲɿ̡̒ɺʋȉʃɿrʈǘʂʁǸɴʄȄǎʄ̒
ʳʃʋʁǈʅʋ˄ 
 
ȉǗȀː ˔̂ ʏʃǎʏǜʃʿɦǗʄʨǗȅʏɺ̒ʨʒɿʧʄʊȉʏǗȉʄ̒ǗʄɦʇʁɺʨɰǗʈʧɿǱʊȐ ɴʏɴ̒ɦȵʁʨǗɰɧɴǗɿɨʌɰʁɾ ɿ̒
Ǘɿʩʈˏ ,˓&ʈʭʉɰʃǘ̫'˄ Ǳʋǿ ʏɾʁ ɴ̒ʀǕʨʈʭʉ ǗɿɨʌȅʃȐ ɴʏɴ̒ɦȵ ʋɦʨɺʨʈʭʉɰ̡ʃǘɴȉʃʒǳʊ
Ƕʏʈ̒ʭʉʜɦǗɵʨʃɦʐʨʉǳǕʃɲɦǗȉɴʊʫ̫ɦʊʨɦɵɹ ʆɦʋ ȄɦʷɦʁʏʃǎʏǜʃʿɦǗʄʨǗȅʏɺ̒ʨǗɿɨʌɲɾ Ȅ ǻɦʉ
ʀ̡ʈrʅǎǗɰȒ ʃrʏɾʁ ɴ̒Ƕʏʻɦȳ ʋɦʨrʅǎǗɰȒ ʃrʏɾʁ ɴ̒ʀǕʨ˄ 

 
ȉǗȀˑ ˎ̂ ɰʈǓʏʒ̒ǳʊɦȵʁʨǗɰɧɴǗɿɨʌɰʁɾ ɿ̒ɦǻʉ ʅ̡ǟɰɦʋʨʈʬʋǻǈʃɿʁʄʃ̒Ǘʄɦʇʁʒǳʊʁʁʐɺʁʨʑʬɿ̔
ʁʁʐʁʁʁʩɴʅǘʬʌʃʧɴɦʐǻǈʊɵȄʏʈǓˀʃǈʊʬʄʌʃǌ̡ɺʋʏɾʁ ɴ̒ɦȄ Ȁ̫ɴʁɦȵ ʃʧɴɦʋʨʋɰƽɱˀɾǉɦʏɺǈɰʧɵǁʏɴƾʈ-
ɰʧɵǁʄʊʧȐǍʃʇʬʈʧȐɚʏǌʌʄǑʂʈ̓ȆʏʫɰȈʆʏʫɱȈʆʃʧɴɦȐ ʇɾ ȈʆǗʏʄȀʈʁʨȀɴʁʇʬʈʧȐ ɚʏǌ
Ǹɰ̡̒ʏǌɴʊʄʏɱ̒ǘʭʃʃʧɴʒʃʫʌɿǌȀʈʌʧʂʨȐɚʏǌǿ ʈʭʉɺʬɵǲɴɦǗǱʈ̂  
 .ˏ ʌʧʂʨȐɚʏǌʁʨˏ ǱʊɰʶɾɿʻɰʈǓʏʻǸʲʈʹǗɿ 

Á ʒǳʊɰʈǓʏȂ̒ʄǗɿɨʌȅʃɰʁɾ ɿ̒ɰʈǓʏʒ̒ɿʧʄʊȉǗɿʩʈǸʃ̒Ȇǎʋɺ̒ʨǸʃ̒ʁʨˏʃʧɴǸʃ̒ʁʨː˄  
Á ʒǳʊɰʈǓʏʈ̒ʂǖʈǗɿɨʌȅʃɰʁɾ ɿ̒ɰʈǓʏǶ̒ʄ̒ʆʨǸʃ̒ʁʨˑɺʋǸ̒ʃ̒ʁʨˏˏ˄  
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Á ʒǳʊɰʈǓʏʻɱǓʏʻ ǗɿɨʌȅʃɰʶɾɿʻɰʈǓʏǶ̒ʄ̒ʆʨǸʃ̒ʁʨˏːɦʑʨɴɦȳ  ˄
 .ː ʌʧʂʨȐɚʏǌʁʨː Ǳʊɰʁɾ ɿ̒ɰʈǓʏȀ̒ʈʏʃǎʏǜʃʿɦǗʄʨǗȅʏɺ̒ʨ 

Á Ǳʊɰʁɾ ɿ̒ɰʈǓʏȀ̒ʈʏʃǎʏǜʃʿɦǗʄʨǗȅʏɺ̒ʨ ɺʬɵȉʃ̡ɵɴɦȵɰǐʫɴȉǗȀːːȉǗȀː ˔
ȉǗȀː ˕ʳʃʒʃʫǗɰʩɿǖɦʃ̫  ˄

 .ˑ ʌʧʂʨȐɚʏǌʁʨˑ Ǳʊɰʁɾ ɿ̒ɰʈǓʏȀ̒ʈʄǘɴ̒ɦǗʁɿ 
Á ʒǳʊɰʈǓʏʻȂʄ Ǘɿɨʌȅʃʒʃʫʌɿǌɰǐʫɴɰʊɾʨ̡ɺʋʁʁʐʁʁʁʩɴʅǘʬʌɿʬɵǸɴʛɦʏǕʨ̠&Ǘȅʶʄʭʃ'
ʈ̡́ǗɿɦǻʉɰʈǓʏʒ̒ɿʧʄʊȉǗɿʩʈʄǘɴ̒ɦǗʁɿȀʈʏȉȉǗɿʊȍɴɰʈǓʏʒ̒ǳʊʃʧɴʁʁʐʁʁʁʩɴ
ʅǘʬʌǸʈʭʉʃʩɴȃǘɲȉǘɿɦʏǕʨʃʩɴɵʁʃʭʃ&ɰ'˄  

Á ʒǳʊɰʈǓʏʻʈʂǖʈ Ǘɿɨʌȅʃɰʁɾ ɿ̒ɰʈǓʏʒ̒ɿʧʈʊȉǗɿʩʈʄǘɴ̒ɦǗʁɿȀʈʏȉȉǗɿ 
    ʊȍɴɰʈǓʏʻʒǳʊʃʧɴʁʁʐʁʁʁʩɴʅǘʬʌǸʈʭʉʃʩɴȃǘɲȉǘɿɦʏǕʨʃʩɴɵʁʃʭʃ&ɱ' 
Á ʒǳʊɰʈǓʏʻɱǓʏʻǗɿɨʌȅʃɰʁɾ ɿ̒ɰʈǓʏʒ̒ɿʧʈʊȉǗɿʩʈʄǘɴ̒ɦǗʁɿȀʈʏȉȉǗɿ 
    ʊȍɴɰʈǓʏʒ̒ǳʊʃʧɴʁʁʐʁʁʁʩɴʅǘʬʌǸʈʭʉʃʩɴȃǘɲȉǘɿʃʩɴɵʁʃʭʃ&ɲ'˄  

 .˒ ʌʧʂʨȐɚʏǌʁʨ˒ Ǳʊɰʁɾ ɿ̒ɰʈǓʏʒ̒ǳʊɦǻʉ ǗɦʄʨǗȅʏʌ̒ʧʂʨȐ ɚʏǌǲɴɦʋʨʆʨʊʛʄʨʊʭʈǳǐ˄ 
 ɰʈǓʏʒ̒ɿʧʄʊȉʃʧɴʒʄǑʄʊȉȀʈǸʃ̒ʃʨʈʭʉˇǗɿɨʌɰʁɾ ɿ̒ɰǐʫɴʄǘɴ̒ɦǳʋ ǗɦʄʨǗȅʏɺ̒ʨʃʧɴ̡ʅʃǱʊ
ǗɦʄʨǗȅʏɺ̒ʨǗʏʄɦȳȀʈǗʄɦʇʁrʃǱʊɦǗʄʨǗȅʏʒ̒ǳʊʃʧɴȀʈʁʨȀɴʁʇʬʈʧȐ ɚʏǌ˄ ʱȂʷǸȊ́ ɴǿ
ɰʈǓʏʻʒǳʊʒʄǑʄʊȉʏǗȉʄʻʈʭʉǸʃʻˇɰʶɾɿʻ ,ː  ̟ʲʈʹǗɿ ʏǗȉʄʻʒǳʊȐǐɰʻʱȵ˄ 
 ʄǘɴ̒ɰʈǓʏʒ̒ǳʊrʃȋɷȃʃʨʃʧɴǗɰɧɴ Ǘʏɧɰ ɱˀɾǉʅǌʭɵɦʅǌʨʈɦʊɠʄɵʁ ɺʬɵʃʨɿʧʌʧʂʨrʃʄǘɴ̒ɦǳʋ Ǘɦʄʨ
Ǘȅʏɺ̒ʨʃʧɴ̡ʅʃǱʊɦǗʄʨǗȅʏɺ̒ʨʃʧɴʏ Ǘɦʈɵǻɰ̒ʢǖɦǗʄʨǗȅʏʻɦǻʉ ʏɦɵɰǌʨʏ ǗɦʈɵʊʄʏǗ̒ʄȃʃɲɾ ʸ
ɰȉǕʂʧǱʊɦʊɠʄɵʁ̡ɺʃɺʨʃʧɴʃɲʊʬʄʃʨʉɰʈǕȁǐɰ̒Ǹɿʧ˄ 
 ɵʁʃʭʃ&ɰ'&ɱ'ʃʧɴ&ɲ'ʃʩɴǗɿɨʌɰʁɾ ɿ̒ǻɰ̒ʢǖɦǗʄʨǗȅʏʻɦǻʉ ʏɦɵɰǌʨʏ ǗɦʈɵʊʄʏǗ̒ʄȃʃ  ɲ
ɾ ɰyȉǕʂʧǱʊɦʊɠʄɵʁ̡ɺʃɺʨʃʧɴʃɲʊʬʄʃʨʉɰʈǕȁǐɰ̒Ǹɿʧ˄ 
 Ǳʊɰɾ ɿ̒ɰʈǓʏʻrʃʒǳʊǗɿɨʌɰʁɾ ɿ̒ɦǻʉǗʄǱʏʊʄʏʊ̒ɺǈʈɚʃǌʨǗɰʏʭɴɦʊɠʄɵʁ̡ɺʃɺʨʃɲʊʊʬʄ+  ʃʨ
ʉɰʈǕʃʧɴʏɾʁ ɴ̒˄  
 
ȉǗȀˑ ː̂ ʄʁǻǈʃʁʁʐɺʁʨʑʬɿ̔ʄɦɵǁɰɦʁʏ Ǘɿɨʌȅʃɰʁɾ ɿ̒ɦʑʨɴ ɺɦʨʈǑʨȃȄǱʊɦʊɠʄɵʁ̡ʅʃǱʊʊʬʄʌʃǌ
ʁʨǗɰɧɴǱʊǗɲʄ̒ǗɲɴʁʨǗɰɧɴǱʊʒʇʧʌɼǊʊɵȄʏʈǓˀʃǈʃʧɴǱʊʒʇʧʌɼǊɺʨʢǖȉʃɦȐ ʇɾ Ȉʆȉʃ        ʏ
ǿǌʄ̒ȃǐʄ̒ʃʧɴȉʃǗʄʏʧʁǈȈʆ˄ ʁʁʐɺʁʨʑʬɿ̔ʄɦɵǁɰɦʁʏʒʄǑʄʊȉ ʏǗȉʄ̒ɿʁʄʃ̒ʋʶɦȵǻǈʃǗɿɨʌȅʃ
ɰʶɾɿʻȀʈǗʄʱʇʁɺʬɵǲɴʱǗǱʈˆ 
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 .ˏ ɿʶʄʃʻʋʶʱȵǻǈ ʃȉʃɰʈǓʏʻʈʂǖʈȂʄ 
Á ɿʁʄʃ̒ʋʶɦȵǻǈʃǻɵ̒ʆʨǳǐ(ʇʬʈʧǗɲʩ̫ʛȇɰ̒ɰǿǌʋʇʬʈʧǗɲʩ̫) ʁʁʐɺʁʨȊ ɴ́ɿʧɵˏ ʈˎXː ʈˎ 
Á ɿʶʄʃʻʋʶʱȵǻǈ ʃǸʄ̒ǳǐ&ʅǎ̡̫ʋǙɴʛʅǎ̫Ǹʄ̒ǳǐ'ȉʃʁʁʐɺʁʨȊ ɴ́ɿʧɵ ʈ˒Xˏ ʈ˓  ˄

 .ː ɿʶʄʃʻʋʶʱȵǻǈ ʃȉʃɰʈǓʏʻʈʂǖʈ 
Á Ǘʄɦʇʁʁʨˏ&ʆʨǸʃ̒ʁʨˑɺʋǸ̒ʃ̒ʁʨ̟' ȉʃʁʁʐɺʁʨȊ ɴ́ɿʧɵˏ ʈ˓X ː ʈ˓  ˄
Á Ǘʄɦʇʁʁʨː&ʆʨǸʃ̒ʁʨ̠ɺʋǸ̒ʃ̒ʁʨˏˏ' ȉʃʁʁʐɺʁʨȊ ɴ́ɿʧɵː ʈˎX ˑ ʈˎ  ˄

 .ˑ ɿʶʄʃʻʋʶʱȵǻǈ ʃȉʃɰʈǓʏʻɱǓʏʻ 
Á Ǘʄɦʇʁʁʨˏ&ʆʨǸʃ̒ʁʨˏ ɺːʋǸ̒ʃ̒ʁʨˏ˖'ʁʁʐɺʁʨʑʬɿ̔Ƕʄ̒ʆʨˏ ˓ˎʈˎː ʑɦʨɴɦȳ  ˄
Á Ǘʄɦʇʁʁʨː&ʆʨǸʃ̒ʁʨˏ˗ɦʑʨɴɦȳ'ʁʁʐɺʁʨʑʬɿ̔Ƕʄ̒ʆʨˑ ˎˎʈˎː ʑɦʨɴɦȳ  ˄

 Ǳʊɰʁɾ ɿ̒ʁʁʐɺʁʨʑʬɿ̔ʄɦɵǁɰɦʁʏǲɴɦʋʨɦʃ̫ ʈʧʃʉɰʈɰʒʃʫʌɿǌɵʁɦȇ ʁ̫ʁʐɺʁʨʑʬɿ̡̔ɺʋȉʃʊʭɵ
ʐɦʨʉ ʃʧɴ̡ɺʋȉʃʁʁʐɿʁʬɵǸɴǱʊɰʁɾ ɿ̒ǲɴɦʋʨɦʃ̫  ˄

 ʁʁʐɺʁʨʑʬɿ̔ʄɦɵǁɰɦʁʏʒʄǑʄʊȉ ʏǗȉʄ̒ɿʁʄʃ̒ʋʶɦȵǻǈʃɦʅǜɴɦʁɠɿ ɿʁʄʃ̒ȇɾʧɷǃɰʈǕɿʁʄʃ̒
ʗʏȚʐɰʈǕʃʧɴɿʁʄʃ̒ɰʏʧɰʈǕǗɿɨʌȅʃɰʁɾ ɿ̒ɦǻʉǗʄǱʏʊʄʏʊ̒ɺǈʈɚʃǌʨǗɰʏʭɴɦʊɠʄɵʁ̡ɺʃɺʨʃɲʊʬʄ+
ʃʨʉɰʈǕʃʧɴʏɾʁ ɴ̒˄  
 
ȉǗȀˑ ˒̂ ɵʁʃʭʃɵʁɾ ɿʊʀʉʃǌʏǗȉʄ̒ʒǳʊɰǐʫɴɺʨʑʬɿ̔ ǗɿɨʌȉʃǗɲʄ̒Ǘǳʃ̒ȀʈɿǗʈɨʌǱʊrʃǗʄɦʇʁ
ʒǳʊʃʨʈʭʉˇ ʐɦʨʉǗɿɨʌʏǍʧɿɦȵ ǗɦȢʆʨʅǘʬʌȐ ȃʊɾ ʃyʧɴʁʨȀɴʁȐ ȃʊɾ ʸ˄ 
 ɵʁʃʭʃɵʁɾ ɿʊʀʉʃǌʒʄǑʄʊȉʏǗȉʄ̒ʒǳʊɰǐʫɴɺʨʑʬɿ̔Ǘɿɨʌȅʃɰʁɾ ɿ̒ɺʬɵǲɴɦǗǱʈ̂  
  .ˏ ʒǳʊʋʶʱȵǻǈ ʃʊʭʈȉʃˆ 

Á ʋʶʱȵǻǈ ʃǻɵʻ(ʇʬʈʧǗɲʩ̫ʃʧɴȇɰ̒ɰǿǌʋʇʬʈʧǗɲʩ̫'  
ʳʅǎǗɰȒɰǗȉʋˏˎ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵˏɰʲʃǘɴ˄ 

Á ʋʶʱȵǻǈ ʃǸʄʻ(ʅǎʷʲʋǙɴ ʃʧɴʅǎ̫Ǹʄ̒ǳǐ'  
ʳʅǎǗɰȒɰǗȉʋˏː ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵˏɰʲʃǘɴ˄ 

Á ʒǳʊȐǐɰ̒ɦȵʊʭʈǗʄɦʇʁǗʄɾʧɿ   
ʳʅǎǗɰȒɰǗȉʋˏˎ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵˏɰʲʃǘɴ˄ 

Á ʒǳʊȐǐɰʻʱȵʊʭʈǗʄʱʇʁʈʂǖʈ   
ʳʅǎǗɰȒɰǗȉʋˏː ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵˏɰʲʃǘɴ˄ 

Á ʒǳʊȐǐɰʻʱȵʊʭʈǗʄʱʇʁʂʈǕȀ   
ʳʅǎǗɰȒɰǗȉʋˏ˓ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵˏɰʲʃǘɴ˄ 
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 .ː ʒǳʊȇɾʧɷǃɰʈǕʊʭʈȉʃ̂  
Á Ȉɦɷʃʨʉǻǈʃ ʱʇʏɷǃǻǈ ʃ ʃʧɴɰǘʩʄɰʶȐʃǌ    
ʳʅǎǗɰȒɰǗȉʋː ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵˏɰʲʃǘɴ˄ 
ʃʧɴrʅǎǗɰȒ ɰ̡ʃǘɴȋʁˏ ʈː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵˏɰʲʃǘɴ˄ 

Á ʅȚʊʁʁɦʃʨʄ    
ʳʅǎǗɰȒɰǗȉʋ˓ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵˏɰʲʃǘɴ˄ 

Á ʅȚʊʛ ɰʲʃǘɴʋɰʻɺʬʊ   
ʳʅǎǗɰȒɰǗȉʋ˓ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵˏɰʲʃǘɴ˄ 

Á ʒǳʊȇɾʧɷǃɰʈǕɦʅǜɴ̌   
ʳʅǎǗɰȒɰǗȉʋ˓ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵˏɰʲʃǘɴ˄ 

 .ˑ ʒǳʊʗʏȚʐɰʈǕʊʭʈȉʃˆ 
Á ʒǳʊʱȋɴɵǗɰ    
ʳʅǎǗɰȒɰǗȉʋː˓ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵˏɰʲʃǘɴ˄ 
ʃʧɴrʅǎǗɰȒ ɰǗȉʋˏː˓ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌʂʶˏɰʲʃǘɴ˄ 

Á ʒǳʊǴǘ ʶɴʅǎʫɰʁʁʃʧɹȆǎʋɱ̒ǘʭʃ  
ʳʅǎǗɰȒɰǗȉʋ˒ˎ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵˏɰʲʃǘɴ˄ 
ʃʧɴrʅǎǗɰȒ ɰǗȉʋːˎˎʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌʂʶˏɰʲʃǘɴ˄ 

 .˒ ʒǳʊʏʧɰȚʂʧǱʊʒʄ̒ʊʁʃʧɴɰʨȒ ʊʭʈȉʃ̂  
Á ʒǳʊǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚ  
ʳʅǎǗɰȒɰǗȉʋˏˎ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵˏɰʲʃǘɴ˄ 

Á ʒǳʊǗɲʩ̫ȐǍʃʈʂǖʈʏʧɰȚ  
ʳʅǎǗɰȒɰǗȉʋːˎ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵˏɰʲʃǘɴ˄ 

Á ʒǳʊǗɲʩ̫ȐǍʃʄɻʈʏʧɰȚ  
ʳʅǎǗɰȒɰǗȉʋˑˎ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵˏɰʲʃǘɴ˄ 

Á ʈɷǄʈɾǉʋɰʨȒ    
 ʳʅǎǗɰȒɰǗȉʋˏˎ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵˏɰʲʃǘɴ˄ 
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 .˓ ʒǳʊʏʫɱȈʆʊʭʈȉʃ ̂
Á ʒǳʊʈʃǎʨʊɦʆʁǖ    
ʳʅǎǗɰȒɰǗȉʋˏˎ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵˏɰʲʃǘɴ˄ 

Á ɰǘʩʄȑ ɿ̒Ǘȅɾ ʃʧɴʏʫɱȈʆ  
ʳʅǎǗɰȒɰǗȉʋˏː ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵˏɰʲʃǘɴ˄ 

 .̝ ʒǳʊȐʋʈɦȑ ǗʏʆȐ ʋǗʄɷʫʁʆʧʂʨʃʧɴɦȋɴȈʆʉʃǌʊʭʈȉʃ̂  
Á ʒǳʊʈɦȑ ǗʏʆɦȋɴȈʆʉʃǌȐ ʋɷʭʄɷʫʁʃʧɴʆʧʂʨ   
ʳʅǎǗɰȒɰǗȉʋ ˑ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵˏɰʲʃǘɴ˄ 
ʃʧɴrʅǎǗɰȒ ɰǗȉʋ ˑˎ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌʂʶˏɰʲʃǘɴ˄ 

 .̞ ʒǳʊʏǿǈǳʊʃʧɴʅǎ̫ʏǿʁ ɰ̒ʊʭʈȉʃ̂  
Á ʒǳʊʏǿǈ ǳʊ ɵʶʃʭʃʄʃǎʄʻ˓Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵˏɰʲʃǘɴ 

  ʃʧɴɵʶʃʭʃʄʃǎʄʻˑˎǗɿɨʌȉʃɵʶɾɿʊʀʉʃǌʂʶˏɰʲʃǘɴ˄ 
Á ʒǳʊʅǎʷʏʶǿɰʻɵʶʃʭʃʄʃǎʄʻ ˏ  ˎǗɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵ  ˏɰʲʃǘɴ 

   ʃʧɴɵʁʃʭʃʄʃǎʄ̒ ˑ  ˎǗɿɨʌȉʃɵʶɾɿʊʀʉʃǌʂʶ  ˏɰʲʃǘɴ˄ 
 .̟ ʒǳʊǱʊʧȊ ʋʉˀȐ ȃʊɾ  yʃʧɴǱʊʧȊʋʉˀʟɰɷʃʊʭʈȉʃ̂  

Á ʒǳʊʊɺǈȅʋʃʧɴǱʊʧȊ ʋʉˀʟɰɷʃ    
ʳʅǎǗɰȒɰǗȉʋˏˎ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵ  ˏɰʲʃǘɴ˄ 

 .̠ ȐǍʃʨʉ ǗɦʄɴʕʃǏʃyʊʭʈȉʃ̂  
Á ȐǍʃʨʉ ǗɦʄɴʕʃǏʃ  
ʳʅǎǗɰȒɰǗȉʋˏ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵ  ˏɰʲʃǘɴ˄   
ʳʅǎǗɰȒɰǗȉʋ1ˎ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌʂʶ  ˏɰʲʃǘɴ˄ 

 ˏ .ˎ ʒǳʊǱʊʧȊ ʋʉˀɺʩɰɷɣǃʬʃʊʭʈȉʃ̂  
Á ʒǳʊǱʊʧȊ ʋʉˀɺʩɰɷɣǃʬʃ 
ʳʅǎǗɰȒɰǗȉʋˏˎ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵ  ˏɰʲʃǘɴ˄  

 ʳʅǎǗɰȒɰǗȉʋ˓ˎ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌʂʶ  ˏɰʲʃǘɴ˄  
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 ˏ .ˏ ʒǳʊʱʅǜɴˇʊʭʈȉʃˆ 
Á ʒǳʊʱʅǜɴˇ   
ʳʅǎǗɰȒɰǗȉʋˏ˓ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌɿʬɵ  ˏɰʲʃǘɴ˄  

 ʳʅǎǗɰȒɰǗȉʋ˓ˎ ʈˎː  Ǘɿɨʌȉʃɵʶɾɿʊʀʉʃǌʂʶ  ˏɰʲʃǘɴ˄ 
 
 ɵʁʃʭʃɵʁɾ ɿʊʀʉʃǌʏǗȉʄ̒ʒǳʊɰǐʫɴɺʨʑʬɿ̔ȅʃɰʁɾ ɿ̒ǲɴɦʋʨɦʃ̫ǸɵʁʃʭʃʒʄǑʄʊȉ ɺ̡ʋǗɿɨʌ
ȉʃǸǶȅʁɵ̒ʏǗȉʄ̒ǱʊʒʇʧʌɼǄʃʧɴǱʊȐ ɴʏɴ̒ɦȵǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ˄ ɰǐʫɴǱʊɲɾ Ȅ ʄɦʨ
ʋʁǏʅʋǸɵʶʃʭʃʁʏȈɲ ɵʶʃʭʃɵʶɾɿʱʃʷǗɿɨʌʉɰɵʶʃʭʃɲɿʻʲɺʋȉʃɿʳʈǘʂʶǸɴʄȄǎ ʄʻʳʃʋʁǏʅʋ˄ 
 ɰǐʫɴɰʊɾʨʒǳʊʄɦǗʈʨʈʫɱǵʊɵǗʈɧ̫Ǳʊɲɾ Ȅɵʁʃʭʃɵʁɾ ɿʊʀʉʃǌʏǗȉʄ̒ʒǳʊɰǐʫɴɺʨʑʬɿ̔Ǘɿɨʌ
ɲɾ ȄȀʈǗʄɦʇʁʈʫɱǵʊʃʨʈʭʉˇ ʃʧɴʄʬɰʏʊʫʄʄɣǁʬʋǳǐɦʁʨʄʁʁʭʋȅʃɵʁʃʭʃɵʁɾ ɿʏʊʫʄʏǗȉʄ̒
ʒǳʊȂʶɴʈʬʋ˄ 
 Ǳʊɦʊɠʄɵʁɵʁɾ ɿȊ ʃʉʃǌɦȵʁʨȐ ȃʊɾ ʸʃʧɴʟɰɷʃ Ǘɿɨʌȉʃɵʁɾ ɿʏǗȉʄ̒ɷʃʆʧǱʊʃʧɴ
ɷʃǵʉʊɴʱǗǳʷ˄ 
 ʄʁǻǈʃɵʁɾ ɿȊ ʃʉʃǌʁʁʐɵʁʁɾ ɿʃʧɴʋɰƽɾ ʄyɦɵǁɰɦʁʏʏǗȉʄ̒ɵʁɾ ɿɰǐʫɴɺʨʑʬɿ̔ Ǘɿɨʌ
ɰʁɾ ɿ̒ɦǻʉǗʄǱʏʊʄʏʊ̒ɺǈʈɚʃǌʨǗɰʏʭɴɦʊɠʄɵʁ̡ɺʃɺʨʃɲʊʬʄʃʨʉɰʈǕʃʧɴʏɾʁ ɴ̒˄  
 ɵʁɦȇ ʄ̫ʁǻǈʃɰʁɾ ɿ̒ʁʨȀɴʁɵʁɾ ɿȊ ʃʉʃǌʃʧɴʁʁʐɵʁʁɾ ɿʏǗȉʄ̒ɵʁɾ ɿȐ ȃʊɾ ɰyǐʫɴ
ȋɷȃʃʨǗɰɧɴʃʧɴʁʨǗʄɷʫʁɷʃǗɿɨʌɰʁɾ ɿ̒ɦǻʉǗʄǱʊʒʃǌʊǗɰʏʭɴʊȍɴʊɺǈʈɚʃǌʨǗɰʏʭɴɦʊɠʄɵʁ̡ɺʃɺʨʃɲ-
ʊʬʄʃʨʉɰʈǕʃʧɴʏɾʁ ɴ̒ʃʧɴʊɺǈʈɚʃǌʨǗɰʏʭɴȐȃʊɾ Ǳyʊ ʃʧɴɺʩɰɷɣǃʬʃ˄  
 ǱʊɦɵɹʋʧɱʧɿʒʃʫɤǆɿȐ ɴʏɴ̒ǿ ʈʭʉɵʁɦȇ Ǘ̫ʄɦʇʁʒǳʊǲɴɦʋʨǗɿɨʌɦǳʊʆȀʈʄʁʄɣǆɿǌʧ
ɵʶʃʭʃɵʶɾɿʒʄǑʄʊȉʳʃȉǗȀˑˑɦ ʃʷ˄ 
 
 ʇ.ʅ.ʇ.ʍ ǦƋȳƷěȫŷƮǓŸȧƞȧĞƶƷĥƐɗƷĥĳǓɋƹƨ ǓɋŲƻɗƶȬĳƁȧƷƐłȳɋłƋ 
 ʒʃʫǗɰʩɿǖɦʋɱˏˏ ʒˑʃǗɰ,ʄɰʏǇʨʒʁʆʨǱʊǗɲʄ̒Ǘɲɴʏȋʁʈʏɾʁ ʋʊ̒ʩɴʁʨǗʄɷʫʁɷʃȅʃʒʃʫʈˀɿ
ȵɦ ʀrǀʁʨː˕ ɱ̡ʏʨȑ Ƿǐʁː ˎˏ˓˄ʒʃʫǗɰʩɿǖɦʃ̫ ȉʃɦǳʋʄʁɾ ɴɦʂǙʨʢǖǗʄɦʏʨʊɦʑʨɴʃʬʌǱʊǗɲʄ̒Ǘɲɴ
ʏȋʁʈʏɾʁ ʋʊ̒ʩɴʁʨǗʄɷʫʁɷʃǗʄɰʄɦǻʉǗʄʏʧʁǏʧȈʆɿȉǘȈʆʃʧɴɲɾ ʃɦʉǖȈʆʏʶɦȬȃȄȅʃ
ʃʬʌɦȐ ʇˀɾ ȈʆɰʧɵǁǳȇʁʊʏʫɱȈʆȐ ȃʊɾ ʃyʧɴʄʊʧȐǍʃ˄  
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ȉǗȀˏ ˓̂ ȉǁ ʏʻʏʶȋʈʏɾʁ ʋʊ̒ʩɴʁʨǗʄɷʫʁɷʃ ǗɿɨʌʒʃʫʌɿǌǱʊ̡ɹɰʃʧɴǱʊɦʌɵɱǁʄ̒ʏʶȋʈʏɾʁ ʋʊ̒ʩɴ
ʲɺʋȓɵɦǗʄʨǗȅʏʻɦʑʨɴʌʧɹ ʜ̡ɰrɵǐȅʃǻɵ̒ɦǻʉ ʑ̡ɰʆʨʏʶȋʈ ʏɾʁ ʋʊ̒ʩɴ ʲɺʋǗɿɨʌʱȅʷʱǶʋ
ʱȳȀʈǱʊ̡ɾ Ȅʊʁʄʏʊ̒ɺǈȅʋȋɷȃʃʨǗɰɧɴǗʏɧɰɱˀɾǉ˄ 
 
ȉǗȀˏ ˔̂ ȉǁ ʏʻʏʶȋʈʏɾʁ ʋʊ̒ʩɴʁʨǗʄɷʫʁɷʃ ǗɿɨʌʁʁʭʋɱʫʏǗɿɨʌɰǐʫɴɦʌɵɱǁʄ̒ɦǻʉʀɴ̒ʜǱʊǻɰ̒ɦȵ
ɰǐʫɴʂʫɴʏǗȉʈȆǎʋɱ̒ǘʭʃʃʬʌʏʶȋʈ ʏɾʁ ʋʊ̒ʩɴʁʨǗʄɷʫʁ ɺ̡ʋȅʃʄɦɴƼʨɿɰǐʫɴʋɰƽɾ ʐyǕɿ̒ɵɿ̒ ʈʧʃʢǖ
ʱʋɵȃǘʉ ʈʧʃʢǖǗǸʄʁʩɰʏǟʫʉ ʜʈʧʃʢǖȉʃȈʉɰǘʧʃʏǟʫʉ ɰǐʫɴʊʉʸɦʆʋ ʃrǱʊʁʫɰǻɰ̒ʊɴ̒ǶǱʁʊ
ʄʱɣǁɹʱȳȀʈǱʊ̡ɾ Ȅʊʁʄʏʊ̒ǻǈȅʋȋɷȃʃʨǗɰɧɴǗʏɧɰɱˀɾǉ˄ 
 
ȉǗȀːː̂ ʊɺǈȅʋȋɷȃʃʨǗɰɧɴǗʏɧɰ ɱˀɾǉǗɿɨʌǶɿ̡̒ɵɴʢǖȉʃʂʫɴʏʶȋʈȐ ȃʊɾ ʸʃʧɴǗɿɨʌ
ʱʊɠʄɵʶʢǖȉʃɦʏȍʏȉǟɿǗʄʈʬʋ ʃʧɴɺʩɰɷɣǃʬʃʏʶȋʈʏɾʁ ʋʊ̒ʩɴʁʨǗʄɷʫʁɷʃ̡ɺʋʄɦɴƼʨɿʆʨǱʊʋɰ̒ɺʬʊ
ʱȵȀʈɺɴʅǘʬʌʃʧɴʁʨȐȃʊɾ ʸ̡ɺʋʏǍʧɿɰǐʫɴ̡ɺʃʏʈɿǍɰʧɵǁʊʄʏɱ̒ǘʭʃ˄ ȉǁʏʻʜʒǐɰǗɲʄʻǗɲɴʅȚʊ  
ʁʨȀɴʁȓɷʨʌɰʈǕʁʨȀɴʁɦʏȍɰʈǕǗɰɧʈʐʫ̋ʃ ȋɦɴɵǗɰʏʐǗǳʏʏʧʄǑɰʈǕʈɾǉʋɰʶȐʃǌǗɿɨʌʱʊɠʄɵʶʢǖ
ȉʃʂʫɴʏǗȉʈɦȵɰǐʫɴʁʨȀɴʁʜʁʨʄʊʧɦʌɾ ʏǗȉʄ̒ǱʊɦǶʋʏǗȉʈʏɾʁ ʋʊ̒ʩɴʁʨǗʄɷʫʁɷʃʊʄʏʒ̒ɿʧʀʧ
ɷʃʜʄʫɲƾʋʧɰʊʄʏɱ̒ǘʭʃ  ˄
 
ȉǗȀː ˑ̂ ȉǁʏɰ̒ʈǕʏʧʁǏʧʜʒǐɰɦȺ́ǱʊǱʊǻǈʃȍʉɰɦʈǎɵɷʭʏɷʫʋ ʜȐ ɴʏɴ̒ʋʶɦȵǻǈʃʜʒǳʊ
ǗɿɨʌʁʁʭʋɱʫʏǗɿɨʌɦʋʨʏʶȋʈʏɾʁ ʋʊ̒ʩɴ̡ɺʋ ɵɦɹʆʨǱʊǻǈʃʊʄʏɱ̒ǘʭʃɺʬɵǲɴɦǗǱʈ̂  

Á ʁʫɰǻɰ̒ʢǖȅʃǗɿʩʈǗɿɨʌʈʧʃʄɴƼǱʊʄ̫́ȇʋɺ̒ʋʏ̒ǿǌʄ̒ȃǐʄ̒Ȑ ȃʊɾ ʃyʧɴʄʊʧȐǍʃʃʧɴ 
Á ʏȉǟ ɿ Ǘʄʈʬʋ ʃʧɴɺʩɰɷɣǃʬʃɦǻʉɱǘʭʃʟɴɦȳʁʨȌ ʃǻɰ̒ʏʶȋʈʏɾʁ ʋʊ̒ʩɴʁʨǗʄɷʫʁɷʃʜ
ǗɦʄʨǗȅʏʻɦʏȍʏȉǟɿǗʄʈʬʋ ɺʩɰɷɣǃʬʃʃʧɴɦʏȍʁʨȌ ʃʁʫɰʏʶȋʈʏɾʁ ʋʊ̒ʩɴʁʨǗʄɷʫʁɷʃ
ȉʃɰǐʫɴʈʬʋǻǈʃʃʧɴǗɿɨʌʄɴ̒rʀǘȀʈǱʊɰʁɾ ɿ̒ɦǻʉʊɺǈȅʋȋɷȃʃʨ-ǗɰɧɴǗʏɧɰ-ɱˀɾǉ ˄ 

 
ȉǗȀː ˕̂ ǱʊɦʂǙʨȓɷʨʌɰʈǕʄʬʈɺʩɰɷɣǃʬʃʃʧɴǱʊɦȅʷɦǶʋʏɾʁ ʋʇ̒ɰ̒ʆʨȓɴʏʫʧʄʁʧɰǗɿɨʌȉʃǱʊ
ʒʃʫɣǆɿʆʨʊǻǈȅʋȋɷȃʃʨʇǐɦʁʆɹ ǗɰɧɴǗʏɧɰ ɱˀɾǉʄȄǎʄ̒ʆʨȅʃʁʁʭʋ Ȋɦ ʄʋʄ̒ɦɵǁɰɦʁʏʆʨʈʃǎʨʊ  
ʄʊʧȐǍʃȋɷȃʃʨɦɱɿǌ˄ 
 
ȉǗȀː ˖̂ ǗɰʏʭɴʄʊʧȐǍʃǗɿɨʌʅǌʋǱ̒ʊ̡ɾ ȄʒʁʁʆʨʄɦɵǁɰɦʁʏǗɲʄ̒Ǘɲɴɦǻʉ ʑ̡ɰʏǗȉʄ̒Ǘʄɦʇʁ
ʏɾʁ ʋʻɦǗǳ ȁ̫ǐɰ̡̒ɺʋʄɦɴƼʨɿɦʑʨɴɦȵȀʈʋʶɦȵǻǈʃȐǍʄˀʃ ʜʒǳʊȐ ȃʊɾ ʸ ʈɷǄʈɾǉʋ
ȇɾʧɷǃɰʈǕʃʧɴɦʏȍɰʈǕɦʁʏɵʊɾʽɦǻʉȉʃǱʊʆʧɦǗǳʷɦȊ ʄʋǸ̒ʈʭʉʊɺǈȅʋȁǐɰ̒ɦǗǱʈǸɿʧ˄ 
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 ʄɣǃʨʊʏɾʁ ʋʻɦǗǳ ȁ̫ǐɰ̡̒ɺʋʄɦɴƼʨɿȀʈʋʶɦȵǻǈʃȐǍʄˀʃ ʜʒǳʊȐ ȃʊɾ ʸ ʈɷǄʈɾǉʋ
ȇɾʧɷǃɰʈǕʃʧɴɦʏȍɰʈǕɦʁʏɵʊɾ̔ ȉʃɰʁɾ ɿ̒ɰǐʫɴʗʄʏʈǓˀʃǏʁʨː ʃrʒʃʫǗɰʩɿǖʱʃʷ˄ 
 
 ʇ.ʅ.ʇ.ʅʄ ǦƋȳƷěȫŷƮǓŸȧƞȧĞƶƐɄĳĜȽŷƨȶƻƋȡƆȡƐƶȢǖŽ Ƌ ƋȡĳǓĳĦƨ 

ʒʃʫǗɰʩɿǖɦʋɱːˑ ʒ̟ʃǗɰ,ʄɰʏǌʨʆʨǱʊʄɦɴƼʨɿʈʬʋʃʧʂʧʄʊʧȐǍʃʃʧɴʏɴƾʈǗɿɨʌȅʃɵʫʷʐɿǍʱʋǲ
ǻɰ̒ʢǖɦǗʄʨǗȅʏʻɦǻʉʏ ʈɦǌɵȄʉɰʊɺǈʈɚʃǌʨɦȵ ʀrǀʁʨːˏ ɱ̡ʌʧɵǂʧǱ Ƿǐʁː ˎˏ˔˄ ȉǗȀʏʶǲʃʻˇʈʭʉ
ɵʁʃʭʃ̡ɺʋǸʄ̒ȇɰ̒ʆˀʃǏʃʩɴɲɦǗȉɴǲɴɦʋʨʊʭʈȉʃ̂  

 
ȉǗȀː ˆʒʃʫǗɰʩɿǖɦʃ̫ ȉʃɦǳʋ Ȭɦɰʁɾ ɿ̒ʆʨǱʊǗɲʄ̒ǗɲɴǱʊɦǗʄʨǗȅʏ ʃ̒ʧɴǱʊǶɿ̡̒ɵɴãʈʬʋʃʧʂʧ
ʄʊʧȐǍʃʃʧɴʏɴƾʈäʡǖȉʃǗʄʏʧʁǏȈʆʏɰˀǌʧʏʧʁǏȈʆɿȉǘȈʆʃʧɴɲɾ ʃɦʉǖȈʆ ɺɦʨʈǑʨȐǌʊʄʊʧȐǍʃ
ʑɦʨɴʌʧɹ ǳȇʁʊʄʊʧȐǍʃʒʇʧʊɰǜɷʨʌyɵǗʈɧ̫ʃʧɴɦǗʄʨǗȅʏʂ̒ʃȃʃʂʈǕǸɿʧʡǖȅʃʏʈǖǗʏʄȉʃʃʧʊʃǌʊ+
ȈʆʃʧɴǱʊʊʏʻɦȵ ǻɦʉɵʨʊȈʆʏǗȉʄ̒ǸʡɿǌʈǗʄɦȊ ɷʃ̔ʉʬʊʒ̡ɴǙɴʊʄʏǗ̒ʄǸɷʃɰʈǓʫǸǗɲʄ̒ʊʬʄʃʧɴ
Ǘɲʄ̒ɷʁȄʃ̒ɦȵɰǐʫɴǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ  ˄

 
ȉǗȀ˓ ɲ̂ɾ ɰyȉǕʂʧǱʊʈʬʋʃʧʂʧʄʊʧȐǍʃʃʧɴʏɴƾʈȉʃɿʭȄʁʨʃʧɴȈʊɰʧɵǁɺʬɵɿɦȳ  ̂

- ɰʁɾ ɿ̒ʃʬʌɦǳʋʃɦȊ ȅʉ ʃʧɴʉʫʁǍȐɚʏǌǗʄʈʬʋǗɲʄ̒ǗɲɴǶɿ̡̒ɵɴʃʧɴɦǗʄʨǗȅʏʈ̒ʬʋʃʧʂʧ
ʄʊʧȐǍʃʃʧɴʏɴƾʈ 

- ɷʁʊʫɹȉǁʏɲ̒ɦǗȉɴʡǖʄɴ̒ʈʬʋʃʧʂʧʄʊʧȐǍʃʃʧɴʏɴƾʈ 

- Ƕɿ̒ʌʧȃʃǱʊʊɺǈȅʋ ʃʧɴʅǘʬʌɵȗʄ̒ ɰǐʫɴǱʊǗʄʈʬʋʈʬʋʃʧʂʧʄʊʧȐǍʃʃʧɴʏɴƾʈʆʨȉǁʏɲ̒ɦǗȉɴ
ɺ̡ʋȉʃ̡ɵɴɰǐʫɴ̡ʅʃǱʊǗɲʄ̒ǗɲɴʄʊʧȐǍʃ ʃrʊȅʉǱʊɾ ȍ̔ʉɿrʈǘɦʐɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃ
ʃʧɴɰʧɵǁʏʃȘǱʊȇʊʄʊʧȐǍʃ 

- ʂɦǙʨǱʊʏǗʈʄʏǗʈɩʋǸʈʭʉȋɷʊǻǈʇʧȅʋ ǗɰʏʭɴȐǍʄˀʃ ɺrɲʬʒʇʧʌɼǊʌʧʏʉˀʟɰɷʃʃʧɴ
ʏʄǑʫʊʏɷʃɰǐʫɴǱʊɦɰɠɲʊʈʬʋʃʧʂʧʄʊʧȐǍʃʃʧɴʏɴƾʈ 

- ʆʧʃʧɿǖʃʧɴʏ ǗɦʈɵɦʋʨɲɦǗȉɴɵʁɾʬʋɵʁǿ ʉʊʄʏʈ̒ʬʋʃʧʂʧʏǗȉʄ̒ʄɦǗʈʨʡǖǱʊȐǌʊʄʊʧȐǍʃ
ʑɦʨɴʌʧɹ ǱʊǳȇʁʊʄʊʧȐǍʃʒʇʧʊɰǜɷʨʌyɵǗʈɧ̫ʃʧɴɦǗʄʨǗȅʏʂ̒ʃȃʃʂʈǕǸɿʧʡǖȅʃʏʈǖǗʏʄ
ȉʃʃʧʊʃǌʊȈʆʃʧɴǱʊʊʏʻɦȵ ǻɦʉɵʨʊȈʆ 

- Ǘɲʄ̒Ǘɲɴ ǗɦʄʨǗȅʏʻʃʧɴ̡ʄɴ̡ɵɰʈʬʋʃʧʂʧ̡ɺʋʁʁʭʋȅʃʆʨɲɦǗȉɴʒʇʧʌɼǊʃ̔ʟɰɷʃ ʃʧɴ
Ȑȃʊɾ  y

- ʆʧʃʧɿǖʏ ǗɦʈɵʏʶɦɾʨʏʫʁɦǗʄʨǗȅʏʈ̒ʬʋʃʧʂʧʄʊʧȐǍʃʃʧɴʏɴƾʈʏǗȉʄ̒ʄɦǗʈʨɺʋʌ̒ʧʏʉˀʄʊʧȐǍʃ 
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- ȀʈǻʃǗɿɩɿʆʧʃʧɿǖʃʧɴȍʉɿrʈǘɦʋʨǱʊʒʃʫʌɿǌɦǗʄʨǗȅʏʈ̒ʬʋʃʧʂʧʄʊʧȐǍʃʃʧɴʏɴƾʈʲɺʋ
ȅʃʅǌʋʻʡǖ 

- ʂɦǙʨǱʊ̡ɾ Ȅʄʁɦɵǁɰɦʁʏ ʋɦʨǱʊǗɲʄ̒ǗɲɴʃʧɴǱʊɦǗʄʨǗȅʏʈ̒ʬʋʃʧʂʧʄʊʧȐǍʃʃʧɴʏɴƾʈʏǗȉʄ̒
ɲɦǗȉɴʄɦǗʈʨʌʧʏʉˀʄʊʧȐǍʃ 

- ʂɦǙʨʊȅʉǱʊɾ ʒ̔ʁʆʨȐǍʃȈʆʐʧʊɣǆʌɿǍʫʃʧɴʊȅʉǱʊɾ ʌ̔ɼǊʃȈʆʊʄʏʄ̒ʬʋʃʧʂʧʄʊʧȐǍʃʃʧɴ
ʏɴƾʈɦʊɠɴȋʋǗ̒ɿʨȉʏɷʬʃǗɰʏʭɴɦʏɺǈɰʧɵǁʃʧɴʐʧʊɣǆʌɿǍʫ 

- ʁʁʭʋʒʃʫʌɿǌȈʊɰʧɵǁɦʅǜɴ̌ ʁɦɠɿ̡ɺʋȋɷʊǻǈʇʧȅʋǗʄɲʋɷ̒ʬʃ˄  
 

ȉǗȀ̟  ̂ʈʬʋʃʧʂʧʄʊʧȐǍʃʃʧɴʏɴƾʈȉʃǗʄʇʆɵɾʬʋʈɰʆʨ̂ 

- ʄʫʆǙȌʇʆʨȉǁʏɲ̒ɦǗȉɴʒʇʧʌɼǊʃ̔ʟɰɷʃʃʧɴȐȃʊɾ ʸ ɺ̡ʋȉʃ̡ɵɴɰǐʫɴ̡ʅʃǱʊǗɲʄ̒Ǘɲɴ
ʄʊʧȐǍʃrʃʊȅʉǱʊɾ ȍ̔ʉɿrʈǘɦʐɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃʃʧɴɰʧɵǁʏʃȘʄʊʧȐǍʃ 

- Ǘȅɰ̒ɵʁɾʬʋʆʨɰʧɵǁǳȇʁʊʄʊʧȐǍʃ ʏɦȍǗʄʆˀʃǏɦʒɰʬʑʬʏʫʨʃʧɴʒʇʧʊɰǜɷʨʌɵǗʈɧ̫ 
- ʒʁɦǿ ʉ ʜɷʁʃʭʉʀʌʧǱʊʏȉǔʊyʗʄɰʊɾ Ȅ̔ȄʆʨʏʄǑʫʊʏɷʃ ɺrɲʬʒʇʧʌɼǊȐǍʄˀʃʟɰɷʃ
ǸɿʧʜʒʃǌʊǸɿʧȄȄ 

- ɰrǗʈɦʏȍɦʅǜɴʆʨʌʧʏʉˀʄʊʧȐǍʃʃʧɴǗʄʇʆʱʅǜɴˇʱʁɠɿ˄ 
 

ȉǗȀˏ ˎ̂ ʈʬʋʃʧʂʧʄʊʧȐǍʃʃʧɴʏɴƾʈǗɿɨʌɦǗʄʨǗȅʏɰ̒ǐʫʏɰʈǕȈʆɺʬɵǲɴɦǗǱʈ̂  

- ǱʊǳȇʁʊʄʊʧȐǍʃǱʊʒʇʧʊɰǜrǗʆɦɸ ʨɷʨʌɵǗʈɧ̫ʃʧɴǗʄʆˀʃǏɦʒɰʬʑʬʏʫʨǗʄɰʄɦǻʉʃʧʊʃǌʊȈʆʃʧɴ
Ǳʊʊʏʻɦȵ ǻɦʉɵʨʊȈʆ 

- ǱʊȐǌʄʊʧȐǍʃʃʧɴ̡ɰʋʈǟʂʃȃʃɷʨʌɵǗʈɧ̫ʃʧɴǗʄʆˀʃǏɦʒɰʬʑʬʏʫʨɦʑʨɴʌʧɹ ȵɦʁʬȂɴʁǗʆ̫ȋǸ
ǿ ɵǗɰɰʈǓʫǸ 

- ǱʊʒʇʧʌɼǊɦʐɺǈʊɵȄʏʈǓˀʃǏʃʧɴɦʂǙʨʡǖʄʊɦʏʨɦʑʨɴʃʬʌɷʨʌȈʆʊʏʻɦȵǗʄǶʶrʀǀʊʄʏǗ̒ʄǸɷʃʲɺʋ
ʊʏɰ̒ǐʫɴʃʧɴ̡ɰǑʊɿʁʄʃ̒ɲɦǗȉɴʒʇʧʌɼǊʃ̔ʜɿʁʄʃ̒ɦʅǜɴɦʁɠɿ 

- ǱʊʏʧɰȚǗȐʌǗǸʌʆʨʄɦɵǁɰɦʁʏʌʧʁȘȐɚʏǌɷʨʌyɵǗʈɧ̫ʃʧɴǗʄʆˀʃǏɦʒɰʬʑʬʏʫʨ 
- ǱʊǗȐʌǗǸʌʄɦɵǁɰɦʁʏʃʧɴʌʧʁȘȐɚʏǌɦʋʨʌʧʏʉˀʄʊʧȐǍʃ 

- ǱʊʅǜʆǙʅȚʉʒʁʆʨʌʧʏʉˀʄʊʧȐǍʃ 

- ǗʁǗʁɴ̒ɰʈǕʌʧʂʨʄɦɴƼʨɿʏʐɲʈʃ̔ǱʊȇʊʂʈǕǸɿʧʃʧɴʏʐɲʈʃ̔ȄȄʄɦǗʈʨʡǖʌʧʏʉˀʄʊʧȐǍʃ 

- Ǳʊʄɾǌʫ̫ʄǿǌʋʂʃȃʃʈʃʫʏǜʏǗȉʄ̒ʌʧʏʉˀʄʊʧȐǍʃʃʧɴʂʃȃʃʂʈǕǸɿʧ 
- Ǳʊʒʄ̒ʊʁʅǜʆǙʅȚʉ ʋɦʨɿʁʄʃ̒ǱʊȇʊʂʈǕǸɿʧ˄ 
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 ʇ.ʅ.ʈ ƷƐĞǓ 
 ʇ.ʅ.ʈ.ʅ ƷƐĞǓǓŸȧƞȧɄĨƻĞƶŲɝɅŲƎɋƁȶɄƅěƌȴĳĞƶɄƆǁȽƶƓƭĞƶŲɝǀ.ǜ.Ɛ.ǓŽ.Ś Ƌȡĳ ǀ.ǜ.Ɛ.ǓŽ 
 ǗʄǱʏʏǌʨʆʨɦǳʋǱʊɾʽ̡ɾ ȄʁʁʬɦȳɰǐʫɴǱʊɦʂǙʨʊȅʉǱʊɾ  ̔ʌ,ʐ,ʄ,ʏǍ,ɺʃʧɴʌ,ʐ,ʄ,ʏǍ Ǘɿɨʌ
ȅʃɵʫʐ̫ɿǍɦʋǲ ǻɦʉʊɺǈʈɚʃǌʨǗɰʏʭɴʄʊʧȐǍʃɦȵ ʀrǀʁʨˎːʲɱɰɤǆ Ƿǐ ʶːˎˎ˗˄ ȉǗȀʈʭʉɵʶʃʭʃ
ʲɺʋǸʄȂ̒ɰʁ̒ɴʃʩɴɲɦǗȉɴǲɴɦʋʨʊʭʈȉʃ  ̂
 
ȉǗȀː ˆ ȉǁ ʏʻɲʱǗȉɴǸʄʫɲƾʋʟɰɷʃǸǗɰɧʈʐʺʫʃʟɰɷʃ ǸǗɰɧʈʐʺʫʃɵʶʊʫʷʊɺǈ ʜǸǗɰɧʈʐʺʫʃʊɺǈǸ
Ǘɰʏʭɴ-ȐǍʄˀʃʊɺǈ ǗɿɨʌʱʊɠʄɵʶʊȅʉǱʊɾ̔ ʌ,ʐ,ʄ,ʏǍ,ɺ ʜ ʌ,ʐ,ʄ,ʏǍ ʋɦʨɲʱǗȉɴʏɦǐʨɦʑʨɴǗʆʈȂɴʁ
ʏɰʈǕȈʆ̡ɺʋȉʃǗȐ ʄ̒ʃʧɴɰʁʆʫɴɺʁɦɾʨʊǱʊɺʬɵȉʃ̡ɵɴɰǐʫɴʗʄʏʈǓˀʃǏrʃʒʃʫǗɰʩɿǖɦ ʋɱ̞ːʒʃ
Ǘɰ,ʄɰɵʫ̫rʀǀʁʨˏˏ̡ɱʏʨȑ Ƿǐʁˏ ˗˗ ʏ̠ǌʨʆʨɰʧɵǁɺʁɦɾʨʊǱʊȍʉɿʳʈǘʱʐɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃ ɺɦʨʈǑʨǻɰ̒
ɷʬʃǗɰʏʭɴʄʊʧȐǍʃʆʧʃʧɿǖ ʃʧɴʅǌʋʻɦȊ ʄʋʻ ʋɦʨɰ̡ʋɴ̡ɿɲɦǗȉɴ̡ ɺʋȉʃʋɰƽɾ ʆyʧɦʏʏ ʃʧɴ
Ƕȅʁɵ̒ʄȄǎʃ̡̒ɺʋʏ Ǘɦʈɵɦǻʉȋɷʊǻǈʇʧȅʋ  ˄
 
ȉǗȀ˒ ˆȉǁʏɲ̒ɦǗȉɴɺʬɵȉʃ̡ɵɴɰǐʫɴǗʄǱʊː  ʃʧɴ  ˑǲɴɦʋʨȓɵɦǗʄʨǗȅʏʻʱʏȍɰʈǕʊʄʏʻǗɰɧʈ-
ʐʺʫʃʁʨǗʄʩɰȚ ɺ̡ʋǸʒǐɰʁʁʭʋɱʫʏǗɿɨʌȆǎʋɰ̒ǐʫɴǱʊɦʊɠʄɵʁʊȅʉǱʊɾʽʌ,ʐ,ʄ,ʏǍ,ɺ ʜ ʌ,ʐ,ʄ,ʏǍ 
ʱǻʉʱǳʊʆʱȳȀʈʱǳʋǱʊɾ̔ ʲɾȄʶʁʬʱȳʱʃʷ˄ 
 
ȉǗȀ̝ ˆǗɰɧʈʐʫ̋ʃʁʨǗʄʩɰȚɺʬɵȉʃ̡ɵɴɰǐʫɴǗʄǱʊ˒ Ǘɿɨʌȉʃʋɰƽɾ ʏyʈǑɿǌʧʃʧɴʏʈɿǍȈʆɷʁȄɹ
ǗɲʄʻǗǳʃʻɰǐʫɴǱʊʱʊɠʄɵʶʊȅʉǱʊɾ̔ ʌ,ʐ,ʄ,ʏǍ,ɺ ʜ ʌ,ʐ,ʄ,ʏǍȉʃɵʫ̫ʄɣǃʨǱʊɦ ȵǗɰʏʭɴȇɾʧɷǃ
ɰʈǕʃʧɴȉʃǱʊʁʁʭʋȐƾʋʆ̒ʨǗɰʏʭɴʄʊʧȐǍʃ˄  
 
 ʇ.ʅ.ʈ.ʆ ƷƐĞǓǦƋŸƶƷěǓȹĳƨǟɆƙƂ-ƐƶȢǖŽ Ƌ ǓŸȧƞȧĞƶƷĥƐɗƷĥĳǓɋƹƨ ƋȡĳǓɋŲƻɗƶȬĳ 

 ǗʄǱʏʱʋɱ̟ˎǗʄɰ,ʈʅ-ʄʏǍʏǇʨʒʁʆʨǱʊǗɲʄ̒ǗɲɴʏǗȉʈʏɾʁ ʋʊ̒ʩɴȵɦɰǐʫɴɦɱɿǌ-Ǘɰɧɴ ʳʃǗʆʷ
ȋǸǿ ɵǗɰɰʈǓʫǸ ȅʃǻɰʢ̒ǖɦǗʄʨǗȅʏʻɦȵ ʀrǀʁʨː˓ʲɱɰʫʈǔʸǷǐ ʶːˎˎˑ˄ǗʄǱʊʏʶǲʃʻˇʈʭʉɵʶʃʭʃ
ɺ̡ʋǸʄ̒Ȃɰ̒ʁɴʃʩɴɲɦǗȉɴʊʭʈȉʃ  ̂
 
ǗʄǱʊˏ̂ ǗʄǱʏʱʃȉ̫ʃɦ ǳʋʄʶɾɴɷʁʊʫɹɰʧɵǁʁʁʭʋɱʫʏǗɿɨʌʊʄʏȓ̒Ǹǅʂʊ̡ɺʃɺʨʃʧɴʏʈɿǍɰʧɵǁȇɰ̒
ʆˀʃǏɰǐʫɴǱʊʒʃʫʌɿǌǗʄɰʄɦǻʉǗʄʏʧʁǏȈʆʃʬʌʌʧȃʃǱʊǗɲʄ̒ǗɲɴʏǗȉʈʏɾʁ ʋʊ̒ʩɴɦȵɰǐʫɴɦɱɿǌ+Ǘɰɧɴʳʃ
Ǘʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ ɺ̡ʋʏǍʧɿɦǗǱʈǱʊǗɲʄ̒Ǘɲɴʊʄʏɱ̒ǘʭʃ ʏʶɦȬȃȄȅʃʃʬʌɰʧɵǁǱʊȇʊʏʫɱȈʆ
Ȑȃʊɾ ʸɦȐ ʇˀɾ Ȉʆɲʫɾ ȈʆʄʊʧȐǍʃʃʧɴɷʨʌɵʁʊʫ̫˄  
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ǗʄǱʊː̂ ǗʄǱʏɦʃʷ ȉʃʌʧȐʋȈʆʒʃʫʌɿǌɦȳ ʋɦʨȋʋʏ̒ɰʈǕȈʆǗʄʈʬʋʏȉǟɿʏǌʫɰʁʫɰʄɦǿǌ̫
ȓʏʃǐɺʩɰɷɣǃʬʃ ɰ̡rɵǐɦȅ Ƕ̫ʋʏǗȉʈʏɾʁ ʋʊ̒ʩɴǗɲʄ̒Ǘʄɦʇʁ ȵɦȀʈɦɱɿǌ+Ǘɰɧɴ ʳʃǗʆʷȋǸǿ+
ɵǗɰɰʈǓʫǸ  ˄
 
ǗʄǱʊ˒̂ ǱʊʱȅʷʱǶʋ ʜǶɰʻʱǶʋʏǗȉʈʏɾʁ ʋʊ̒ʩɴȋʉȅ́ʉȀʈɺɴʅǘʬʌʁʨȐȃʊɾ ʁyʨǗʄɷʫʁɷʃ
ʁʨʅȚʊɰ̡ʃǘɴɰʁȐʃǌʈɾǉʋ ʁɦʏɵʊɾ ʊ̔ʈɾʨʉǻǈʃʄʬɷʃʨǻǈʃʁʨȍʋ Ǘ̡ʏɵʁǱʊɿʁʄʃ̒Ǳʊȇʊɿʁʄʃ̒
Ǘrʆʇǐʁɿʁʄʃ̒ɦɶǐʊǗǶɴʁʁʃǘǗʄʇʆʁʩɰɦǗʄʨǗȅʏ ʅ̒ǘʬʌȄȍɵʊǗʄʆˀʃǏʄɴǝʬʊʁʩɰʋʬǗʄʆˀʃǏǗʄȒ ʉɰʏʧɰʈǕǗɿɨʌ
ȑʈǴɿʻǸǻɵʻǲɿ˄ 
 
ǗʄǱʊ˓̂ ȓǸǅʂʊ̡ɺʃɺʨǗɿɨʌʁʁʭʋɱʫʏǗɿɨʌʃʧɴǶɿ̒ʌʧȃʃǱʊɾ Ƕ̔ȅʁɵ̒ʈʭʉɵʁʃʭʃ ɺɦʨʈǑʨȋȋʁɴ ʃʧɴ
ʄɣǄʄʻǱʊǶɰʻʱǶʋʏǗȉʈʏɾʁ ʋʊ̒ʩɴȋʉȅ́ʉȀʈʁʨɰ̡ʃǘɴ ɺ̡ʋʏǍʧɿɦǗǱʈǱʊǗɲʄ̒Ǘɲɴʊʄʏɱ̒ǘʭʃ
ɺʬɵȉʃ̡ɵɴɰǐʫǗʄǱʊ˒ ǲɴɦʋʨ˄ 
 
ǗʄǱʊ̝̂ȓǸǅʂʊ̡ɺʃɺʨǗɿɨʌʁʁʭʋɱʫʏǗɿɨʌʃʧɴʒʃʫʌɿǌǱʊǗʄʈʬʋ Ǳʊʏǌʫɰʁʫɰʄɦǿǌ̫ȓʏʃǐǱʊɺʩɰ+
ɷɣǃʬʃʃʧɴǱʊǶɰ̒ɦǶʋʏǗȉʈʏɾʁ ʋʊ̒ʩɴ ȵɦȀʈʁʨʄʊʧɦʌɾ ȀʈʌʧʂʨǲɴɦǗǱʈ̂  

 ɰ'ʊɦɠʄɵʁɦʏɵɰǌʨ̡ɾ ȄʆʁʨǱʊʁʫɰǻɰ̒ʃʧɴǱʊʄɦɣǁɹʏǗȉʈʏɾʁ ʋʊ̒ʩɴȂɴʁɦȄ ʏ̫Ǘȉʄ̒Ǳʊ
ʏǌʫɰʁʫɰʄɦǿǌ̫ȓʏʃǐʃʧɴǱʊǗʄʈʬʋ  ˄

 ɱ'ɰʁɾ ɿ̒ɰʈǕʌʧʂʨǗʄʈʬʋʢǖʏʈǗʏʄʃʧɴǗʄʈʬʋʢǖȅʃʒʏʻȐǟɿʃʧɴɦʁɠɴȂɿ̒˄  

 ɲ'ǗɿɩɿʆʧʃʧɿǖǱʊɺʩɰɷɣǃʬʃʏǗȉʈʏʶɾʋʊ̒ʩɴǲɴɦʋʨɦɺʨʈǑʨɦɷɠʏȍɴǱʊȃǘɰ̒ȋʉȅ́ʉȀʈ
ɺɴʅǘʬʌ̡ɺʋȄʢʁǖʄ̫́ȇʋɺ̒ʋǱ̒ʊɦʂǙʨɵȋɵʊʃʧɴɦȐ ʇˀɾ Ȉʆ˄  

  
ǗʄǱʊ̞̂ʏǗȉʈʏɾʁ ʋʊ̒ʩɴ̡ɺʋǗʄʈʬʋȅʃʆʨǗʄʇʆɺʬɵȉʃ̡ɵɴɰǐʫɴǗʄǱʊ̝ ǲɴɦʋʨǗɿɨʌʉɰɦȳ
Ƕɰ̒ɦȵʊɦȰǌʜʁʨȌʃǶɰ̒ʏǗȉʈ̡ɺʋȅʃɰʁɾ ɿ̒ɦǻʉȓǸǅʂʊȉʃʏʈɿǍɰʧɵǁʜȓǸǅʂʊ̡ɺʃɺʨ˄
ǱʊǶɰʻʏǗȉʈʏɾʁ ʋʊ̒ʩɴ ȵɦɰǐʫɴʁʨʄʊʧɦʌɾ ʜɺʨɰʈǕʏʧʁǏʧʟɰɷʃɰǐʫɴɦǳʋʄʁɾ ɴǿ ɰʿɦǻʉǗɿɨʌ
ȑʈǴɿʻǸǻɵʻǲɿ˄ 

 
 ʇ.ʅ.ʉ ɅƙƋĞƶƭȳƁƇǖƸǓŸŅŷȡ ƋȡĳƭȳƁƇǖƸǓŸĸŷȳɄĞŲŚɋŵěɗĞƻƁȧʇ 

 ʇ.ʅ.ʉ.ʅ ɅƙƋĞƶƭȳƁƇǖƸǓŸŅŷȡǓŸȧƞȧĞƶǦƣȡǀŤŪɆƐŷĳ 
 ʲʅʃǱʊʉʫʁǏȐɚʏǌǸɿʧʏǌʨʆʨǱʊʒʇʧʌɼǊr ʄɿɴǷǐ ʶːˎˏ -ˑːˎˑˎ ȅʃʁʁʭʋǱʊʟɰȈʆʆʨ 
ɲɾ ʊyɺǈʈɚʃǌʨɰǐʫɴʏʈˀʉǗʄɷʫʁɦʆɹʒɴƾȄ ʀrǀʁʨˎˏ ɱ̡ʈʨȄ Ƿǐʁː ˎˏˑȉʃɵɰƽʫʌʧʏʉˀ ʂɦǙʨǱʊʒʇʧʌɼǊ
ʏɦɺǈɰʧɵǁǗʄɰʄɦǻʉɵʨʊȈʆ ʃʧɴʃʧʊʃǌʊȈʆʄʊʧȐǍʃ ʏɴƾʈ ʃʧɴʌʄǑʂʈ̓ ɺɦʨʈǑʨǱɿ̒ʄʃǍʉȈʆǗɰʨǗɰ
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ǻɦʉȉʃɦʄʏɰɰʈǕɷʁʊʫɹ ʋɦʨɰɰʈǓʏʻ ʃʧɴʒʃʫʌɿǌʱȓʉȉʃǗʄʏʧʁǏȈʆɦʋʨǱʊʒʇʧʌɼǊrʄɿɴȀʈ
ɺʁǿ ɰ̒ǱʋʄɚɤǃʄʃʧɴʌɼǊʃȈʆrʄɿɴ˄  

ʅ̡ʃǱʊʉʫʁǏȐ ɚʏǌǸɿʧɦʃ̫ ȉʃɦǳʋʄʁɾ ɴɦʂǙʨʢǖȉʃǱʊʒʇʧʌɼǊrʄɿɴ ǻɦʉȃȄȅʃʃʬʌ
ʏǍʧʊȈʆʃɦȊ ȅʉ ʃʧɴʏǍʧʊȈʆȉ́ǗɰɨɦʏɺǈɰʧɵǁɦɺʨʈǑʨǹ ʃɦʑʨɴǸǗʄɦʁʏʒʇʧʌɼǊ˄ ȍɰʿȉʃʱǳʋ
Ȭɦɷʁʊʫɹ ʏɦɺǈɰʧɵǁǸɿʧʢǖȉʃɰʁɦɾʨʃɦʀʊǱɿ̒ʄʃǍʉ ʃʧɴʁʄ̒ȐƼɿ̒ǱʊʄʁʆʫʋʄʊʧȐǍʃʊɰȚʏʫʌɿǍʧȈʆ
ǗʄʆˀʃǏɦʒɰʬʑʬʏʫʨǱɿ̒ʄʃǍʉȈʆǗɰʨǗɰʄɦɴƼʨʃɦʏȍʏʫɱȈʆȐ ȃʊɾ ʸʃʧɴɲʫɾ Ȉʆʒʄ̒ʊʁǗɲʄ̒Ǘɲɴ
ʂʃȃʃʂʈǕǸɿʧǱʊɦǗʄʨǗȅʏɺ̒ʨʂǘʨʃʧɴʂʃȃʃʁʩɰǗʄɰʄɦǻʉʃʧʊʃǌʊȈʆʄɦɴƼʨʃǗʄʏʧʁǏȈʆȁʈʆʋ
ȃȄʏʫʌɿǍʧȈʆɵʁɾʨȓȑ ʊʃʧɴɦʋʨɰɿɦʈƼʨɴʌʄǑʂʈ̓Ǹɿʧ˄ 
 ǱʊʒʇʧʌɼǊɦʏɺǈɰʧɵǁɦɱɠʌʢǖȉʃʃʧʊʃǌʊȈʆ ɲʪǸʁʧʏ ȬɦʉʫʁǏȐ ɚʏǌʏǲʁʃ̒ʈʭʉɰǐʫɴɵʁɦǿ ʈ
ʁʧʏ Ȭɦʏǲʁʃ̒̌ Ȃɴʁ̠  ˄
 ǱʊʒʇʧʌɼǊɦȵɿʁʄʃ̒ʏʈʫǗʁ ɲʪǸ ʅ̡ǐɰʈʭʉɺʿʏǲʁʃ̒ʏǗȉʄ̒ǗʁǗʁɴ̒ɺʋʻɦʏɺǈɰʧɵǁǸɿʧȀʈʊʉʸ
ʏɰʈǕȈʆɦʂǙʨȇɾʧɷǃɰʈǕǱʊɺʩɰɷɣǃʬʃȀʈʅǘʬʌʁʩɰǱʊȐɴʏɴ̒ɰʁʆɴ̡̒ʅǱʊʒʇʧʌɼǊɿʁʄʃ̒ɦʒɰʬɦʁʏ-
ɵʊɾʽɦȵȀʈɦǱʷ ɿʁʄʃ̒ɦʁʏɵʊɾ ɿ̔ʁʄʃ̒ɦɶǐʊ Ǳʊʊʫɰʊɰ ʃʧɴǱʊɦʂǙʨȓɷʨʌɰʈǕ̡ʊ́ɦǗʄɴ ʃʧɴʗʏǕˀʃ         
ǱʊɦʃȐ ʁʃʧɴǱʊʒʇʧʌɼǊɦʅǜɴ̌ ʁɦɠɿ̡ɺʋʈʧʃȉʃǱʊʄʁʆʫʋɺʋʄ̒ʊʧȐǍ ʃʏʈʫǗʁ ˄
 ǱʊʒʇʧʌɼǊɦʏɺǈɰʧɵǁɦɱɠʌʢǖȉʃʃʧʊʃǌʊȈʆǗɿɨʌȉʃʉʫʁǏȐɚʏǌɺʬɵǲɴʱǗǱʈˆ 

Á ǱʊǗɲʄ̒ǗɲɴʃʧɴʒʇʧʌɼǊɦʏɺǈɰʧɵǁɦɱɠʌ 
o ǱʊʏǗʈʄʏǗʈɩʋǸʈʭʉȐǍʄˀʃȇɰ̒ʆˀʃǏȁǐɰ̒ǸɿʧʃʧɴʒʃǌʊǸɿʧɦɺʨʈǑʨʆǗɴʩɴǱʊʒʇʧʌɼǊ
ʏɦɺǈɰʧɵǁɦɱɠʌʢǖȉʃɿʫʋǖȈʆǸʈʭʉʄʊʧȐǍʃʃʧɴʏɴƾʈɰǐʫɴɿʁʄʃ̒ʏʈʫǗʁ˄  

o ǱʊǗɲʄʻǗɲɴʂʃȃʃʏʈʫǗʁ ɿʶʄʃʻʱɶǐʊʃʧɴǗʄʆˀʃǏɦʒɰʬʑʬʏʫʨʏʈʫǗʁɦ ȓʉȉʃʏʫʌɿǍʧȈʆ  
ɵʨʊȈʆ ʃʧɴʃʧʊʃǌʊȈʆ ǻɦʉʄʃǌǱʊʆǗɴʩɴǱʊǵʊǗɲʄ̒Ǘɲɴ ʃʧɴʒʇʧʊɰǜɿʁʄʃ̒ɺʨɦʏʨʈ        
ʁʨɷǗȉʋ ɶɦǐʊʏʈʫǗʁʃʧɴɿʁʄʃ̒ǱʊȇʊʂʈǕǸɿʧɦȵɿʁʄʃ̒ʏʈʫǗʁ˄  

o ǱʊʒʇʧʊɰǜʃʧɴǱʊɦǗʄʨǗȅʏʂ̒ʃȃʃʏʈʫǗʁǗʄɰʄɦǻʉʃʧʊʃǌʊȈʆɷʭʉʅǌʋʃ̒ʬʌǱʊǱɿʻ
ʄʃǍʉȈʆǗɰʨǗɰʊʄʏǗ̒ʄǸɷʃ ɰʁɦɾʨʃɦʏɺǈɰʧɵǁɦʀʊ ʏʃǌʧʏʫɱɦʏǑɡɴ ʃʧɴǱʊʄɦɴƼʨʃ
ɷʨʌȈʆʊʏʻɦȵǗʄɰʄɦǻʉʃʧʊʃǌȈʆ˄ ɺʬɦɵǐ̫ȋɷʊǻǈʇʧȅʋǗɿɨʌǱʊȇʊʃʧɴȐǌʊʄʊʧȐǍʃ
ʏʈʫǗʁʃʧɴǗʄʆˀʃǏɦʒɰʬʑʬʏʫʨʏʈʫǗʁʏǗȉʄ̒ʅǌʋʅ̒ʋǗʄɦȊ ɷʃ̔ɺʋʻɦʏɺǈɰʧɵǁʏɴƾʈǸɿʧ 

o ǱʊʏʧɰȚʃʧɴǱʊȍʉɿrʈǘʆʨǱʊʄ̫́ȇʋɺ̒ʋʂ̒ʃȃʃʏʈʫǗʁ̡ ɺʋʄǿǌʋʈɰʆʨɲɦǗȉɴ
ʒʇʧʌɼǊȄȄ  ˄
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o ǱʊǗɲʄʻǗɲɴǱʊʄʶʆʫʋʏʈʫǗʁɺʬɵǸ̂ǱʊǗɲʄ̒ǗɲɴǱʊɦȅʷɦǶʋʏɾʁ ʋʊ̒ʩɴ ʏɾʁ ʋʻ
ȅǘʏǎʧɰȐ ʊȃɿʫʄʁʆʫʋʏʊʨȋɴƾȐ ʊȃɿʫɦȌ ʐ ʂyǀʃ̒ʃʧɴǱʊʄɴǝʬʊʏɾʁ ʋȋ̒ʌɺɦʨʈǑʨʁʄ̒-
ȐƼɿ̒ʈʧʃʢǖȉʃǱʊʄ̫́ȇʋɺ̒ʋʏ̒ʫɱȈʆʏʈʫǗʁʃʧɴɷʨʌyɵǗʈɧ̫ʏʈʫǗʁ˄  

Á ǱʊʒʱɴƼɿȀʈǻʃǱʊʄʶʆʫʋʏʈʫǗʁ 
o Ǳʊɷʁʊʫɹ ʋɦʨǱʊǵʊʒɦɴƼɿȀʈǻʃ ʃʧɴǱʊɦʂǙʨʒʂʧǱʊɰʧɵǁɦʋʨɲʫɾ ȈʆʁʩɰʏʈʫǗʁ̡ ɺʋ
ȉʃȐ ʊȃɿʫȓʏʫʨɺ ɺɦʨʈǑʨǱʊȇʊǗʄʆˀʃǏɦʒɰʬʑʬʏʫʨʏʈʫǗʁ̡ɺʋǵʉʁʁʭʋʊɴǱʊʄʹʷȇʋʻ
ʃʧɴʏʐɲʈʃ̔ɦʃȐ ʁ̡ɺʋʆʩɴȓǗʏʉˀ ǻɦʉȐ ʊʂʃȃʃȂɴʁɦʃ̫  ˄

o ǳǗʁʁ ʃʧɴɦʋʨɰʁʩɰɵʧɿǌɺʋʒ̒ǐɰʌʧʁȘȐ ɚʏǌǗȐ ʌǗǸʌ̡ɺʋʊɰɦɳʨɹʃʬʌȐ ʊȃɿʫʄʁʆʫʋʁʩɰ
ʏʈʫǗʁʃʧɴ̡ʀʊɰȚɲʫɾ ȈʆʁʩɰʏʈʫǗʁ˄  

o ɰʁɾ ɿ̒ɰȀǌɦʐɿʫʄ̫́ȇʋ ʃ̒ʧɴǱɿ̒ʄʃǍʉ ʐɦɿʫʄ̫́ȇʋʻɦʏɺǈɰʧɵǁʏɴƾʈʄʊʧȐǍʃʃʧɴʌʄǑ
ʂʈ̓ Ǹʆʧɦʏʏ ʒǐɰʊʏʻɦȵɿʁʄʃ̒ɦǱʷ ǻɦʉȐ ʊǱʊɦʂǙʨȓɷʨʌɰʈǕɦʃȐ ʁǗɿʨʐʭʏɰǗʈʧɿ
ʃʧɴǱʊʄʁʆʫʋɺʋǗ̒ʄɦʇʁɷʨʌyɵǗʈɧ̫ǗʄɦʇʁǗɿʨȆƼʀǕʃʧɴrǗʆɦǱɴǱɴǸ ɺɦʨʈ˄  

Á ǱʊȃȄʏʃǌʧʏʫɱɦʏǑɡɴɦȵɿʁʄʃ̒ʏʈʫǗʁ 
o ǱʊʄɦɴƼʨʃʁʧʃǐʅʋʏǌʫɰǗɿʨʢǖɺʋɰ̒Ǘʈʧɿʒɿʧʄʊȉ ʃʧɴǱʊɦʂǙʨȍʊʨʌʄǑɰʈǕʏʈʫǗʁ ɺɦʨʈǑʨʅǌʋʻʃʬʌ
Ǳʊʅƾɿ̒ʅƾɴ̒ɦʏǑɡɴȅʃǗɲʄ̒Ǘǳʃ̒ ǻɦʉʏ Ǘɦʈɵȅʃɦǳʋ ȬɦʒʇʧʌɼǊrʄɿɴ˄  

o Ǳʊɰʁɾ ɿ̒ʉʫʁǏȐ ɚʏǌɰǐʫɴǱʊʆǗɴʩɴʏʈɿǍȈʆǱʊʒʇʧʊɰǜ ʃʧɴǱʊǗɲʄ̒ǗɲɴʄʊʧȐǍʃʏ
ʈʫǗʁǗʄɰʄɦǻʉʃʧʊʃǌʊȈʆɲʪǸǱʊʅǌʋʻʅʋǗʄʱȊɷʃʽʏǗȉʄʻǗʄǸʱʃȐʁ ˄

Á ǱʊǱɿ̒ʄʃǍʉǱʊʄɦɣǁɹʗʏǕˀʃʅǎ̫ɰɣǁɰ̒ʃʧɴʄʃȚʫʁɦȳʃʩɴǱʊ̡ǗʄǗʄɩʋȓǱʏȃɿʫ 
o ʏʧɰȚǗȐʌǗǸʌʃʧɴʌʧȈɲʆʨǱʊ̡ǗʄǗʄɩʋȓǱʏȃɿʫ̡ɺʋȄʢʁǖȉʃǱʊɦʑʨɴɰʈǓʏʁ̒ʩɰ
ʏʈʫǗʁ ʃʧɴǱʊʐʬʊɦǗǶʷɦɶǐʊ ǻɦʉȉʃǱʊɲʁȋʈɰʁ̡ʐɴȊ ɴ́ǲǘʁɴɦȳ ʋɦʨɿʁʄʃ̒ʏʈʫǗʁ
ʃʧɴʄǿǌɦǱʷǸʆʧɦʏʏ ǗʄǸɷʃʊʏʻɦȵȀʈɦǱʷ̡ɺʋʃʩɴɷʭʄʄɤǝǗʄɸʈȂʶɴʱʃʷ
ɺʬɦɵǐ̫Ǳʊ̡ʏǙɴʉʋʆ̒ʨɦǗǳ ʈ̫ʐʃǌȋʉ ɺ̡ʋʄǿǌʋʈɰʆʨǱʊ̡ǗʄǗʄɩʋȓǱʏȃɿʫʃʧɴ
ǱʊʄʶʆʫʋʏʈʫǗʁɲʪǸǱʊʏǲʁʃ̒˄  

o ɷʁʊʫɹǱʊɦǗʄʨǗȅʏȁ̒ʈʆʋɰɦɰʨɿɦʑʨɴʌʧɹ ɺʬɵǸǱʊʅʋʧɿȁʈʆʋ ǻɦʉɰȉǘʁɴɱǖʋʻ
ʃʧɴɰȉǘʁɴʊʋɰʏʈʫǗʁʃʧɴǱɿ̒ʄʃǍʉǱʊʄɦɣǁɹǱʄʬʃɰǐʫɴǱʊʒʇʧʌɼǊɦʏɺǈɰʧɵǁɦɱɠʌ˄ 

o ʊɦɠʄɵʁʁʫɰǸʈʫʃʄǵƼʊʃʧɴǱʊȇʊʆʨɦǗǳ ʈ̫ʐʃǌȋʉ ȵɦɿʁʄʃ̒ʏʈʫǗʁʃʧɴʄʁȇɰ̒ʗʄɰʊɾ̔
ʃʧɴʅǌʋʆ̒ˀɿ̓ȉʃʄȄǎʃ̒ɦʋʨɦǗǳ ʂ̫ʈǕǸɿʧʃʧɴɦǗǳ ʈ̫ʐʃǌȋʉ ʅɦǜɴ̌ ɺʋʒ̒ǐɰʊʏʻʱȵ
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ɿʁʄʃ̒ɦǱʷʒǐɰɦʂǙʨȇɾʧɷǃɰʈǕʃʧɴʒǐɰɦʂǙʨʏɰʈǕȈʆɦʅǜɴ̌ ȵɦɿʁʄʃ̒ʏʈʫǗʁ Ȁʈʄʱɵǁɰ-
ʁɦʏ ʃrǱʊʄʃȚʫʁɦȳʃʩɴǱʊ̡ǗʄǗʄɩʋȓǱʏȃɿʫ˄ 

 
 ʇ.ʅ.ʉ.ʆ ƭȳƁƇǖƸǓŸĸŷȳɄĞŲ-ŚɋŵěɗĞƻƁȧʇ 
 ʉʫʁǏȐɚʏǌɵɿʫʱǱɾ-ɺʁǿ ɰ̒ǱʋʁʨˑȅʃɦȵʊɰȚǸʊʭʈʃʬʌʊɵȄʏʈǓˀʃǏɦɺʨʈʊʄʏɱ̒ǘʭʃ˄ ʁʃǎʩʈ
ʃɦ̫ ȋɷʊǻǈʇʧȅʋȅʃ̡ɰʏǗʈɩʋʋǻʁʄ̒ȓʁʧȈʆȀʈǱʊǻǈʃ ʃʧɴʈʫʁʈʭʉɵʁʃʭʃrʃʉʫʁǏȐ ɚʏǌǗʆʈ
ȂɴʁʄɣǁʬʋȓʁʧȈʆʀǕʨʈʭʉɵʁʃʭʃ ʐɦʨʉȅʃʏǗʈʧɿʏǗȉɴʁ ʃʧɴʏǗʈɩɵʏɰʈǕȈʆʈʭʉɵʁʃʭʃɦʁɠɿ
ɺɦʨʈǑʨʢǖǗʏʄȀʈɦʏɵɰǌʨǗɿɨʌǱʊǸɰ̡̒ʏǌɴ ʃʧɴʄʊʧǱʊɾ ʀ̔Ǖʨ̌r ʃɰʈǓʫǸ˄ Ǳʊ̡ɰʏǗʈɩʋʋǻʁʄ̒ȓʁʧ
Ȉʆ̡ɺʋȉʃǗȐ ʄ̒ ʃʧɴǱʊʄ̡ʃǍʈȓʁʧȈʆʀǕʨɰʿȉʃɦǳʋ Ȭɦ ʋɦʨɰɰʈǓʏɰ̒ʧɵǁʒʇʧʌɼǊȀʈʊʉ Ǳyʊ
ʆǗɴʩɴʁʁȄɰ̒ʁʁʃɴ ʜʒʃǌʊʏɰʈǕʊȍɴʄǿǌʁʧʏ ȬɦȂɴʁ˒ ʃrʉʫʁǏȐ ɚʏǌɲʪɰʁɦɾʨʃǱʊǵʊʏʈʂʈʼ
ʃʧɴǗʄʏʧʁǏȈʆ ɺ̡ʋǸɰɣǁʄ̒rʃʏʈʨǱʊ̡ɿʈʭʉ ɺɦʨʈǑʨɶǘʫ̫ʄɤǁʁɴʢǖɦɳʨɹɵȗʏʒ̒ʁʆʨǱʊɦʄǌǸǅʊʄʏ ̒
ȋɷʊǻǈʇʧȅʋɰǐʫɴǱʊɦʋʨɰʏǎʭʉʏʫɱʫȉʋȈʆʊʭʈʊʄʏǗ̒ʄǸɷʃ˄  
 ɵɿʫʱǱɾʉʫʁǏȐɚʏǌȂʶɴʄʭʃʊʭʈȉʃˆʁʨˏǱʊɦʋʨɰʏǎʭʉʌʧʏʉˀɰʏʧɰʈǕʁʨːǱʊʒʇʧʌɼǊʌʧʏʉˀ 
ʱʐǻǈ ʊɵȄʏʈǓˀʃǏʊʬʄʌʃǌ ʁʨˑǱʊʒʇʧʌɼǊʌʧʏʉˀʟɰɷʃʃʧɴǱʊǵʊ ʃʧɴʁʨ˒ǱʊɰȐɴʏʈɿǍȈʆʃʧɴ
ǱʊʒʇʧʌɼǊʂʃȃʃʈʃʫʏǜ˄ 
 ǱʊʒʇʧʌɼǊʃʧɴʁʁɦʃʨʄɰʈǕʌʧʏʉˀ ʐɦǻǈʊɵȄʏʈǓˀʃǏɲʪǸɰȀǌɺʿʏǲʁʃ̒ʏǗȉʄ̒ǗʁǗʁɴ̒ɰʁɦɾʨʃ
ʏɦɺǈɰʧɵǁʄɦɴƼʨʃǗʄʏʧʁǏȈʆɦʏɺǈɰʧɵǁǗʆʈȂɴʁʆǗɴʩɴȈʆǗʄɰʭɿǗʄ̡ɷɴʃʧɴɷʁʊʫɹʆʧʆʧʂɰʈǕɦʏɺǈɰʧɵǁ
ʆʧɦʏʏʏǗȉʄ̒Ǳɿ̒ʄʃǍʉȈʆǗɰʨǗɰʊʄʏǗ̒ʄǸɷʃ˄ ɰǐʫɴʃˀʉ ʃɦ̫ ɺɦʨʈǑʨɦɶǘʨʉɿʄɦȳʃʩɴɺʁǿ ɰ̒Ǳʋ
ʀǕʨrʃǱʊʒʇʧʌɼǊʏǗȉʄ̒ʊʉʸɦʆʋ ʌ̡ɴǲɴʈʫɱȋɷʊǻǈʇʧȅʋ ʃʩɴɦʊɠʄɵʁʃʬʌ̡ʅʃǱʊɦʈrʃǱʊɿȈǃ ʄʻʈʭʉ
ɺ̡ʋȉʃʋɰƽɾ Ǘyɲʄ̒ǗɷɧɴɦǗǸʉ Ȃɴʁ̡ʅǐɰʊʩɴȂɴʁ̡ʅǐɰʁʃ̒ ɺ̡ʋǗɲʄɺɾǌʄ̒ɦʋʨʌʧʏʉˀɲʈȄɲʈʃ̔
ɺʩɰɷɣǃʬʃʌʧʏʉˀȁʈʆʋʒɲƾʧʏʃʨǗʆʈȂɴʁʌʧʏʉˀʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʃʧɴɲʈȄɲʈʃ̔ʁʃǎʩʈʃʩɴǱʊ
ʄʃǌɷʁʊʫɹʒʇʧʌɼǊǗʄʆˀʃǏȃȋȐ ɚʏǌʃʧɴʌʧʏʉˀʁʩɰȐǟɿ˄Ǹʈʭʉʱʃʷ ȋɷʊǻǈʇʧȅʋʃʩɴʄɦɴƼʨʃǱʊʉɰ
ɵʧɿǌʁʫɰǻɰ̒ɦʋʨǱʊɦʊɠʄɵʁɦʐǻǈʊɵȄʏʈǓˀʃǏʁʨǗɰɧɴ˄ ɰʧɵǁǱʊȂɴʁʒʏʻɦʃ̫ ʃʩɴǗɿɨʌȅʃɦʂǙʨɦǻʉȃȄ
ʏɴƾɿʧȈʆǸʈʭʉʃʩɴǗɰʄɱɾǉrʃǱʊɦʊɠʄɵʁ̡ɺʃɺʨʃʧɴʃɲʊʬʄʃʨʉɰʈǕ˄ 
 ʱǳʋʱȬǸʉʫʁǏȐɚʏǌʊʄʏȋ̒ɷʊǻǈʇʧȅʋʃʨɿʧǱʋʁʨ˒ ɲʪǱʊʄʃǌȐǌʊʃʧɴɰȐɴʱʐǻǈ ʊɵȄ
ʏʈǓˀʃǏɲʈȄɲʈʃ̔ǸȓʁɦǱʊʄʃǌȐ ɴʏɴ̒ʅǘʬʌǱʊ̡ʀȂʅʁǘʬʌǱʊʆǗɴʩɴʏʈɿǍȈʆɰʁʆɴ̡̒ʅǱʊȐǌʊʃʧɴ
ǱʊʒʇʧʌɼǊʌʧʏʉˀʅǘʬʌ̡ɺɰ ǱʊʆǗɴʨɰɦʏȍȓǱʏȊ ʃǻǈʃ ʃʧɴǱʊʆǗɴʩɴʏʫʌɿǍʧȈʆɦȑ ʷɦʐʨʊʃʧɴ
ʏʫʌɿǍʧȈʆɵȋɵʊ˄ ȋɷʊǻǈʇʧȅʋ ʏ ǗɦʈɵȅʃʌɼǊʃȈʆʋǟǗʄɦʏʨʊɰǐʫɴǱʊȐǌʊʃʧɴɰȐɴʱʐǻǈʊɵȄ
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ʏʈǓˀʃǏɲʈȄɲʈʃ̔ ɺɦʨʈǑʨʏȉʐʊɾ ɰʈǕrʅǎɰǐʫɴǗʄɦʁʏ ʃʧɴǱʊɿȈǃʄ̒ɦȳʃʩɴɿʁʄʃʻ ˄ Ǹɰʻʲʏǌɴɲʧɿ
ǗɿʩʈǷǐʁː ˎˏ ʅːǘʬʌǸɿʧǗʄ̡ʌɴ ,˒ˑ˓ɲˎ,ʈ ʃrʄǿǌɹʅǘʬʌǸɿʧʏʊʫʄ˓ ,̝ ˏ ɲ̝,ʈǗɿɨʌȅʃȐǌʊʃʧɴ
ɰ̡ʋʈǟɦʐʨʉʅǘʬʌɦɱɿǌǗʄ̡ʌɴǗʄȉɾ Ǹɴ ,ˏˏ ˎ ɲˎ,ʈrʃʅǘʬʌɦɱɿǌʏʊʫʄǗʄ̡ʌɴ ,̝̝ ˒ ɲˎ,ʈǗɿɨʌȅʃ
Ȑǌʊʃʧɴ̡ɰʋʈǟɦǻʉǶɰʻʱȢʏʺʬ˄ʁʃǎʩʈɦʃ̫ ȋɷʊǻǈʇʧȅʋ ȅʃʅǌʋȓ̒ʁʧȈʆɱǓʏʻɦʋʨǱʊɷʭʏ-ɷʫʋ
ʃʧɴȐɴʏɴ̒ʅǘʬʌɷʃʄʁǗʆʈȂɴʁʅǘʬʌǗɰȍɿ̒Ǘʆʁ̡ɺʃ ɺɦʨʈǑʨʄɦǗʈʨɦʏɵɰǌʨǗɿɨʌǱʊʊʄʏǗ̒ʄǸɷʃ ɷʁʊʫɹǱʊ
ʒʇʧʌɼǊɦʏɺǈɰʧɵǁʃʧɴʄɦǗʈʨɰʧɵǁǱʊȇʊʄʬʊɾ Ȉʆʁʩɰɺʨ˄ʄ̡ʃǍʈɦʋʨɦʃ̫ ȋɷʊǻǈʇʧȅʋȅʃʲɰʋʈǟʱʐ
ǻǈʊɵȄʏʈǓˀʃǏʃʧɴȅʃɦʋʨɰɰʈǓʏʻʱʏȍʳʃȓǱʏȊ ʃǻǈʃʃʧɴɰʁʆɴ̡̒ʅʅɴ̡ɺʊ˄ 
 Ȃɦ ʄ̫ʨȊ ɴ́ɦʃ̫ɰǌʨɰʈǓʫǸ ȵɦʄʃǌɷʭʄʃʩɴʄɤǝǗʄɸ ʈʈʭʉɵʶʃʭʃɺʬɵǸ̂rʀǘɺʩɰɷɣǃʬʃɱǓʏʻɦʂɠʄ
ʃʩɴǗʄɦʁʏɷʧɿǲɴ ǱʊɿȈǃʄ̒ǗʄʆˀʃǏɺʩɰɷɣǃʬʃǗɲʄ̒ǗʄɦʇʁrʅǎɰǐʫɴǗʄɦʁʏ Ǳʊɷʫʏɷʫʋ ʃʧɴ̡ʀȂʅʁǘʬʌ
Ǳʊɺʩɰɷɣǃʬʃɦʋʨʏʁʈǀʃ̒ɰʁɾ ɿ̒ ʏʫʌɿǍʧȈʆɵȋɵʊ ʃʧɴǱʊɰɰʏǎʷɵȋɵʊɾ̔ ǗʆʈȂʶɴǱʊʏǗʈʄ
ʏǗʈɩʋʊȍɴȐǍʄˀʃȇɰʻʆˀʃǏ˄ ɰǐʫɴʄʊʧǱʊɾʽɦʃ̫ ɺɦʨʈǑʨɦɶǘʨʉɿʄɦȳʃʩɴɦʏɵɰǌʨǗɿɨʌǱʊrʃǱʊʒʇʧʌɼǊ
ɰǐʫɴɺʁǿ ɰ̒ǱʋʀǕʨȋɷʊǻǈʇʧȅʋʃʨɿʧǱʋʁʨ˓ǻɰ̒ɦɵɹʃʬʌɦǳʋ ȬɦʄʃǌʒʇʧʌɼǊʄǿǌɹ ʐɦǻǈʊɵȄ
ʏʈǓˀʃǏɲʈȄɲʈʃ̔ɺʩɰɷɣǃʬʃǗɲʄ̒ǗʄɦʇʁʊʭʈǸʈʭʉʃʩɴɦʐǻǈʊɵȄʏʈǓˀʃǏʁʨǗɰɧɴʡǖǱǘʉ ȳɦǸǗʄʆˀʃǏ
ʑʬɷʧʏǎʨɰʈʭʉɺʿʊʏʊ̒ɦʌʨɰȉʃʏʫʌɿǍʧȈʆʃʧɴȉʃǗʄʏʧʁǏȈʆʏʶɦȬʊʭʈɵʁ̡ɾ ɰɦʋʨɰɰʈǓʏȈ̒ʆǗʄɰʭɿ
Ǘʄ̡ɷɴrʃɦʏɺǈɰʧɵǁǸɿʧǗʆʈȂʶɴɷʭʉ ʋɦʨɰʏǎʭʉʏʫɱʫȉʋȈʆʊʄʏǗ̒ʄǸɷʃ˄  
 ʋɦʨʈʬʋǻǈʃɦʃ̫ ȋɷʊǻǈʇʧȅʋʃʩɴʅǌʋȓ̒ʁʧȈʆɦʋʨ̂ 
 ʁʨˏ- ǱʊʄʃǌɷʁʊʫɹɰȐ ɴʄǿǌɹʅǘʬʌǸɿʧʅǘʬʌɦɱɿǌʃʧɴʅǘʬʌɷʃʄʁʆʧɦʏʏǱʊɱʧɿɱʁǗǱʋʱȢʏʺʬ
ʃʧɴǶɰ̒ɦʄɿʫɴʅǘʬʌɷʃʄʁʡǖȅʃʆʨˑ ˎˎɦ ȳ˒ ˎ ɲˎ.ʈɰǐʫɴʈʭʉǷǐʁ˄ 
 ʁʨː- ǱʊʄɦɴƼʨʃǱʊʉɰɵʧɿǌʁʫɰǻɰ̒ɦʋʨǱʊɷʭʏɷʫʋ ʃʧɴǱʊ̡ʀȂǗʁʄʆˀʃǏɲʈȄɲʈʃ̔ɺʩɰɷɣǃʬʃ
ʆʧɦʏʏʅǘʬʌʀǐʋȀ̒ʈʊʉ ǱyʊʆǗɴʩɴʉʃǌǱʊʃʧɴǱʊ̡ɰʋʈǟʀǗʄʆˀʃǏɷʭʏɷʫʋ ʃʧɴ̡ ʀȂʶʅǘʬʌʊʭʈȂɴʁǱʊ
Ƕɿ̒ʌʧȃʃǱʊɿʩɴʊʫʩɴǗʄɰʄɦǻʉǗʄʏʧʁǏȈʆʃʧɴȈʆʈʫʪɴȉ́ɿ̒ɦʋʨǱʊɺʩɰɷɣǃʬʃɦʋʨʏʁʈǀʃʻɰʶɾɿʻ ˄
 ʁʨˑ- ǱʊʄʃǌɦȆǌɿǱʊʉɰɵʧɿǌʁʫɰǻɰ̒ɱǓʏʻɦʋʨʏʫʌɿǍʧȈʆɵȋɵʊȀʈʊʉ Ǳyʊ̡ɰʋʈǟʃʧɴǱʊ
ʆǗɴʩɴǱʊʒʃʫʌɿǌØɵȗʄ̒ʏǌʨʆʨɵȋɵʊɾ ʅ̔ǘʬʌɦǳɰÙʊʭʈʄɣǁʬʋʃʬʌǱʊʒʃʫʌɿǌʌʧȃʃǱʊɿʩɴʊʫʩɴʄʁʅʫɿɵʁɦȇ ʄ̫ʁ
ʋɦǕʨʏɵȋɵʊɾʽǱʊʆǗɴʩɴǱʊǗɿɩɿʆʧʃʧɿǖʋɰƽɾ ʄyɦɵǁɰɦʁʏȊ ʃʉʃǌʃʧɴǱʊʅǌʋʻǱʊʒʃʫɤǆɿʡǖ
Ȋ ʃʉʃǌɦʂǙʨɵȋɵʊɾ Ǳ̔ʊʆǗɴʩɴʉʃǌǱʊʅǌʋʄ̒ˀɾ ǋɦʄʨɰʄʊǱʊǻɰ̒ʏɤǆɵȋɵʊɾ ʅ̔ǘʬʌɦǳɰǱʊɦ ʊɠʄɵʶ
ʏǗʈɩʋʋʐʁʬʊɵȋɵʊɾ Ǳ̔ʊʆǗɴʩɴʏʈɿǍȈʆʃʧɴʏʨʋʂʈ̓ʌʧǸǃɷʨʌyʊʄʏʈ̒ɚʃǌʨʒʃʫʌɿǌɵȗʄ̒ɰʿɺʬɵǸǱʊ
ʋɦʨɰɰʈǓʏǱ̒ʊʒʄ̒ʊʁʃʧɴǱʊʅǜʆǙʅȚʉʒʁʆʨʏʫʌɿǍʧȈʆɵȋɵʊɾ Ǘ̔ʏʄȀʈȇɰǖɦȐǘɰØr ʀǀʱʃʷ ʳʀǀʲʏǟɰ
ɰʫʶʡǖȉʃʱǗǳʷȁǐɰʻɵȋɵʊɾ̔Ù˄  
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 ʁʨ˒- ǱʊʱʊɠʄɵʶʃʧɴǱʊʒʃʫʌɿǌ̡ʅʃǱʊɦʈrʃǱʊʒʇʧʌɼǊɦʐǻǈʊɵȄʏʈǓˀʃǏɲʈȄɲʈʃ̔ɺʩɰɷɣǃʬʃ
ɺɦʨʈǑʨɿȈǃʄ̒rʅǎɰǐʫɴǗʄɦʁʏʅɴ ʃʧɴǸʈʭʉǗʄɦʁʏɷʧɿǲɴʅɴ Ȁʈʊʉ ǱyʊʒʇʧʌɼǊǗʄʆˀʃǏɺʩɰɷɣǃʬʃ
Ǘɲʄ̒ǗʄɦʇʁʡǖǱǘʉǸǗʄʆˀʃǏʑʬɷʧʏǎʨɰʈʭʉɺʿʊʏʊ̒ɦʌʨɰ ʃʧɴȉʃȈʆǗʄɰʭɿǗʄ̡ɷɴ ȂɴʁɰǐʫɴʁʧɺǈȈʆʳʃ
ǱʊɿȈǃʄ̒Ǳʊɺʩɰɷɣǃʬʃʆʐʫʏǿǈʃ ʃʧɴǱʊɺʩɰɷɣǃʬʃɶǘɴǱɿ̒Ǘʆʁ̡ɺʃ ɰǐʫɴɦǳʋ Ȭɦ ʋɦʨɰɰʈǓʏʻǱʊ
ʌʧʃʧɦȊ ɲȇɾʧɷǃɰʈǕɦʁʏɵʊɾ ʃ̔ʧɴǱʊʒʇʧʌɼǊɷʃʄʁ ǻɦʉɰǐʫɴɦȄ Ǳ̫ʊʉɰɵʧɿǌʁʫɰǻɰ̒ʃʩɴǗɿɨʌ
ȅʃɦȆǌɿɦȳ ʋɦʨǱʊʄɣǁʄ̒ȂɴʁǗʏɧɴʃʬʌǱʊȐǌʊʃʧɴ ǱʊʒʇʧʌɼǊʅǘʬʌ̡ɺɰ ǱʊʄʃǌʒʇʧʌɼǊɦ ʐǻǈ ʊɵȄ   
ʏʈǓˀʃǏȓǱʏȊ ʃǻǈʃʃʧɴɰʶʆɴ̡̒ʅǱʊʏʧɰȚʒʁʆʨʏǱǌʃʫʆʋ ʃʧɴǱʊʌʧʃʧɦȊ ɲɦʋʨǱʊɺʩɰɷɣǃʬʃȀʈ
ʅǘʬʌʁʩɰ ǗʆʈȂɴʁǱʊ̡ɰʏǗʈɩʋ ʏɦȍȇɰ̒ʆˀʃǏʃʩɴǱʊɺʩɰɷɣǃʬʃʈʭʉɵʁʃʭʃ ɺ̡ʋȉʃʋɰƽɾʸȆǌ ɵʻʈʫɱ
ʃʧɴǱʊʄʃǌɷʁʊʫɹʒʃʫʌɿǌɰʧɵǁǗʆʈɦǗʆɠɴʃʧɴʆʧʂʨȐ ʊȂɴʁȒ ʉȇɰ̒ʆˀʃǏʃʩɴǱʊɺʩɰɷɣǃʬʃɶǘɴǱɿ̒Ǘʆʶʲɺʃ
ɺ̡ʋɰʈǓʫǸǸǗʄɦʁʏʐɿǍɦʋɱʨ˄ 

 ʁʨ˓- ǱʊɦʊɠʄɵʁɦǳʋʃɦȊ ȅʉ ʃʧɴǗɰʄɱɾǉɲɿʧʉʫɿǌǶȅʁɵ̒ʏǗȉʄ̒ǱʊǗɲʄ̒Ǘɲɴ ʃʧɴ
ʒʇʧʌɼǊɦʐǻǈʊɵȄʏʈǓˀʃǏɺʬɵǸˆ ɵȗʄ̒ʏǌʨʆʨʅǘʬʌʀǐʋʻʃʧɴ ʋʧɱʧɿʄʁǻǈʃȇɰ̒ʆˀʃǏʊʭʈʄɣǁʬʋʃʬʌǱʊ
ɰʁɾ ɿ̒ʏǌɴ̒ǻʊʃʧɴɲʫɾ Ȉʆʅǘʬʌɵȗʄ̒ʏǌʨʆʨɰʁʆɴ̡̒ʅʃʧɴɵȗʄ̒ʏǌʨʆʨǱʊɺʩɰɷɣǃʬʃʅǘʬʌɦǳɰǸ ɺɦʨʈ ɺɦʨʈǑʨ
ɷʭʉʏǗʈɩʋɺʋʻǱʊʒʃʫʌɿǌ̡ʅʃǱʊɦʈrʃǱʊʒʇʧʌɼǊʱʐǻǈ ʊɵȄʏʈǓˀʃǏɲʈȄɲʈʃʽ ˄
 ʁʨ̝- Ǳʊɦʊɠʄɵʁ̡ʅʃǱʊɦʈrʃǱʊʒʇʧʌɼǊɦʐǻǈʊɵȄʏʈǓˀʃǏʁʨǗɰɧɴʆʧɦʏʏǗʄʆˀʃǏɲʈȄɲʈʃ̔ɺʩɰ
ɷɣǃʬʃʒǐɰɺʁɦɾʨʊɰǐʫɴʁʨǗɰɧɴǗʆʈȂɴʁǱʊɿȈǃʄ̒ʊȍɴɿʁʄʃ̒ʈʬʋǻǈʃʅʋʧɿɰʈǕɷʫʁʌʧɹǗɰɧɴ ʄ́ʬʋ ʏɦɺǈɰʧɵǁ
ʏʶǲʃʻˇ ɿʶʄʃʻʗʏȚʐɰʈǕʃʧɴɿʁʄʃ̒ɦʏɺǈɰʧɵǁʆʧɦʏʏ Ǹ ɺɦʨʈ ɺ̡ʋʃʩɴɷʭʉǱɿ̒ʄʃǍʉǱʊɰɰʏǎʷ
ɵȋɵʊɾʽ ʋɦʨɰɰʈǓʏǗ̒ʄʏʧʁǏȈʆ ʃʧɴȈʆǗʄɰʭɿǗʄ̡ɷɴrʃɦʏɺǈɰʧɵǁǸɿʧǗʆʈȂɴʁɷʭʉ ʋɦʨɰʏǎʭʉ
ʏʫɱʫȉʋȈʆǗʄǸɷʃ ʃʧɴȃȄɵʨʊȈʆʄʊʧȐǍʃ ǻɦʉȃȄʏɴƾɿʧȈʆǸʈʭʉʃʩɴǗɰʄɱɾǉr ʃǱʊ
ʊɦɠʄɵʁ̡ɺʃɺʨʃʧɴʃɲʊʬʄʃʨʉɰʈǕʊʭʈȉʃǸȓʁɦɦǳʋʃɦȊ ȅʉǸɿʧʏǌʨʆʨʋʶɦȵǻǈʃɵȗʄ̒ȇɰ̒ʆˀʃǏ
Ǳʊɦʊɠʄɵʁ̡ɺʃɺʨʃɲʊʬʄʃʨʉɰʈǕʃʧɴʏɾʁ ɴ̒ʉʫʁǏȐ ɚʏǌǸɿʧʏǌʨʆʨǱʊʒʇʧʌɼǊɿʶʄʃʻʁʨǗɰɧɴʃʧɴʁʨǗʄɷʫʁ- 
ɷʃ ǱʊʱʊɠʄɵʶǗʄʆˀʃǏǗɲʄ̒Ǘɲɴʏɾʁ ʋȋ̒ʌʃʧɴʏʶɾʋʊ̒ʩɴǗʆʈȂɴʁǗʄʆˀʃǏǱʊȇʊʃʧɴʆʃǘɿ̒ʒɲƾʧʇˀʉ  ˄
 ʁʨ̞- ǱʊʄʃǌɷʁʊʫɹǱʊɵʬʋʊʭʈʊʄʏʌ̒ʧʏʉˀʟɰɷʃɰǐʫɴǱʊʒʇʧʌɼǊʌʧʏʉˀ ʐɦǻǈʊɵȄʏʈǓˀʃǏɲʈȄ-
ɲʈʃ̔Ȁʈʊʉ ǱyʊʆǗɴʩɴ ʃʧɴ̡ɰʋʈǟʉʃǌǱʊØȈʆǸ ɺrɲʬʊȍɴʌʧʏʉˀȐȃʊɾ ʸʃʧɴʌʧʏʉˀʟɰɷʃÙ
ǻɦʉǻɰ̒ɦɵɹʃʬʌʟɰȐ ʊɦǳʋʃɦȊ ȅʉʏǌʨʆʨǱʊɦʋʨɰɰʈǓʏȈ̒ʆǸ ɺrɲʬʊʊȍɴʌʧʏʉˀȐȃʊɾʸ
ʃʧɴʌʧʏʉˀʟɰɷʃɦȵɰʈǓʫǸ ɺɦʨʈǑʨʄɦɴƼʨʃȈʆȂɰ̒Ȃɹ ʃʧɴʏǗʈɩʋɺʋʻǱʊʒʃʫʌɿǌɲʱǗȉɴʱʐǻǈ ʊɵȄ
ʏʈǓˀʃǏ̡ɺʋʐʧʊɣǆʄǑȂʃɦǻʉʌʧʏʉˀʟɰɷʃ˄  
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 ʇ.ʅ.ʊ ěȡĸĹŚɋɄŲȽƶĞƶ ǀ.ǜ.Ɛ.ǓŽ.Ś Ƌȡĳ ǀ.ǜ.Ɛ.ǓŽ ɄƏěƨƟȴŅ 
 ɰʧɵǁɺʁɦɾʨʊǱʊʌ,ʐ,ʄ,ʏǍ,ɺʃʧɴʌ,ʐ,ʄ,ʏǍɲʪ̡ʅǟɰǸʏǲʁʃ̒ɦʋʨɵȗʄ̒ʏǌʨʆʨɰʧɵǁǱʊȇʊʄʊʧȐǍʃ
ʃʧɴǱʊǗɲʄ̒ǗɲɴʂʃȃʃʂʈǕǸɿʧʃʧɴʒʃʫǗɰʩɿǖʏǌʨʆʨɰʧɵǁɺʁɦɾʨʊǱʊȍʉɿrʈǘɦʐɿʫʄʹʷȇʋʄ̒ʊʧȐǍʃʲɺʋ
ǗɿɨʌȅʃɦǗʄʨǸʗʄɰʊɾ ʏ̔ȋʁʄ̒ɦʂǙʨ̡ʅʃǱʊǱʊȇʊ ʃʧɴǗɲʄ̒ǗɲɴʄɤǝʄʊʧȐǍʃɦȵɰʈǓʫǸ˄ ʱǻʉʒʃʫ
ʱȒʈȀʈʒʃʫǗɰʩɿǖɦʃ̫ ȋʋɲ̒ɦǗȉɴʒʇʧʌɼǊʃ̔ȂɴʁʒʏȂ̒ɴʁʟɰɷʃʃʧɴȐ ȃʊɾ ɲyʪɿǗʈɨʌʢǖȉʃǱʊ
ȍʉɿʳʈǘʱʐɿʫʄʹʷȇʋʄ̒ʊʧȐǍʃ ǗʄʏʧʃɦʄʨɲʱǗȉɴȂʶɴʱȄʷʏǍʧɿɰǐʫɴɵʁǿ ɿ̒ȁǐɰ̒ɺʬɵȉʃ̡ɵɴɰǐʫɴ
ȀȋɴʗʄʏʈǓˀʃǏʊʄʏʻȍ˄ɲɦǗȉɴɦʃ̫ ɲʪʏǍʧɿɰǐʫɴʒʃʫǗɰʧɿǖʏǌʨʆʨɰʧɵǁɺʁɦɾʨʊǱʊȍʉɿʳʈǘʱʐɿʫʄʹʷȇʋʻʄ
ʊʧȐǍʃɺʬɵ̡ɺʋȉʃȈǃʄ̒ɦȵȀȋɴʗʄʏʈǓˀʃǏʲʅǐɰʱʐǻǈʊɵȄʏʈǓˀʃǗɿɴ̒ɵʁɾʫɵ˒,ˏˎ̡ʅǐɰʏɾʁ ɴ̒
ɰʁʆɴ̡̒ʅ ɺ̡ʋɿǗʈɨʌʢǖȉʃǱʊȍʉɿrʈǘɦʐɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃǸǶȅʁɵ̒˄ ʱʐɿʫɺʬʱɵǐʷȉǁ ʏʻɲʱǗȉɴ
ǗɿɨʌǻɰʻɷʬʃʃʬʌʊȅʉǱʊɾ̔ ʌ,ʐ,ʄ,ʏǍʊʭʈǸʈʭʉʃʩɴʊȅʉǱʊɾ ʏ̔ʧɰȚʏʈʧʁǏʧʋʁǏȈʆɲʱǗȉɴʱȳ
ǗɰʏʭɴʄʊʧȐǍʃ˄ ʊʬʄȈʆʁʨˑ, ʄˏǵǝɹʆʨɰʧɵǁɺʁɦɾʨǱʊʆʧʃʧɿǖʃʧɴʅǌʋʻɦȊ ʄʋʻɦʋʨʊȅʉǱʊɾ ʌ̔,ʐ
,ʄ,ʏǍ,ɺ-ʌ,ʐ,ʄ,ʏǍʏǗȉʄɲ̒ʱǗȉɴɺ̡ʋ ʏɦǐʨʏʫʁǱʊʒʃʫʈˀɿɦǻʉȐǍʄˀʃʒʃʫʈˀɿʜǗɰɧʈǗʄʩɰȚʒʇʧʌɼǊ
ʃ̔ɰʈǓʫǸ  ˄
 ʲʅǟɰȀʈǗʄǱʏʱʋɱˑ˕ Ǘ̝ʄɰ ʄ,ʏǍʏǌʨʆʨɦǳʋǱʊɾʽ̡ɾ ȄʁʁʬɦȳɰǐʫɴǱʊɦʂǙʨʊȅʉǱʊɾʽ
ʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃɺʁʄʬɴʃʧɴɦʆɹ ʋɦɹ ʊʄʏǗ̒ɰʏʭɴʄʊʧȐǍʃ ɱ̡ɰɤǆǷǐʁː ˎˎ˗̡ ɵɴɰǐʫɴǗʄǱʊ
ˏˎȅʃʄɤǃɰ̒ȁˆǱʊʆʧʃʧɿǖʃʧɴʅǌʋʻɦȊ ʄʋʻɦʋʨʊȅʉǱʊɾʽɦʐɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃɺʁʄʬɴ ʃʧɴ
ʱʆɹʱʋɹ ȉʃʊʉʸʱʆʋˑˎ&Ȑʈʏʧʄ'rʀǀrʃrʀǀɦʂǙʨǱʊɦǻʉɲʧɿǶʄ̒ʆʨrʀǀ̡ɺʋȄʉɰǻǈ ʃȍʉ
ɿʳʈǘʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃʜʈʃǎʨʊʄʊʧȐǍʃȋɷȃʃʨ-ʱɱɿǌʁʁʭʋʊȅʉǱʊɾ Ǹ̔ʅǘʬʌǱʊ˄ ʃʨɿʧʌʧʂʨǗɿɨʌɦʂǙʨ
ʑɦʨɴǸ ˒ ɺʁǿ ɰ̒ǱʋʏǗȉʄ̒Ǘɰʏʭɴʃʧɴˑ ɺʁǿ ɰ̒Ǳʋʏȋʁʄ̒ʈʃǎʨʊʄʊʧȐǍʃȋɷȃʃʨ-ʱɱɿǌ˄˒
ɺʁǿ ɰʻǱʋ ʏǗȉʄʻǗɰʏʭɴɲʪȉʃ̡ɵɴɺʬɵɰǐʫɴǗʄǱʊˏ ǲˏɴʱǗǱʈˆ 

ʁʨˏʈɚʃǌʨɷʁȄɹʊʄʏȄ̒ʉɰǻǈʃȍʉɿʳʈǘʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃɵʫ̫ʆʧʃʧɿǖʁʨȀɴʁɲɦǗȉɴǸɰ̒-
ʏ̡ǌɴʃʧɴʅǌʋʻɦȊ ʄʋɰ̒ǐʫɴʊʉʸʱʆʋˏ˓  ʳʀǀ ˄

ʁʨː ǗʄɷʫʁʆʧʃʧɿǖʃʧɴʅǌʋʻɦȊ ʄʋʊ̒ʄʏǗ̒ɰɧʈǱʊǵʊʒʃǌʊǗɰʏʭɴɰǐʫɴɰʁʊʧɿʄɦɵǁɰɦʁʏ ʋɦʨʊȅʉ-
Ǳʊɾ̔ ʌ,ʐ,ʄ,ʏǍ,ɺ/ʌ.ʐ.ʄ,ʏǍȉʃʊʉʸʱʆʋ˓ʳʀǀ 

ʁʨˑǗʄɷʫʁʆʧʃʧɿǖʃʧɴʅǌʋʻɦȊ ʄʋʊ̒ʄʏȁ̒ǐɰ̒ɺʩɰȄʒʁʃǌʊǗɰʏʭɴȉʃʊʉʸɦʆʋ ˓ʳʀǀ 
ʁʨ˒Ȅʉɰǻǈ ʃȍʉɿʳʈǘʱʐɿʫʄʹʷȇʋʻʄʊʧȐǍʃʄɣǁʬʋ ʃʧɴɵɴǗɰɴʃʬʌʈɿʧɦȊ ʄʋʻɦʋʨɵʁɾʫɵ
ɱǙʷǲɿȵɦɰǐʫɴʊȅʉǱʊɾ ʊ̔ʄʏǗ̒ɰʏʭɴʄʊʧȐǍʃʃʧɴʒʃǌʊǗɰʏʭɴȉʃʊʉʸʱʆʋ˓ʳʀǀ˄ 
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ěȡĸĹŚɋɄŲȽƶĞƶǃƭŷɆƨƼɄǜŷȳƐɑɏơƻɗƐƶȢǖŽƋǓƷƫƐɗĥɄƷƫĳɄǓƌȽǓȳɋɅŚƻǦƋȳƨɯŷɄŝƭǖŽƐɯƋǦƋȳƨɯŷĥɄƷƫĳ/ě.Ǧ.ě ȆǦƋȳĥŲěƨƩĞƶǀȢƋȡɄưĥƹłƉƋȧ-ɄĠŷŸ 

 

ɰʶɾɿʻʏʶǳʋʻ 

ʌ,ʐ,ʄ,ɺʸ Ǳʊȍʉɿʳʈǘʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃɺʁʄʬɴ Ǘɰ,ʄʸ ǗɰʏʭɴʄʊʧȐǍʃ ʈ,ɲʸ ȉǁ ʏʻɲʶʱȋɴ 
ʌ,ʐ,ʄʸ Ǳʊȍʉɿʳʈǘʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃɦʆɹ ʋɦɹ ʒ,ɲ,ʌ,ʊ,ɱʸ ʒʃʫɲɾ ɰyʈǕǱʊʌʧʃʧɦȊ ɲȋɷȃʃʨ-ʱɱɿǌ ʅ,ɲ,ʄʸ ʅ̡ʃǱʊǗɲʄ̒ǗɲɴʄʊʧȐǍʃ 
ɰ,ʒ,ɰʸ ǗɰɧʈǗʄʩɰȚʒʇʧʌɼǊʃ̔ɰʈǓʫǸ ʈ,ʄ,ʊ,ɱʸ ʈʃǎʨʊʄʊʧȐǍʃȋɷȃʃʨ-ʱɱɿǌ ʆ,ʄ,ʄʸ ȇɰǖʏʫʁʆʧʃʧɿǖʄɤǝʄʊʧȐǍʃ 

ʊʬʄȈʆʁʨˑ, ɲˏʶʃʬʏʄʶǗʆɩɹ ʃrɰʧɵǁɺʁɦɾʨǱʊʆʧʃʧɿǖʃʧɴʅǌʋʻɦȊ ʄʋʻɦʋʨʌ.ʐ.ʏǍ.ɺ/ʌ.ʐ.ʏǍ

ɰʧɵǁɺʶɦɾ ʊ̈Ǳ ʊȍʉɿʶrʋ ʐɦɿʫʄʹ̫ȇ ʋʄ̒ʊʧȐǍʃʏȋʁʄɲ̒ʶɦȋɴ ʏɦ ǐ̈ʏ ʫ̡ʁɺʋʒʃʫʈɿˀ ǻɦ ʉȐǍʄʃˀʒʃʫʈɿˀɲʶɦȋɴ/ɰ.ʒ.ɰ ʜ ʒʃʫɲɾʸɰʈǕǱ
ʊʌʧʃʧʱȊɲȋɷȃʃʨ-ʱɱɿǌ 

 ʊʉʸʱʆʋˑˎr ʀǀ ʊʉʸʱʆʋˑˎr ʀǀ  
 
 
 
 
 
 
 
 
 
 
 
 
ɰʶɾɿʻʏʶǳʋʻ ʌ.ʐ .ʄ. ɺ ǱyʊȍʉɿʶʳʋʱʐɿʫʄʹʷȇʋʻʄʊʧȐǍʃɺʶʄʬɴ Ǘɰ.ʄʸ  ǗɰʏʭɴʄʊʧȐǍ ʃ ʈ.ɲʸ ȉǁ ʏʻɲʶʱȋɴ  
                ʌ.ʐ .ʄ  yǱʊȍʉɿʶʳʋʱʐɿʫʄʹʷȇʋʻʄʊʧȐǍ ʃʱʆɹʱʋɹ ʒ.ɲ.ʌ.ʊ.ɱʸ  ʒʃʫɲɾ ɰyʈǕǱʊʌʧʃʧɦȊ ɲȋɷȃʃʨ-ʱɱɿǌ ʅ.ɲ.ʄʸ  ʲʅʃǱʊǗɲʄʻǗɲɴʄʊʧȐǍ ʃ 

ɰ.ʒ.ɰ  yǗɰɧʈǗʄʩɰȚʒʇʧʌɼǊʃ̔ɰʈǓʫǸ ʈ.ʄ.ʊ.ɱʸ  ʈʃǎʨʊʄʊʧȐǍ ʃȋɷȃʃʨ-ʱɱɿǌ ʆ.ʄ.ʄʸ  ȇɰǖʏʫʶʆʧʃʧɿǖʄɤǝ ʄʊʧȐǍ ʃ 

ʈ.ɲ ǻɰʻ ʆ.ʄ.ʄ ʃʧɴʊȅʉǱʊɾ̔ ʌ.
ʐ .ʄ.ɺ/ʌ.ʐ .ʄ ʱȳ 

Ǘɰ.ʄ/ʈ.ʄ.ʊ.ɱ 

Ǘɰ.ʄ/ʈ.ʄ.ʊ.ɱ ʆʧʃʧɿǖ 

ʊȅʉǱʊɾ̔ ʌ.ʐ .ʄ.ɺ. 
ʜ ʌ.ʐ .ʄ 

ɿǗʈɨʌǱʊʲɰʏʶʊʭʋʊȅʉ 

Ǳʊɾ̔ ʌ.ʐ .ʄ.ɺ/ʌ.ʐ .ʄ 

ɿǗʈɨʌǱʊʊȅʉǱʊɾ̔ ʌ.
ʐ .ʄ 

ʉʋʻǗʆʈʊȅʉǱʊɾ̔ 

ʌ.ʐ .ʄ.ɺ./ʌ.ʐ .ʄ 

ʈ.ɲ ʲɰʏʶʊʭʋʊȅʉǱʊɾ̔
ʌ.ʐ .ʄ.ɺ ʜ ʱʂǙ̈ʊȅʉ
Ǳʊɾ̔ ʌ.ʐ .ʄ.  

ʈ.ɲ ǻɰʻʊȅʉǱʊɾ̔ ʲɰ
ʏʶʊʭʋ ʌ.ʐ .ʄ.ɺ/ʌ.ʐ .ʄ
ʱȳǗɰ.ʄ/ʈ.ʄ.ʊ.ɱ 

ʈ.ɲ ʲɰʏʶʊʭʋʊȅʉǱʊɾ̔ 

ʌ.ʐ .ʄ.ɺ/ʌ.ʐ .ʄ.  
ʈ.ɲ
ʒʃʫʌɿǌ
ɲʶʱȋɴ 

ʃʧɴ ʅ.
ɲ.ʄ 

ȐǍ ʄˀʃʒʃʫʈˀɿ ɲʶ
ʱȋɴ/ɰ.ʒ.ɰ/ 
ʒ.ɲ.ʌ.ʊ.ɱʒʃʫʈˀɿ 

ʉʋʻǗʆʈ 

ɿʶʊʬʌǱʊʲɰʏʶʊʭʋ 

ʊȅʉǱʊɾ̔ ʌ.ʐ .
ʄ.ɺ/ʌ.ʐ .ʄ 

ʉʋʻǗʆʈʊȅʉǱʊɾ̔
ʲɰʏʶʊʭʋ ʌ.ʐ .ʄ.ɺ

ʜ ʌ.ʐ .ʄ 

Ǘɰ.ʄ/ʈ.ʄ.ʊ.ɱ ʆʧʃʧɿǖʊȅʉ
Ǳʊɾ̔ ʲɰʏʶʊʭʋ ʌ.ʐ .ʄ.ɺ/ ʌ

.ʐ .ʄ 
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ʇ.ʆ ǦƋȳǓŗŔ ƋȡĳƞȡƆȧǖƶǦƋŸƶŅŷȡ 

 ʇ.ʆ.ʅ ǦƋȳǓŗŔǦƋśƶŅŷȡǓśȧƞȧĞƶƜƼǓɗƐśȷƶǩĞǓƉŷȳ ƋȡĳƞȡƆȧĞƶƁȧƷěȴĳ Kyoto  
 ʒʃʫʏɤǆʏǇʨʆʨǱʊȆǘʏʄ̒ǇʬʊȓǱʏȃɿʫʃʧɴʆʧʂʨȐʊʁʨǗɰɧɴ Kyoto Ǘɿɨʌȅʃʒʃʫʈˀɿɦȵ ʀrǀʁʨ̠  
ʲɱʗʏȈ Ƿǐ ʶˏ˗˗ː̡ɺʋʕʑʬʌɦʃ̫ǱǘʉǸɰʧɵǁǗʆʈɦǗʆɠɴǗʏʄɵȗʄ̒ǸʋɰƽɾʒyʃǇʊǸɿʧɦɺʨʈǑʨǱɿ̒
ʄʃǍʉǱʊʄʶȈʉʗʏǕˀʃʅǎ̫ɰȇǁɰ̒ɺʿʁʬʋʁʁʬȌʉ ȵɦȇʏ ʆɦɹʆʧʇʆɦȌ ɰ ǻɦʉ ʂɦǙʨȀʈʏɿȘʄˀʃɦȵ
ʀrǀʁʨˏ˖̡ɱʌʧɵǂʧǱ Ƿǐʁː ˎˎ˒˄ 

 
 ʇ.ʆ.ʆ ǦƋȳǓŗŔǓśȧƞȧłȧǀɐĸƷƨȴɏ 
 ʒʃʫʏɤǆʏǇʨʆʨɷʨʌȐɚʏǇɵǗʈɧ̫ȅʃǗɿɨʌɵʫʷʐɿǍʱʋǲʱȵǷǐ ʶˏ˗˗ Ǹ̝ɰʧɵǁǗʆʈɦǗʆɠɴȐ ɰʋ   
ʁʨˏʏǇʨʆʨǱʊʒʇʧʊɰǜʃʧɴǱʊɦǗʄʨǗȅʏǗ̒ʄɰʄɦǻʉɵʨʊȈʆrʃɷʨʌyɵǗʈɧ̫˄ ʏʃǏʧʏɤǆɦ ʃȉ̫ʃʱǳʋʱȬ    
ɵʁʄɴʄʨ&ˑ'̂ 

- ǱʊʒʇʧʊɰǜɷʨʌyɵǗʈɧ̫ 
- ǱʊɦǗʄʨǗȅʏǗ̒ʄɰʄɦǻʉɵʨʊȈʆrʃɷʨʌȐ ɚʏǇɵǗʈɧ̫ ʃʧɴ 
- Ǳʊ̡ɵɰʊʁ̡ʋɰʒɿǍǗʄɦȊ ɷʃ̡̔ɺʋ ɰɦʨɿɦɵɹʆʨǱʊɦǗʄʨǗȅʏʻ̡ʄʄȇɾʧɷǃɰʈǕʃʧɴɦʅǜɴ̌ ʁɦɠɿ
ʃrʂʃȃʃɰɦɰʨɿɦʑʨɴǗʄɰʄɦǻʉʏʈʂʈ̓ʃʧɴǗɿʩʈǗɿɨʌ˄ 

ɰʧɵǁǗʆʈɦǗʆɠɴɦ ʃǗ̫ɲʄɺɾǇʄ̒ɦʋʨǗʄʆˀʃǏɦʒɰʬʑʬʏʫʨʆʬɷʃʧɴʂʃȃʃɰɦɰʨɿɦʑʨɴʌʧɹȂʶɴʒʏʻ˄ȍ
ȉʃǗʄʏʧʁǏȈʆɵʁɦȇ ʈ̫ʫɱɵȗʄ̡̒ ɺʋʄǿǇ ǗʄʱʁʏɵʬʋʊʭʈǸʈʭʉʒʃʫʏɤǆȉʃǱɿʆǙɰʧɵǁɦɺʨʈǑʨ 
ʒʃʫʌɿǇȀʈʄʁʄɣǆɿǇʧʊʄʏʻɦʃ̫˄ ʒʃʫʏɤǆɦʃ̫ ȇɰ̒ʆˀʃǏʃʩɴʄɤǝǸ Ǘɦɵʨʃ̡ ɺʋʊʭʈȉʃȂʶɴǱʊ
ȍʉɿrʈǘɦʐɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃʅɴʲɺʊ ˄

 
 ʇ.ʆ.ʇ ǦƋȳǓŗŔ ǦƋŸƶŅŷȡǓɋģƋɗɼơěɗƞɯƋƇƋȫĳǀȢǓɯƭƐƶȢǖŽƋɅŚƻěƨƟȴŅƓƋĸȶƻŅǓƫłȡě 

Á ʒʃʫʏɤǆʆʨɷʨʌyɵǗʈɧ̫&Biodiversity Convention'Ƿǐ ʶˏ˗˗˔˄ 
Á ʒʃʫʏɤǆʏǌʨʆʨǱʊ̡ǗʄǗʄɩʋȓǱʏȃɿʫ&Convention on Climate Change'Ƿǐ ʶˏ˗˗˔˄ 
Á ʒʃʫʏɤǆʏǌʨʆʨǱʊʄʁʆʫʋʏʈʫǗʁ&Convention on Marine Pollution: MARPOL 73/78'
Ƿǐ ʶˏ˗˗˔˄ 

Á ʒʃʫʏɤǆʏǌʨʆʨɵȗʄ̒ʏʈʫǗʁʊʄʏʏ̒ʐǗʄǸǸɿʧ&United Nation Convention on the law 
of the sea: UNCLOS'  ˄
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 ʇ.ʆ.ʈ ƞȡƆȧǖƶƨɑȳĳɄƷŷǩƻɗǓŸȧƞȧǖƶƉŷȳƐɋƜƼŐƷǓƄƐɗǦȶǜǔȷƋ 
 ʆʧʂʨȐʊʈʹʫɴʱǗɿȓʋʻǷǐ ʶˏ˗˖ ʏ̠ǇʨʆʨȐ ʊȃɿʫ̡ɺʋʄʁȆǘɹǗʏȂʄ̒ʒʬʐǜʬʃʈʭʉɵʶʃʭʃǗɿɨʌȅʃ
ȀɰʻʲɿɴɺɦʨʈǑʨǱɿ̒ʄʃǍʉɵʁɦ ȇʷȐʊȃɿʫʄʶȆǘ ɹǗʏȂʄʻʒʬʐǜʬʃ˄ ȈɲʨʐɿǍɦʋɱʨȅʃʟɰȈʆɦɺʨʈǑʨ̂ 

- ǗɿɩɿʆʧʃʧɿǖɦʋʨǱʊɦǗʄʨǗȅʏ ʃ̒ʧɴʅʋʧɿɰʈǕǗʄǶǷʁǐʁrʃȐ ʊȃɿʫʄʁȆǘɹǗʏȂʄ̒ʒʬʐǜʬʃ 
- Ǳɿ̒ʄʃǍʉǱʊʄʁȆǘɹ ʋɦʨǱʊɦǗʄʨǗȅʏʻ ʃʧɴʅʋʧɿɰʈǕǗʄǶȁʁǐʁrʃȐ ʊȃɿʫʄʶȆǘ ɹǗʏȂʄʻ    
ʒʬʐǜʬʃǸɰʻȌɰʻ ɵʶʃʭʃ˓ˎ#Ƕʄ̒ʆʨ̡ɱɰɰƼǻ Ƿǐʁˏ ˗˗˖˄ʄǿǇǗʄɦʁʏ ɺ̡ʋ ǗɦʄʨǗȅʏʻ
ȐʊȃɿʫʄʶȆǘ ɹǗʏȂʄʻʒʬʐǜʬʃɦ ǗǱʈˎ,kˑg/ Ȅˏɰʻ-Ƿˏǐ ʶ ȅʃǗɿɨʌʒʃʫɤǆɿʡǖʊʉʸʱʆʋ
ʄʲʃǍʈˏ Ƿˎǐʁ ɺɦʨʈǑʨʄȇǄʄ̒ǸʄɦɾǇʨʊ̌ʃʬʌǱʊɦǗʄʨǗȅʏʊ̒ʄʏɱ̒ǘʭʃ &ǱʊɦǗʄʨǗȅʏȐ̒ ʊȃɿʫ
ʄʶȆǘ ɹǗʏȂʄʻʒʬʐǜʬʃɦȵǗʄɦʁʏ ʀrɰǐʫɴǷǐʁˏ ˗˗ɲˏʪˎ ,ˎˏ˗ kg/ Ȅˏɰʻ-Ƿˏǐ ʶ'  ˄
ȐʊȃɿʫʄʶȆǘ ɹʒʬʐǜʬʃʁʬɦȳɲʪy Chlorofluorocarbons (CFCs), Halos, Carbon, 

Tetrachloride, Methyl ChloroformʃʧɴMethyl Bromide˄ ȐʊȃɿʫȂɴʁɦʃ̫ ȅʃǗɿɨʌɦǗʄʨǗȅʏʻ
ɰǐʫɴǱʊǗʄɿʧʄɿǇʧɺʬɵǲɴɦǗǱʈ̂  

- ɰʫʶʲǗʄʏʊˀȉ́ʏʫʨʃǗɿǸɰ̒ 
- ȉ́ʏʫʨʃǗɿǸɰ̒ʂʫʃɿʬɵ+ʈʂǖʈʊʄʏʻȊʃʉʃǇ 
- Forms 
- ʂʫɴȁǐ ʶCosmeticȁǐʁȌ ʄȁǐʁɲʨʈʨ˄ʋ  ˄
- ȉ́ʏʫʨʃʈʨǗɰɨɦʒʑʧɵǗɿɨʃʧɰȁʏʊʩɴɰʫʁʆǖʭʁˀʊ 
- ȁǐʁʏȉǘʄ̒ʏɿǙʋǟʧɿʅʋʧɿʅʋʕʡʏʀɰʈǕȁǐʁȌ ʄʗʏȚʐɰʈǕʃʧɴ 
- ʄʁʆɴ̒ʆʃǘɿ̒ʒɲƾʨʅˀʉ &ȐʊȃɿʫHalonǗɿɨʌȅʃɦǗʄʨǗȅʏʻ' ˄

 
ʇ.ʇ ɄĨƻĞƶŲɝɅŲƎɋ ƋȡĳɄĨƻƋɄưƓƭ 

 ʇ.ʇ.ʅ ɄĨƻĞƶŲɝɅŲƎɋƶƐǓɗ JICA ǓƷƫƐɗǓȡěǗɄƻȽƐƶȢǖŽ Ƌ ƋȡĳǓĳĦƨ ŀƌ ɋʆʄʅʄ 
 ʱǳʋʄʶɾɴʳʃǳɦʋǱʊɾʽ̡ɾ Ȅʶɦʃ̫ ɲʪɦɺʨʈǑʨɦʋʨɰʁʩɰɵʧɿǌɺʋʻ̡ʅǐɰǳǗʁʁɲɦǗȉɴʢǖȉʃǱʊ
ʆʧǶʊǿ ɺʿʏʈǗʏʄʏǗȉʄʻȍʉɿʳʈǘʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃ ʃʧɴʏɴƾʈ ǗʆʈȂʶɴȃȄȁǱʊǳǗʁʁʆʨ
JICA ʏǗȉʄʻʆʧʃʧɿǖʃʧɴʆʧǶʊǿ ʋɦʨʄʊʧȐǍʃʃʧɴʏɴƾʈǗɿɨʌȅʃɦʂǙʨɦʑʨɴ˄ JICAȅʃɱǐ̡̫ɱǐɴɦɺʨʈǑʨ
ȃȄʢǖȉʃɿȉǘ Ȉʆ ȈʆȓɵʆȘɰʊɾ̔ ʁʫɰȅʃʃʧɴɲɾ ʃɦʉǖȈʆɰǐʫɴɰʧɵǁǳǗʁʁʊʄʏɱ̒ǘʭʃʏǗȉʄʻ
ǱʊʏʧɰȚɦʋʨʄʊʧȐǍʃʃʧɴʏɴƾʈ˄  
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 ʲʅǟɰȀʈʱǳʋǱʊɾ̔ ʲɾȄʶJICA ǗɿɨʌȅʃǶɿ̒ȁǐɰ̒ʃʬʌȋʋɲ̒ɦǗȉɴʒʇʧʌɼǊʃ̔ȂɴʁʒʏǸ̒ ˒
Ǘʄɦʇʁ ȳɦȀʈʁʁʐʶɦʐɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃʃʧɴʏɴƾʈ ǻɦʉʆʧǶʊǿ ʋɦʨȉɿʧǱ ʁʁʐ ʁʁʨɰ̡ʃǘɴʃʧɴ
ʋɰˀƽɱˀɾǉɺʿrʁ̌ ʁɦɠɿ˄ ɵʁǿ ɿ̒ȁǐɰ̒Ȃɴʁ˒ǗʄʱʇʁʱȄʷʊʭʈȉʃˆ 

Á ǗʄʱʇʁA ɲɦǗȉɴ̡ɺʋ ʏɦǐʨʊɦʑʨɴȉʃɦʐɿʫʄ̫́ȇʋǸ̒ʌʧɷǃȉʃǲǘʁɴɺʋʄ̒ʊʧȐǍʃʃʧɴʏɴƾʈ˄  
Á ǗʄʱʇʁB ɲʪȋʋɲ̒ɦǗȉɴ̡ɺʋ ʏɦǐʨʊɦʑʨɴȉʃɦʐɿʫʄ̫́ȇʋǸ̒ʌʧɷǃȉʃɺʋʄ̒ʊʧȐǍʃʃʧɴʏɴƾʈ 
ȉʃʁʶʐʶɿʬɵǸɴǗʄʱʇʁA  ˄

Á ǗʄʱʇʁC ɲʪȋʋɲ̒ɦǗȉɴ̡ɺʋ ʏɦǐʨʊɦʑʨɴȉʃɦʐɿʫʄ̫́ȇʋǸ̒ʌʧɷǃȉʃɿʧɵɿʭɵɺʋʄ̒ʊʧȐǍʃ
ʃʧɴʏɴƾʈ˄  

Á ǗʄʱʇʁFI  Ǘʄʏʧʃɦʄʨȋʋɲ̒ɦǗȉɴ̡ɺʋ ʏɦǐʨʊɦʑʨɴʄʁɦʆɹʃʬʌɿǗʈɨʌǱʊʈʭʉɵʶʃʭʃǲɴʱǗǱʈˆ 
è ɲʱǗȉɴɺ̡ʋʅǌʋʀ̒ʌʧǱ ǻɦʉ JICA ɲʪǗɿɨʌȅʃʅǌʋʻɦȳʢǖȐǍ ʄˀʃʐʧʊɣǆʌɿǍʫʜȐǍʄˀʃ
ǗʄɿǌʧʄɿǌʧɲɦǗȉɴ˄  

è ǱʊɦǗɷʨʏ ʊɦʨʏʃʧɴǱʊȍʉɿʳʈǘʳʃʒʃʫɲʱǗȉɴɲʪǗɿɨʌȅʃɦʂǙʨɦʑʨɴɦǻʉȐǍ ʄˀʃʐʧʊɣǆʌɿǍʫʜ
ȐǍʄˀʃǗʄɿǌʧʄɿǌʧɲɦǗȉɴ ǗɦǱʉʆʨȉʃǱʊʟɰȈʆʅǌʋʀ̒ʌʧǱ ǻɦʉ JICA˄ ʱʐɿʫɺʬʱɵǐʷ
ȋʋʒ̒ʃʫɲʱǗȉɴȂɴʁʒʏ ʈ̒ʧʃȂʃ̒Ǘɿɨʌȅʃɰʁɾ ɿ̒Ǹɰ̒Ȍ ɰ̒ɦʑʨʉ ʈʫʃʃʩɴJICAʟɰȈʆ
ʅǌʋʀ̒ʌʧǱ  ˄

è ʒʃʫɲʱǗȉɴȂɴʁɦȄ Ǘ̫ɿɨʌɦɲʊʁʆʩɴȁʃʩɴȉʃɦʐɿʫʄ̫́ȇʋǸ̒ʏǱǌʃʫʆʋ ȳɦ ʋɦʨʄʊʧȐǍʃ˄  
 ȵɦɰǐʫɴǱʊʏʧɰȚɦǻʉȉʃǱʊɵʬʋʊʭʈ JICA ʂɦǙʨǱʊʏʧɰȚȍʉɿrʈǘɦʐɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃʃʧɴ
ʏɴƾʈʱʆɹʱʋɹ ʏǗȉʄʻɲʱǗȉɴǗʄʱʇʁ A ʃʧɴɦȵɰǗʈʧɿ IEE ʏǗȉʄʻɲʱǗȉɴǗʄʱʇʁ B ʃʧɴǱʊ
ʏʧɰȚɦʂǙʨ̡ʅʃǱʊɦʈ˄  JICA ȅʃʱʊɠʄɵʶʏɦɵɰǌʨǗȇɴrʃʌʧȃʃǱʊʄʃǏʬʊʄʃǍʉ ʐɦɿʫʄ̫́ȇʋʒ̒ʌʧɷǃȉʃ
ɺʋʄ̒ʊʧȐǍʃ ʃʧɴʏɴƾʈɦǻʉʊʭʈʄɣǁʬʋ Ǳʊɦ ɷɠʏȍɴ ǱʊɦʂǙʨʢǖɿʧɵɿʭɵʄʁʅʫɿ ʃʧɴǱʊʁʁʭʋȅʃ
ʏʶɾɴ ɰʿɺʬɵǸʏɦɵɰǌʨǗȇɴrʃ̡ʅʃǱʊǗɿɩɿʆʧʃʧɿǖʃʧɴǱʊɦʊɠʄɵʁȐǍʄˀʃǸ ɺɦʨʈ˄  
  ĥɄƷƫĳǦƣȡǀŤŪƋɝĸɋŲŷɅƙěȳĳɄŷƋɯƶżƩȧ ěɋƞĳɗɅƙƷěȴĳƷƞɏǓȧǜƋȳ ǗɿɨʌȅʃǶɿʻȁǐ ɰʻǸɲʱǗȉɴ
ǗʄʱʇʁA ʱȊɴȀʈɦǳʋǱʊɾ̔ ʲɾȄʶʊʄʏʻJICA ɺ̡ʋʃʩɴʄǿǌʋʢǖȉʃɦʐɿʫʄ̫́ȇʋʒ̒ʌʧɷǃȉʃ
ɰǐʫɴǗʁɴ̒ǗȂʉʂʁ˄  ʱʐɿʫɺʬɵʱʃʷǱʊʱʊɠʄɵʶʊȅʉǱʊɾ̔ʌ,ʐ,ʄɲʪȉʃʋɰƽɾʸǶʶȅɵʻ˄ 
 
 ʇ.ʇ.ʆ ɄĨƻƋɄưƓƭƶƐǓɗƆƎĨƶłƐɑȳƋ  
 ʱǳʋʃʱȊȅʉʊʄʏʻʂȄǳʊɷʄʹʫʃ(JBIC)ɲʪʅǇʋʻʃʬʌǱʊǳʶǗʁȊ́ ɴʏɰʈǕɵʶʱȇʷɲʱǗȉɴʲɺʋ
ɷʁʊʫɹɺʋǱ̒ʊʒʇʧʊɰǜʄʊʧȐǍʃ ʃʧɴɵʁɦȇ ɲ̫ɦǗȉɴ̡ɺʋȅʃɵʬʋʊʭʈɵʁ̡ɾ ɰɺʋǱ̒ʊǱʊȇʊʄʊʧȐǍʃǸ
ȐɰʋȉʃɺʬɵǸ̂ɲɦǗȉɴɦɺʨʈǑʨǱɿ̒ʄʃǍʉǱʊʄʁȈʉʗʏǕˀʃʅǎ̫ɰȇǁɰ̒Ǹ ɺɦʨʈ˄ JBICɰʿȉʃʱǳʋ
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ʃʱȊȅʉʈʭʉ ʲɺʋȅʃʃʩɴɰʁʆʫɴȇɰ̒ʆˀʃǏȊ ɴ́ʏɰʈǕɰǐʫɴǱʊǳǗʁʁ ǱʊɷʭʉɷʁʊʫɹɺʋǱ̒ʊɲʧɿɲʬʊ
ʅ̡ǐɰʄʊʧȐǍʃʃʧɴʏɴƾʈ ȵɦɰǐʫɴǗʄɦʁʏɰʁʆʫɴʒʇʧʌɼǊʃ̔ʅɴ̡ɺʊ˄  

 ʱǻʉʲʑɰɲɦǗȉɴʒʇʧʌɼǊʃ̔ɵʁɾ ɿ̡ʅɰʫɴɦɿʃˀʊʀǕʨɰʁʆɴ̡̒ʅǗɰɧɴǗʆ̫ʏʨʐʃʫɦʃ Ǘ̫ɿɨʌȅʃʱɲǶɿʻ
ȁǐ ɰʻǸǗʄʱʇʁA ( Category A) ǗʏʄȀʈɦǳʋǱʊɾʽ̡ɾ Ȅʏʁɴƾʈ ʃʧɴʄʊʧȐǍʃʊʄʏ J̒BIC
ʱǻʉȐʊɦʐɿʫʄ̫́ȇʋʒ̒ʌʧɷǃȉʃɱǘ̫̌Ǘɿɨʌȅʃʊʁʆʩɴʁʫɰ ʱǻʉȐʊɲɦǗȉɴɰǐʫɴɺʁǿ ɰ̒Ǳʋʈʫʃɦ ʆʋ
Ȑ ɴʏɴ̒ɺʁǿ ɰ̒ǱʋȐ ɴʏɴ̒ʃʧɴɺʁǿ ɰ̒ǱʋǗʄɿʧʄɿǇʧ˄ 
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łɋƞȶěƁȧ ʈ 

ĞƶƞȡƞŲɛƎǦɋƞȧĥɄƷƫĳ 

 

ʈ.ʅ ɄǓĸěŸȧɄƙŸȽƨ 

 ǱʊɷǗʈɧɹɰʁɦɾʨʃɦʏɺǈɰʧɵǁ ɲʪǸǱʊǵʊȓʁʧȈʆʊʄʏȋ̒ɷʊǻǈʇʧȅʋɰʈǓʫǸ ɺ̡ʋȅʃʃʩɴɰʶʆʫɴ
ʂɦǙʨɦʐʨʉʃʩɴʄʃǌɦʂǙʨ˄Ȁʈʊʉ ɰyʧɵǁɱʁǗʄʩɴ̡Ǘʄɴɦʃ̫ ȋɷʊǻǈʇʧȅʋɰʶʆʫɴʲɿǗɿɨʌȅʃɷʭʉ ǗɦǸʈ̡Ǘɷɴʆʨ
ʏǿʁ ɰ̒rɺɲʬʊʒʇʧʌɼǊʃ̔Ȃɴʁʒʏʻ˄ ɺrɲʬʊɺʿʏǲʁʃ̒ʈʭʉ ɰǐʫɴɵʁɦǿ ʈrɺɲʬʊʏǲʁʃ̒̌ ɺ̡ʋʈʧʃȓɵɱǙ̫
ȅʃʱȄɲ̫ʪȋɷʊǻǈʇʧȅʋɷʄ́ʫʃȀʈʊʉ ʁyʨȈǐɰ̒ǵʊʏʐǗʄɿǌʧʄɿǌʧǱʊʒʃǌʊǸɿʧɷʄ́ʫʃ&JICA)˄Ǘʏʄ- 
ʱʆʋ̡ɺʋʏɰʈǕȈʆɦʋʨɰǻɰ̒ʁʁʃʧɹʊʄʏ ̒ ɰ.ʏ.ʏ Ǳʃ̡̒ɿȉʃȈʆʏɰʈǕɦʑʨɴ ʃʧɴǹ ʃɦȳʊɰ 
ɺ̡ʃɰʁɾ ɿ̒ʏʈɿǍȈʆǗɲʄ̒Ǘɲɴʊʄʏɱ̒ǘʭʃ ɺ̡ʋǸ ʅ̡ǐɰɺʿʏǲʁʃ̒ɰǐʫɴǱʊɷǗʈɧɹɰʁɦɾʨʃɦʏɺǈɰʧɵǁǸɿʧ 
ɰ.ʏ.ʏ ǻɦʉȉʃɰʧɵǁʏʐǱʊʆʨ JICAȅʃɦʂǙʨǱʊʏʧɰȚʏʈʧʁǏʧʋʁǏȈʆĥɄƷƫĳǦƣȡǀŤŪƋɝĸɋŲŷ 

ɅƙěȳĳɄŷƋɯƶżƩȧ ěɋƞĳɗɅƙƷěȴĳƷƞɏǓȧǜƋȳ ɦ ʃʷɦʑʨɴ˄ ǸʋʁǏʅʋȅʃʄǵǝɹȁ ɲɦǗȉɴɦʃ̫ȓɵʃʩɴ
ʒʃʫʌɿǌɦȳȅʃǗʄɰʄɦǻʉʋɰƽɾ ʸɦʏɺǈɰʧɵǁ˄ʲʅǐɰʈʭʉʳʃǱʊʏʧɰȚɦʋʨʁʧɺǈȈʆʊʄʏʻɲʱǗȉɴɲʪǱʊ-
ʌ,ʐ,ʄ,ʏǍɦɺʨʈǑʨʄʁɦʆɹǗɰʄɱˀɾǉɵȗʄ̒ɦ ȵǗʄʱʁʏɰʈǓʫǸ ɰʿɺʬɵǸʋɰƽɱɾǉɰǐʫɴǱʊʁʁʭʋȅʃʐʧʊɣǆ-  
ʄǑȂʃʏʈǑȂʃʆʨȋɷʊǻǈʇʧȅʋɷʄ́ʫʃʅɴʲɺʊ˄  
 ɰǐʫɴ̡ʅǐɰɦʃ̫ Ǹʱʏɵɰǌʨʆʧʆɾ̓ Ȅʋʈǟʧɿʆʨʆˀɿ̓ȉʃȂɰ̒ʁɴʃʩɴɲɦǗȉɴ ɺ̡ʋɰǐʫɴɦȄ ʊ̫ʭʈȉʃ̂
ʁʨȀɴʁʇʬʈʧȐ ɚʏǌʊʄʏɲ̒ɦǗȉɴǗʄɦʇʁʃʧɴɵʁǿɿʻȁǐ ɰʻɲʱǗȉɴʁʁʐ ʃʁʧɴʊɵȄʏʈǓˀʃǏɲɦǗȉɴǗʄʇʆ
ʂʃȃʃʏǗȉʄ̒ǱʊȐ ɴʏɴ̒ɲɦǗȉɴ ʄʊʧȉɾ ʂʃȁʃʲɺʋǗɿɨʌǱʊʏǗȉʄʻɲʱǗȉɴ ǱʊǗɲʄʻǗɲɴ
ʏʶɾʋʻɦǗɲɝɴɵǗɰʃʧɴɦǗɲɝɴʄʊʧǱƽʊʄʁɦʊʨǱʊǵʊȐ ɴʏɴ̒ ʁʫʃʌʧʃʧɦȊ ɲ ʃʧɴ̡ʅʃǱʊʏɰʈǕȈʆɲʱǗȉɴ
Ǹ ɺɦʨʈ˄  
 
ʈ.ʆ ƁȧźɋĳƣȶƨȡǖƸǓŸƶƐǓɗĥɄƷƫĳ 

 ɲʱǗȉɴʒʇʧʌɼǊʃ̔ɵʁɾ ɿ̡ʅɰʫɴɦɿʃˀʊʀǕʨɰʁʆɴ̡̒ʅǗɰɧɴǗʆ̫ʏʨʐʃʫɦʃ̫ ȉʃʁʨȀɴʁʇʬʈʧȐ ɚʏǌɰǐʫɴ
ʏǵƼ ɿʻʱʋɱ ˑǗɰɧɴǗʆ̫ʏʨʐʃʫɦ ɱɿǌǗʆ̫ʏʨʐʃʫʃʧɴȉʃɵʁǵʉǗʄ̡ʐʋ ːˑ ˏɲ,ʈʆʨʇǐɦʁʆɹ˄ ʁʨ-
ȀʶɴɲʱǗȉɴʱʃʷ ȓɵʱȳɺʋʻʱǻʉǱʊɦʂǙʨɺʁɦɾʨʊȀʈʅǘʬʌǸɿʧɦʋɱ˒ ɵɦɹʆʨʇǐʶʱʆɹʱȳʁʨʊʭʈɦɱɿǌǗʆʷ-
ʏʨʐʃʫɵʶǵʉǗʄʲʐʋːˑ ˎɲ,ʈ˄ ʄȄǎ ʄʻʈɰʄɿȐ̒ǌʁǗɿɴ̒ɵʁɾʫɵʈʫɱɰʁʆɴ̡̒ ʅɦǻʉ ʂɦǙʨɺʁɦɾʨʊȀʈ
ʅǘʬʌʏ ʈɦǌɵǜɕȳƋ ɅǓƋǗʄʲʐʋˏ* ɲˑ,ʈ&ʊʬʄȈʆʁʨ˒,ˏ'˄ 
  



ʊȅʉǱʊɾ̔ ȍʉɿrʈǘɦʐɿʫʄʹʷȇʋʻʄʊʧȐǍ ʃ ʃʧɴʏɴƾʈʱʆɹʱʋɹ ʏǗȉʄʻĥɄƷƫĳǦƣȡǀŤŪƋɝĸɋŲŷɅƙěȳĳɄŷƋɯƶżƩȧ ěɋƞĳɗɅƙƷěȴĳƷƞɏǓȧǜƋȳ 
 

ʱʊɠʄʱʊɠɴʱǻʉʸǗɰɧʈʐʺʫʃʇʨ ʇʨ ȓʉ ʏʫʨ (PPIC)                                                                                                                                                                                                                                                                                                                           90 
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ʈ.ʇ ƷƐɄƣƁ ƋȡĳĸɋŵŷɗſƌěɗĥɄƷƫĳ 

 ɲʱǗȉɴʱʃʷʏǍʧɿɰǐʫɴʒʃʫǗɰʧɿǖʏǌʨʆʨɰʧɵǁɺʁɦɾʨʊǱʊȍʉɿʁrʋ ʐɦɿʫʄ̫́ȇʋʄ̒ʊʧȐǍʃ ɺʬɵʲɺʋȉʃ
Ȉǃ ʄʻʱȵȀȋɴʗʄʏʈǓˀʃǏʲʅǐɰʱʐǻǈ ʊɵȄʏʈǓˀʃǗɿɴ̒ɵʁɾʫɵ˒,ˏˎ̡ʅǐɰʏɾʁ ɴ̒ɰʁʆɴ̡̒ʅ˄ ʱʐɿʫʱʃʷ
ǱʊʏʧɰȚʌ,ʐ,ʄ,ʏǍʏǗȉʄ̒ɲɦǗȉɴɦʃ̫ ɲʪǸɿǗʈɨʌǱʊǶʶȅɵʻʏǗȉʄʻʄ̒ʄʁɦʆɹʋɰƽɱɾǉʌʧʃʧɦȊ ɲ
ʱȵɰǐʫɴǗʄɦʁʏɰʈǓʫǸ  ˄
 
ʈ.ʈ Ɓɋǜɋ ƋȡĳƶĸƎǓƨƟɯƋƇĥɄƷƫĳ 

 ɲɦǗȉɴɦʃ̫ ʃʩɴǗɿɨʌȐ ɴʏɴ̒ʃʬʌɰʁʆɴ̡̒ʅʀǕʨʈʭʉ ʃʧɴʊɵȄʏʈǓˀʃǏʊɾʄʈʭʉɵʶʃʭʃʱʁɠɿʊʭʈȉʃ  ̂
  
 ʈ.ʈ.ʅ ĞƶǦƣȡǀŤŪĸɋŲŷɅƙěȳĳɄŷƋɯƶżƩȧ 

ɰ,ʁʨȀɴʁʅǎʫɰɰʫɴʱɿʃˀʊʃʧɴɿʶʄʃʻǗɲʄʻǗɲɴ ʏʊʫʄǗʄʲʐʋˏ̞ *ʐ˓ʧɰȀ 
 ɱ,ʄɦǿǌʉɰʁʆɴ̡̒ʅʀǕʨ&ɷʁȑ ʃʁʨˏ'̂ˑ˓ ʈˎ ʃʧɴ 
 ɲ,ʁʁʩɴɰʁʆɴ̡̒ʅʀǕʨ̂˓ˎ ʈˎ  ˄
 

 
ʊʬʄȈʆʁʨ˒,ː ʁǗʈɴ̒ɰʁʆɴ̡̒ʅʀǕʨ̡ɺʋʃʩɴǗɿɨʌȐ ɴʏɴ̒ɦʑʨɴ 
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 ʈ.ʈ.ʆ ĞƶƞƷĳȧěƙƼȷǀ 
 ˏ'ʅǘʬʌǸɿʧɦʋɱ˒ Ǘʄʲʌɴː˓ ʈˎ ɺ̡ʋȉʃʁʁʩɴǗʄ̡ʌɴː˔ʈ&ʊʬʄȈʆʁʨ˒,ˑ  ʃʧɴ˒,˒'˄  
 

  

ʊʬʄȈʆʁʨ˒,ˑ ʁʨȀɴʁʅǘʬʌǸɿʧɦʋɱ˒ ɺ̡ʋʃʩɴǗɿɨʌʆǗɴʨɰ 
Ǘʄʇʆ̂ ʊȅʉǱʊɾ ʆ̔ǗǵɴɵʫɴɦǗǱʉʊʄʏǗ̒ɰɧʈʏʧɰȚJICA ̡ɱʌʧɵǂʧǱǷǐʁː ˎˏ  ̝

 

 
ʊʬʄȈʆʁʨ˒,˒ ʆʫʁʃʬʏǱɿ̒ʁʁʩɴrʃʅǘʬʌǸɿʧɦʋɱ˒ ɺ̡ʋʃʩɴǗɿɨʌʆǗɴʨɰ 
Ǘʄʇʆ̂ ʊȅʉǱʊɾ ʆ̔ǗǵɴɵʫɴɦǗǱʉʊʄʏǗ̒ɰɧʈʏʧɰȚJICA ̡ɱʌʧɵǂʧǱǷǐʁː ˎˏ  ̝
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 ː'ʅǘʬʌʃʩɴǗɿɨʌʆǗɴʨɰǗʄ̡ʌɴʅǘʬʌǗʄʲʐʋ˓ˎ ˎʈ ȉʃʁʶʐʶʁʁʩɴː˓ ʈ ʱǻʉǗǱʋʱʄɿʫɴ
ɰǗȉʏʻː˓ʏ,ʈ&ʊʬʄȈʆʁʨ˒,˓ ʃʧɴ˒,̝'˄  

 

 
 ʊʬʄȈʆʁʨ˒,˓ ɲʃǘɴʋʈǟʧɿ̡ɺʋʃʩɴǗɿɨʌʆǗɴʨɰ 
 Ǘʄʇʆ̂ ʊȅʉǱʊɾ ʆ̔ǗǵɴɵʫɴɦǗǱʉʊʄʏǗ̒ɰɧʈʏʧɰȚJICA ̡ɱʌʧɵǂʧǱǷǐʁː ˎˏ  ̝
 

 
 

 
 ʊʬʄȈʆʁʨ˒,̝ʁǗʈɴ̒ʅǘʬʌ̡ɺʋǗɿɨʌ̡ɰʋʈǟʃʧɴʁǗʈɴ̒ʅǘʬʌ̡ɺʋȉʃǗȐʄʻ 

Ǘʄʇʆˆ ʊȅʉǱʊɾ̔ ʆǗǵɴɵʫɴʱǗǱʉʊʄʏʻǗɰɧʈʏʧɰȚJICA ̡ɱʌʧɵǂʧǱǷǐʁː ˎˏ  ̝
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 ˑ'ʅǘʬʌʏ ʈɦǌɵʐʫ̋ʃ ʏ̡ʃʃʩɴǗɿɨʌʆǗɴʨɰʅǘʬʌǗʄʲʌɴˏ,ˎˎ ˎʈ ȉʃʁʶʐʶʁʁʩɴːˎ ʈ ʱǻʉ
ǗǱʋʱʄɿʫɴɰǗȉʏʻː˓ʏ,ʈ&ʊʬʄȈʆʁʨ˒,̞'˄  

 

 
 ʊʬʄȈʆʁʨ˒,̞ ʁʨȀɴʁʅǘʬʌʏ ʈɦǌɵʐʫ̋ʃ ʏ̡ʃ ɺ̡ʋʃʩɴǗɿɨʌʆǗɴʨɰ 
Ǘʄʇʆˆ ʊȅʉǱʊɾ̔ ʆǗǵɴɵʫɴʱǗǱʉʊʄʏǗ̒ɰɧʈʏʧɰȚJICA ̡ɱʌʧɵǂʧǱǷǐʁː ˎˏ  ̝

 

 
ʊʬʄȈʆʁʨ˒,̟ ʆʫʁʃʬʏǱɿ̒ʁʁʩɴʅǘʬʌʏ ʈɦǌɵʐʫ̋ʃ ʏ̡ʃ ɺ̡ʋʃʩɴǗɿɨʌʆǗɴʨɰ 
Ǘʄʇʆ̂ ʊȅʉǱʊɾ ʆ̔ǗǵɴɵʫɴɦǗǱʉʊʄʏǗ̒ɰɧʈʏʧɰȚJICA ̡ɱʌʧɵǂʧǱǷǐʁː ˎˏ  ̝
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ʊʬʄȈʆʁʨ˒,̠ ʁʨȀɴʁʅǘʬʌǸɿʧɦʋɱ˒ ʃʧɴʅǘʬʌʏ ʈɦǌɵʐʫ̋ʃ ʏ̡ʃ ɺ̡ʋʃʩɴǗɿɨʌʆǗɴʨɰ 
Ǘʄʇʆ̂ ʊȅʉǱʊɾ ʆ̔ǗǵɴɵʫɴɦǗǱʉʊʄʏǗ̒ɰɧʈʏʧɰȚJICA ̡ɱʌʧɵǂʧǱǷǐʁː ˎˏ  ̝

 
 ʈ.ʈ.ʇ ĞƶǖĳǓĳɗǖƟƋĸȶƻɅƙ  
 ȐǓʃɿʆʨʅǘʬʌɵʬʋ ȳɦ ʅ̡ɵʁʃʭʃˏȉʃʁʶʐʶʁʁʩɴˏ̠ *˓ʈ Ǘʄʲʌɴˏˎ ʈˎ ʂɦǙʨʆʨR.C structural 
piers ʃʧɴɦǗɲɝɴʄɴƾʁʂǐʩʈ̡ɺʋ ɲɦǶɰ̒ɦǗʏɵ&P.C Structural beam) ʃʩɴǗɿɨʌȐɴʏɴ̒ɦʑʨɴ˄ ɺɦʨʈ
ȐǓ ʃǗʄʲʌɴˏ̝ ˓ʈ&Ȉǃʄ̒ʆʨʅǘʬʌɵʬʋ ȳɦȐǓʃ'ʃʧɴɵʫɴȐǓʃˏ˒˓ ʈ&Ȉǃʄ̒ʆʨȐǓʃɦȳ ʅ̡'˄  
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 ʈ.ʈ.ʈ ĞƶǖŸƶĥƋƼĳƎǃ ƋȡĳǩĳƶƐŷɗƎǃ 
ɰ, ɷʱǗȺǗʄȒʉ+ˏ ,ˑ ʈ˓ʁʁʩɴˏ˓ ʈˎʃʧɴǗʄ̡ʌɴ *˒ ɲ˓,ʈ  ˄
ɱ,ʄʊʧȉɾ ʄʬʈʇɰ̒ɱȚɵ̒ʃʧɴɺʨȉʃˑ*˗Ȍ̟ʃ ʈˑ  ˄
ɲ, ɰʲʃǘɴʏʶɵɿȄȍ &ȓɴ'ˆ ɷʱǗȺ+ˏ ,ˑ˓ʈx ǱʶʊʄɿʻȄȍ0̝ˎʈ  ˄
 

 
ʊʬʄȈʆʁʨ˒,ˏˏ ʁʨȀɴʁɲʃǘɴȄȍʃʧɴȓɴʊʄɿ̒Ȅȍ̡ɺʋʃʩɴǗɿɨʌȐǌʊ 
Ǘʄʇʆˆ ʊȅʉǱʊɾ̔ ʆǗǵɴɵʫɴɦǗǱʉʊʄʏǗ̒ɰɧʈʏʧɰȚJICA ̡ɱʌʧɵǂʧǱǷǐʁː ˎˏ  ̝

 
 ʈ.ʈ.ʉ ĞƶǖĳǓĳɗƶĸƎǓƨƟɯƋƇƶŲƐ 

ɰ, ȓǳʊʊɺǈȅʋʋɦʨrʅǎː ,˓ˎ ʈˎː  

ɱ,ȓǳʊʄʫɲƾʋʧɰɦʋʨrʅǎ̝ ˎˎ ʈː  

ɲ,Ǘɵɰɵʬʋ ʋɦʨrʅǎ̟ːˎ ʈː & ɲˑʃǘɴɵʬʋʃʧɴ˒ɲʃǘɴʱɵɹ' 
ɳ,ȓǳʊɦȋɴǸɴɷʭʏɷʫʋ ʋɦʨrʅǎˏ ,ːˎʈˎː  

ɴ,ȐǍʃʨʉʕ̔ʃǎʃy ʋɦʨrʅǎ˒ ˎˎ ʈː &ȓɴʏǌʫɰɦǗʄɴʃʧɴ̡ɵɰǶʉ' 
ɵ,ɦȋɴȉ́ʏʫʨʃɦʇǘʨɴʃʧɴʒʃʫȐǍʃʨʉʽɦʋʨrʅǎˑ ˎ ʈˎː  
ɶ,ȐǍʃʨʉǗ̔ɿɩɿʆʧʃʧɿǖʏʫɱȈʆʏɿǙʃʧɴʊʫɰƽǸɿʧ 
ɷ,Ǵǘʁɴʏǌʫɰʁʫɰʄɦǿǌ̫ȓʏʃǐʃʬʌʁʁʃʧɹǗʄɰʄʱǻʉʱǗǳʷȁǐ ɰʻ 
ɸ,ɰʲʃǘɴʊʀʉʃǌʊɴǶʶ 
ɹ,ʁʨȃǘɷʭʏɷʫʋ ʀ̡Ȃ ʁ
ɺ, ɿʶʄʃʻɵʶɾɿʊʀʉʃǌ 
ʀ,ɦʇǘʨɴʄʁʇǘʪɦȵ ʆɦʋʉʄ̒ʃʧɴ 
ɼ,ȐǍʃʨʉʅ̔ǎʫɰɰʫɴɦɿʃˀʊ˄  
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