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¯ŦǸǝƾ]ļƋǯƆẦḲḧ ḧ£ƋŽƆǯḧżƾǝḧǯƆŦḧ:ǝƾƢŦƳḧƋǤḧļḧŽǝƾǸƳŠřǝŦļƢƋƳŽḧļƳŠḧŠŦŦǚƧȗḧ
ƋƳǤƋŽƆǯżǸƧḧȑƾǝƢḧǯƆļǯḧǚƾȑŦǝżǸƧƧȗḧřǝƋŠŽŦǤḧǯƆŦḧŽļǚḧřŦǯȑŦŦƳḧżļƋǯƆḧļƳŠḧ
ǤŚƋŦƳŚŦḰḧAǝḰḧ{ŦɶǝŦȗḧGḰḧfļƳǤŦƳḧļƳŠḧÕļǤǯƾǝḧfŦȐŦǝƧȗḧưļǤǯŦǝżǸƧƧȗḧȑŦļȐŦḧ
ǯƾŽŦǯƆŦǝḧŚǸǯǯƋƳŽṒŦŠŽŦḧƳŦǸǝƾǤŚƋŦƳŚŦḧȑƋǯƆḧǯƆŦḧǯƋưŦƧŦǤǤḧǯǝǸǯƆǤḧƾżḧżļƋǯƆḱḧ
ǚǝƾȐƋŠƋƳŽḧļḧŚƾưǚǝŦƆŦƳǤƋȐŦḧļƳŠḧŚƾưǚļǤǤƋƾƳļǯŦḧļǚǚǝƾļŚƆḧǯƾḧ
ǸƳŠŦǝǤǯļƳŠƋƳŽḧļƳŠḧƆŦļƧƋƳŽḧǯǝļǸưļḧļƳŠḧļŠŠƋŚǯƋƾƳḰḧéƆƋǤḧřƾƾƢḧƾɶŦǝǤḧ
ƆƾǚŦḧļƳŠḧǯļƳŽƋřƧŦḧǤǯŦǚǤḧżƾǝḧǯƆƾǤŦḧǤŦŦƢƋƳŽḧǝŦŚƾȐŦǝȗḱḧȑƆƋƧŦḧļƧǤƾḧǤŦǝȐƋƳŽḧ
ļǤḧļƳḧƋƳȐļƧǸļřƧŦḧǝŦǤƾǸǝŚŦḧżƾǝḧǚǝƾżŦǤǤƋƾƳļƧǤḧƋƳḧǯƆŦḧʅŦƧŠḧƾżḧưŦƳǯļƧḧƆŦļƧǯƆḧ
ļƳŠḧļŠŠƋŚǯƋƾƳḧǯǝŦļǯưŦƳǯḰḧĉƋǯƆḧŚƧļǝƋǯȗḧļƳŠḧƆŦļǝǯḱḧ¯ŦǸǝƾ]ļƋǯƆẦḧ
ǝŦưƋƳŠǤḧǸǤḧǯƆļǯḧǯǝǸŦḧƆŦļƧƋƳŽḧƋƳȐƾƧȐŦǤḧƳƾǯḧƞǸǤǯḧǯƆŦḧřƾŠȗḧļƳŠḧưƋƳŠḱḧřǸǯḧ
ļƧǤƾḧǯƆŦḧǤƾǸƧḰḧ ḧưǸǤǯṒǝŦļŠḧżƾǝḧļƳȗƾƳŦḧǤŦŦƢƋƳŽḧǯƾḧǸƳŠŦǝǤǯļƳŠḧǯƆŦḧ
ǚǝƾżƾǸƳŠḧŚƾƳƳŦŚǯƋƾƳǤḧřŦǯȑŦŦƳḧǯǝļǸưļḱḧļŠŠƋŚǯƋƾƳḱḧļƳŠḧżļƋǯƆṒřļǤŦŠḧ
ǝŦŚƾȐŦǝȗḰ 
 
ƳŠǝŦȑḧÕḰḧAƾļƳḱḧ¬Õfḱḧ¬AḱḧÕƆA 
ŠƞǸƳŚǯḧ ǤǤƾŚƋļǯŦḧÕǝƾżŦǤǤƾǝḧƾżḧßǸǝŽŦǝȗḱḧðƳƋżƾǝưŦŠḧßŦǝȐƋŚŦǤḧ
ðƳƋȐŦǝǤƋǯȗ 
¹ǚƆǯƆļƧưƾƧƾŽȗḧļƳŠḧ ŦǝƾǤǚļŚŦḧ¬ŦŠƋŚƋƳŦ 
 
¹ƳḧļḧȑļƳḧ¯ƾȐŦưřŦǝḧŠļȗḱḧkḧƧŦʄḧļḧżǸƳŦǝļƧḧǯƆƋƳƢƋƳŽḱḧẁéƆļƳƢḧ^ƾŠḧkḧļưḧ
ƳƾǯḧŠŦŦǚƧȗḧƋƳȐƾƧȐŦŠḧƋƳḧǯƆƋǤḧǯǝļŽŦŠȗḰẂḧéƆŦḧȑƋŠƾȑḧƆļŠḧƧƾǤǯḧƆŦǝḧƆǸǤřļƳŠḧ
ǯƾḧļḧƧƋƳŦṒƾżṒŠǸǯȗḧŠŦļǯƆḧļƳŠḧƾƳḧǯƆŦḧǤļưŦḧŠļȗḱḧƆŦǝḧżļǯƆŦǝḧǯƾḧļḧƧƾƳŽḧ
ƋƧƧƳŦǤǤḰḧÕǝŦŽƳļƳǯḱḧǤƆŦḧȑƾǸƧŠḧƧƾǤŦḧƆŦǝḧŚƆƋƧŠḧŠļȗǤḧƧļǯŦǝḰḧéƆǝŦŦḧȗŦļǝǤḧƧļǯŦǝḧ
kḧȑƾǸƧŠḧưļǝǝȗḧǯƆļǯḧȑƋŠƾȑḳḧŦȐŦǝȗḧ¯ƾȐŦưřŦǝḧᵷᵿǯƆḧǤƋƳŚŦḧǯƆŦƳḧżƾǝḧƾȐŦǝḧ



ᵺᵶḧȗŦļǝǤḱḧkẄȐŦḧƧŦļǝƳŦŠḧǯƆļǯḧǯƋưŦḧļƧƾƳŦḧŠƾŦǤḧƳƾǯḧƆŦļƧḧŦưƾǯƋƾƳļƧḧǯǝļǸưļḰḧ
¯ŦǸǝƾ]ļƋǯƆẦḧǤǚǝƋƳŽǤḧżǝƾưḧAǝḰḧfļƳǤŦƳẄǤḧƧƋżŦǯƋưŦḧƾżḧŚƾưǚļǤǤƋƾƳļǯŦḧ
ǤŦǝȐƋŚŦḱḧȑŦļȐƋƳŽḧżļƋǯƆḧļƳŠḧǤŚƋŦƳŚŦḧƋƳǯƾḧǸƳŠŦǝǤǯļƳŠƋƳŽḧļƳŠḧƆƾǚŦḧżƾǝḧ
ǯƆƾǤŦḧȑƆƾḧļǝŦḧļɽƋŚǯŦŠḧƾǝḧļŠŠƋŚǯŦŠḰḧßǸŚƆḧǯǝļǸưļḧȑƋƧƧḧŚƾưŦḧƋƳǯƾḧŦȐŦǝȗḧ
ƧƋżŦṕļƳŠḧǯƆļǯḧưļƢŦǤḧ¯ŦǸǝƾ]ļƋǯƆẦḧļḧưǸǤǯṒǝŦļŠḧřƾƾƢḰ 
 
^ļǝȗḧßḰḧ¬Ś;ļƧŦř 
ßŦƳƋƾǝḧ;ƾǸƳǤŦƧ 
ƧƧƋļƳŚŦḧAŦżŦƳŠƋƳŽḧ]ǝŦŦŠƾưḧḧ 

 
AǝḰḧ{ŦɶḧfļƳǤŦƳḧƆļǤḧřŦŦƳḧƆŦļƧƋƳŽḧưŦưřŦǝǤḧƾżḧǯƆŦḧưƋƧƋǯļǝȗḧŚƾưưǸƳƋǯȗḧ
żƾǝḧŠŦŚļŠŦǤḰḧ]ƾǝḧǯƆƾǤŦḧƾżḧǸǤḧǯǝļƋƳŦŠḧǯƾḧǤŦŦḧƾǸǝǤŦƧȐŦǤḧļǤḧƋưǚŦƳŦǯǝļřƧŦḱḧ
ǯƆƋǤḧȑŦļƧǯƆḧƾżḧǝŦǤƾǸǝŚŦǤḧƋǤḧļḧƧƋżŦƧƋƳŦḰḧĉŦƧƧƳŦǤǤḧǯƆǝƾǸŽƆḧŚƾƳƳŦŚǯƋƾƳḧȑƋǯƆḧ
ƾǯƆŦǝǤḧļƳŠḧƾǸǝḧŚǝŦļǯƾǝḧƋǤḧƳƾḧưļǯǯŦǝḧƾżḧřƧƋƳŠḧżļƋǯƆḰḧ{ŦɶḧḱḧéƋưḧļƳŠḧGļǝƧḧ
ŽƋȐŦḧļḧǤƾƧƋŠḧȐŦŚǯƾǝḧżƾǝḧǯƆƾǤŦḧƾżḧǸǤḧŚļǝǝȗƋƳŽḧƆƋŠŠŦƳḧȑƾǸƳŠǤḰ 
 
ÕŦǯŦḧ^ǝƾǤǤŦƳřļŚƆ 
ðßḧ Ƌǝḧ]ƾǝŚŦḧ;ṒᵷᵽḧÕƋƧƾǯ 
 
kḧƆļȐŦḧǤŦǝȐŦŠḧƋƳḧ£ļȑḧGƳżƾǝŚŦưŦƳǯḧƋƳḧ;ļƧƋżƾǝƳƋļḧżƾǝḧᵺᵷḧȗŦļǝǤḧļƳŠḧƆļȐŦḧ
řŦŦƳḧƆŦļȐƋƧȗḧƋƳȐƾƧȐŦŠḧƋƳḧǚƾƧƋŚŦḧŚƆļǚƧļƋƳŚȗḧļƳŠḧǚŦŦǝḧǤǸǚǚƾǝǯḰḧḧkḧļƧǤƾḧ
ǤŦǝȐŦŠḧƾƳḧļḧưǸƧǯƋļŽŦƳŚȗḧŚǝƋǯƋŚļƧḧƋƳŚƋŠŦƳǯḧǤǯǝŦǤǤḧŠŦřǝƋŦʅƳŽḧǯŦļưḰḧéƆƋǤḧ
ǚļǤǯḧȗŦļǝḱḧkḧưŦǯḧAǝḧfļƳǤŦƳḧļǯḧļḧƧƾŚļƧḧŚƆǸǝŚƆḧŽļǯƆŦǝƋƳŽḰḧḧ¹ǸǝḧŚƾưưƾƳḧ
ƋƳǯŦǝŦǤǯǤḧƧŦļŠḧǸǤḧƋƳǯƾḧƧƾƳŽḧưƾǯƾǝŚȗŚƧŦḧǝƋŠŦǤḧļƳŠḧŠŦŦǚḧŚƾƳȐŦǝǤļǯƋƾƳǤḧ
ǝŦŽļǝŠƋƳŽḧǯǝļǸưļḱḧǯǝļǸưļḧǯǝŦļǯưŦƳǯḱḧļƳŠḧǯƆŦḧǤǚƋǝƋǯǸļƧḧȐļŚǸǸưḧǯƆļǯḧ
ŦȖƋǤǯǤḧƋƳḧŦļŚƆḧƾżḧǸǤḰḧ 
 
¬ȗḧŚļǝŦŦǝḧƆļǤḧǯļǸŽƆǯḧưŦḧǯƆļǯḧļŠŠƋŚǯƋƾƳḧƋǤḧļƳḧǸƳżƾǝŽƋȐƋƳŽḧǤļƧȐŦḧżƾǝḧǯƆŦḧ
ǸƳǤŦŦƳḧȑƾǸƳŠǤḧǯƆļǯḧƆļǸƳǯḧƾǸǝḧƆŦǝƾŦǤḰḧḧ¹ʄŦƳḧƾǸǝḧṩʅǝǤǯḧǝŦǤǚƾƳŠŦǝǤṪḧ
ŚƾǚƋƳŽḧưŦŚƆļƳƋǤưǤḧļǝŦḧƾȐŦǝȑƆŦƧưŦŠḧřȗḧǯƆŦḧŠļȗṒǯƾṒŠļȗḧǝŦļƧḧǯǝļǸưļḧ
ȑŦḧŦȖǚŦǝƋŦƳŚŦḰḧḧĉƆļǯḧŚļƳḧǤǯļǝǯḧƾǸǯḧļǤḧļḧǯŦưǚƾǝļǝȗḧǝŦƧƋŦżḧżǝƾưḧǯƆŦḧ
ǤǯǝŦǤǤŦǤḧƾżḧǯƆŦḧȑƾǝƢḧŦƳȐƋǝƾƳưŦƳǯḧŚļƳḧǜǸƋŚƢƧȗḧƧŦļŠḧǯƾḧŠŦǚŦƳŠŦƳŚŦḧļƳŠḧ
ļŠŠƋŚǯƋƾƳḰḧ¬ƾŠŦǝƳḧǯǝŦļǯưŦƳǯǤḧƾʄŦƳḧƳŦŽƧŦŚǯḧǯƆŦḧǤǚƋǝƋǯǸļƧḧƳŦŦŠǤḧƾżḧǯƆŦḧ
ǚļǯƋŦƳǯḧļƳŠḧǯƆǸǤḧƧƋưƋǯǤḧǯƆŦḧǤǸŚŚŦǤǤḧƾżḧȐļǝƋƾǸǤḧǯǝŦļǯưŦƳǯḧưƾŠļƧƋǯƋŦǤḰ 



¯ŦǸǝƾ]ļƋǯƆẦḲḧ ḧ£ƋŽƆǯḧżƾǝḧǯƆŦḧ:ǝƾƢŦƳḧƾɶŦǝǤḧǸƳŠŦǝǤǯļƳŠƋƳŽḧļƳŠḧ
ļƳǤȑŦǝǤḧǯƾḧřǝŦļƢḧǯƆŦḧřƾƳŠļŽŦḧƾżḧļŠŠƋŚǯƋƾƳḧļƳŠḧʅƳŠḧǚŦļŚŦḧƋƳḧļḧȑƾǝƧŠḧ
ȑƆŦǝŦḧƋŠŦļƧǤḧļƳŠḧǝŦļƧƋǯȗḧǝļǝŦƧȗḧļƧƋŽƳḰ 
 
]ǝƾưḧǯƆŦḧØļŽļưǸɺƳḧ^ƾǤǚŦƧḧřȗḧ:ǝļƳƳŦƳḧ¬ļƳƳƋƳŽḲḧḧẁ]ƾǝḧØļŽļưǸɺƳǤḱḧ
^ƾŠẊǤḧƳļưŦḧƋǤḧ¬ŦǝŚȗḰḧĉŦḧǤŦŦḧƾǸǝḧŠļǝƢƳŦǤǤḧļǤḧļḧǚǝƋȡŦŠḧǚƾǤǤŦǤǤƋƾƳḧ
řŦŚļǸǤŦḧƋǯḧŠǝƋȐŦǤḧǸǤḧƋƳǯƾḧǯƆŦḧƆŦļǝǯḧƾżḧ^ƾŠḰẂ 
 
ÕļǯǝƋŚƢḧ ƢļƳļḧ 
ÕƾƧƋŚŦḧßŦǝŽŦļƳǯḧṩǝŦǯƋǝŦŠṪ 
 
¯ŦǸǝƾ]ļƋǯƆẦḲḧ ḧ£ƋŽƆǯḧżƾǝḧǯƆŦḧ:ǝƾƢŦƳḱḧǚŦǝżŦŚǯƧȗḧǝŦŚƾƳŚƋƧŦǤḧǯƆŦḧ
ŠƋǤǚļǝļǯŦḧļǚǚǝƾļŚƆŦǤḧƾżḧǯƆŦḧưŦŠƋŚļƧḧưƾŠŦƧḱḧǯƆŦḧǚǤȗŚƆƾƧƾŽƋŚļƧḧưƾŠŦƧḧ
ļƳŠḧǯƆŦḧǤƾŚƋļƧḧƧŦļǝƳƋƳŽḧưƾŠŦƧḧƾżḧļŠŠƋŚǯƋƾƳḧưŦŠƋŚƋƳŦḰḧ]ƾǝḧȗŦļǝǤḱḧǯƆŦḧ
ưŦŠƋŚļƧḧưƾŠŦƧḧƆļǤḧřŦŦƳḧŦưřǝļŚŦŠḧřȗḧǝŦǤŦļǝŚƆŦǝǤḧļƳŠḧǯƆŦǝļǚƋǤǯǤḧļƧƋƢŦḰḧ
éƆŦḧưŦŠƋŚļƧḧưƾŠŦƧḧƋǤḧǯƾƾḧǝŦƧƋļƳǯḧƾƳḧǯƆŦḧǯǝŦļǯưŦƳǯḧƾżḧǤȗưǚǯƾưǤḧļƳŠḧ
ƧļŚƢǤḧżƾŚǸǤḧƾƳḧẁĉƆȗḰẂḧéƾḧǚƾƾǝƧȗḧǜǸƾǯŦḧĈƋƢǯƾǝḧ]ǝļƳƢƧḱḧƋżḧȑŦḧƢƳƾȑḧǯƆŦḧ
ẁȑƆȗḱẂḧǯƆŦḧẁƆƾȑẂḧưļȗḧřŦŚƾưŦḧŦȐƋŠŦƳǯḰḧéƾḧǯƆƋǤḧŦƳŠḱḧAǝḰḧfļƳǤŦƳḱḧ¬ǝḰḧ
fļȗŠŦƳḱḧļƳŠḧÕļǤǯƾǝḧfŦȐŦǝƧȗḧǚǝƾȐƋŠŦḧļḧǝƾļŠưļǚḧżƾǝḧļḧǯǝǸƧȗḧƆƾƧƋǤǯƋŚḧ
ļǚǚǝƾļŚƆḰḧfŦļƧƋƳŽḧƋǤḧƳƾǯḧļŚŚƾưǚƧƋǤƆŦŠḧřȗḧưļǤƢƋƳŽḧǤȗưǚǯƾưǤḰḧkǯḧ
ǝŦǜǸƋǝŦǤḧļƳḧǸƳŠŦǝǤǯļƳŠƋƳŽḧƾżḧǯƆŦḧǝƾƾǯḧŚļǸǤŦḧƾżḧǯƆŦḧǚǝƾřƧŦưḰḧkƳŚƧǸŠƋƳŽḧ
]ļƋǯƆḧƋƳḧǯƆŦḧẁfƾȑẂḧŠƋǤŚǸǤǤƋƾƳḧļŠŠǤḧļḧǚƾȑŦǝżǸƧḧǯƾƾƧḧżƾǝḧǯƆƾǤŦḧ
ǤǯǝǸŽŽƧƋƳŽḧȑƋǯƆḧǯǝļǸưļḧļƳŠḧļŠŠƋŚǯƋƾƳḰḧéƆƋǤḧřƾƾƢḧǤƆƾȑǤḧƆƾȑḧ
ßǚƋǝƋǯǸļƧǯȗḧļƳŠḧƳŦǸǝƾǤŚƋŦƳŚŦḧļǝŦḧƳƾǯḧļǯḧƾŠŠǤḧřǸǯḧŚƾưǚƧŦưŦƳǯļǝȗḧļƳŠḧ
ǯƆŦḧřŦǤǯḧļǚǚǝƾļŚƆḧǯƾḧǸǤƋƳŽḧřƾǯƆḧżƾǝḧǝŦŚƾȐŦǝȗḰ 
 
ßļƧȐļǯƾǝŦḧ:ƋǯƾƳŠƾḱḧ£k;ßĉḱḧ:;A 
;ƆƋŦżḱḧ]ļưƋƧȗḧ ŠȐƾŚļŚȗḧÕǝƾŽǝļư 
:ŦƆļȐƋƾǝļƧḧfŦļƧǯƆḧßŦǝȐƋŚŦḧ£ƋƳŦ 
¬ļŠƋŽļƳḧ ǝưȗḧ¬ŦŠƋŚļƧḧ;ŦƳǯŦǝḱḧ{:£¬ 
 
]ļƳǯļǤǯƋŚḵḧéƆƋǤḧřƾƾƢḧżǸƧʅƧƧǤḧļḧƧƾƳŽṒƆŦƧŠḧȑƋǤƆḧƾżḧưƋƳŦḧżƾǝḧļḧȑƾǝƢḧǯƆļǯḧ
ŚƾưǚƧŦưŦƳǯǤḧǯƆŦḧƋƳǤƋŽƆǯǤḧkḧƆļȐŦḧřŦŦƳḧļřƧŦḧǯƾḧřǝƋƳŽḧǯƾḧƾǯƆŦǝǤḧǯƆǝƾǸŽƆḧ
ßŚǝƋǚǯǸǝŦḰḧÕŦǝƆļǚǤḧƳƾȑƆŦǝŦḧƋǤḧǯƆƋǤḧưƾǝŦḧƋưǚļŚǯżǸƧḧǯƆļƳḧƋƳḧØƾưļƳǤḧ
ᵷᵸḲᵸḱḧȑƆŦǝŦḧ^ƾŠḧǝŦȐŦļƧǤḧfƋǤḧǚǝƾżƾǸƳŠḧǚǝƾŚŦǤǤḧƾżḧẃǝŦƳŦȑƋƳŽḧǯƆŦḧưƋƳŠḰẄḧ
éƆŦḧřƾƾƢẊǤḧŠŦǤŚǝƋǚǯƋƾƳḧƾżḧƳŦǸǝļƧḧǚļǯƆȑļȗǤḧȑƾƳŠŦǝżǸƧƧȗḧƋƧƧǸǤǯǝļǯŦǤḧƆƾȑḧ



^ƾŠḧļŚŚƾưǚƧƋǤƆŦǤḧǯƆƋǤḧǯǝļƳǤżƾǝưļǯƋƾƳḱḧǝŦǚǝƾŽǝļưưƋƳŽḧǯƆŦḧřǝļƋƳḧǯƾḧ
żƾǝưḧƳŦȑḧǚļǯƆǤḧļƳŠḧřǝƋƳŽḧǯǝǸŦḧǝŦƳŦȑļƧḰḧ 
 
ǤḧǤƾưŦƾƳŦḧǚǝļŚǯƋŚŦŠḧƋƳḧǚǝŦǤŦƳǯƋƳŽḧǤǚƋǝƋǯǸļƧḧǯǝǸǯƆǤḱḧkḧʅƳŠḧƋǯḧǤŦļưƧŦǤǤḧ

ǯƾḧƋƳǯŦŽǝļǯŦḧǯƆŦǤŦḧȑƋǯƆḧǯƆŦḧǤŚƋŦƳǯƋʅŚḧƋƳǤƋŽƆǯǤḧǤƾḧȑŦƧƧṒļǝǯƋŚǸƧļǯŦŠḧƆŦǝŦḰḧ
]ƾǝḧǝŦļŠŦǝǤḧŦƳŽļŽŦŠḧƋƳḧǤŚƋŦƳŚŦḧƾǝḧŚƧƋƳƋŚļƧḧǚǝļŚǯƋŚŦḱḧǯƆƋǤḧřƾƾƢḧƾɶŦǝǤḧļḧ
ǚƾȑŦǝżǸƧḧȐƋǤƋƾƳḧƾżḧƆƾǚŦḧżƾǝḧǯǝŦļǯƋƳŽḧǯǝļǸưļḧļƳŠḧļŠŠƋŚǯƋƾƳḱḧǚƾƋƳǯƋƳŽḧ
ǯƾȑļǝŠḧļḧǚǝƾżƾǸƳŠḧƋƳǯŦǝǤŦŚǯƋƾƳḧƾżḧǤŚƋŦƳŚŦḧļƳŠḧżļƋǯƆḧǯƆļǯḧǚǝƾưƋǤŦǤḧ
ƧļǤǯƋƳŽḧǯǝļƳǤżƾǝưļǯƋƾƳḰḧ 
 
kƳḧŦȐŦǝȗḧŚƆļǚǯŦǝḱḧǤŚƋŦƳǯƋʅŚḧǯǝǸǯƆǤḧŦưŦǝŽŦḧƋƳḧļḧȑļȗḧǯƆļǯḧǝŦǤƾƳļǯŦǤḧ
ŠŦŦǚƧȗḱḧŦƳƆļƳŚƋƳŽḧưȗḧǸƳŠŦǝǤǯļƳŠƋƳŽḧƾżḧ:ƋřƧƋŚļƧḧǯǝǸǯƆǤḧƆƾƳŦŠḧƾȐŦǝḧᵻᵶḧ
ȗŦļǝǤḧƾżḧ;ƆǝƋǤǯƋļƳḧưƋƳƋǤǯǝȗḰḧéƆƋǤḧřƾƾƢḧƆļǤḧļḧǸƳƋǜǸŦḧļƳŠḧƳļǯǸǝļƧḧ
ƆļǝưƾƳȗḧǯƆļǯḧǯƾǸŚƆŦǤḧǯƆŦḧǤƾǸƧḧļƳŠḧŦƧŦȐļǯŦǤḧřƾǯƆḧǯƆŦḧǤŚƋŦƳǯƋʅŚḧļƳŠḧ
ǤǚƋǝƋǯǸļƧḧǚǸǝǤǸƋǯǤḰḧ 
:ŦǤǯḧȑƋǤƆŦǤḧļƳŠḧřƧŦǤǤƋƳŽǤḧƋƳḧȗƾǸǝḧưƋƳƋǤǯǝȗḰḧ 
 
^ļǝȗḧGḰḧéƆƾưļǤḱḧ ǤǤƋǤǯļƳǯḧÕļǤǯƾǝḧṩØŦǯƋǝŦŠṪḧ 
;ƾǸƳǤŦƧƋƳŽḧļƳŠḧAƋǤŚƋǚƧŦǤƆƋǚḧ 
;ļƧȐļǝȗḧ;ƆļǚŦƧḧƾżḧ¹ƧȗưǚƋļ 
 
ǤḧļḧʅǝŦʅŽƆǯŦǝḧȑƋǯƆḧƾȐŦǝḧᵷᵾḧȗŦļǝǤḧƾżḧǤŦǝȐƋŚŦḱḧkẄȐŦḧȑƋǯƳŦǤǤŦŠḧʅǝǤǯƆļƳŠḧ

ǯƆŦḧǚǝƾżƾǸƳŠḧƋưǚļŚǯḧƾżḧǯǝļǸưļḧļƳŠḧǯƆŦḧƋƳǤƋŠƋƾǸǤḧǚļǯƆḧƋǯḧŚļƳḧŚļǝȐŦḧ
ǯƾȑļǝŠḧļŠŠƋŚǯƋƾƳḰḧéƆŦǤŦḧŦȖǚŦǝƋŦƳŚŦǤḧŠƾƳẄǯḧƞǸǤǯḧƧŦļȐŦḧǤŚļǝǤḳḧǯƆŦȗḧ
ǝŦŠŦʅƳŦḧǯƆŦḧżļřǝƋŚḧƾżḧȑƆƾḧȑŦḧļǝŦḰḧ¯ŦǸǝƾ]ļƋǯƆẦḧŠŦƧƋȐŦǝǤḧļḧřƋřƧƋŚļƧƧȗṒ
řļǤŦŠḧƋƳǤƋŽƆǯḧƋƳǯƾḧƆŦļƧƋƳŽḧǯƆļǯḧǝŦǤƾƳļǯŦǤḧŠŦŦǚƧȗḧȑƋǯƆḧưŦḱḧřǝƋŠŽƋƳŽḧǯƆŦḧ
ŽļǚḧřŦǯȑŦŦƳḧǯƆŦḧǤƋƧŦƳǯḧǚļƋƳḧƾżḧǯǝļǸưļḧļƳŠḧǯƆŦḧƆƾǚŦḧżƾǝḧǝŦŚƾȐŦǝȗḰḧéƆƋǤḧ
řƾƾƢḧưļǤǯŦǝżǸƧƧȗḧŚƾưřƋƳŦǤḧǤŚƋŦƳǯƋʅŚḧǸƳŠŦǝǤǯļƳŠƋƳŽḧȑƋǯƆḧżļƋǯƆṒŠǝƋȐŦƳḧ
ǚǝƋƳŚƋǚƧŦǤḱḧƾɶŦǝƋƳŽḧļḧřŦļŚƾƳḧƾżḧǝŦļƧḱḧƧļǤǯƋƳŽḧƆŦļƧƋƳŽḧżƾǝḧļƳȗƾƳŦḧȑƆƾḧ
ƆļǤḧżļŚŦŠḧǯƆŦḧǤƆļŠƾȑǤḧƾżḧǯǝļǸưļḧļƳŠḧļŠŠƋŚǯƋƾƳḰḧ]ƾǝḧǯƆƾǤŦḧǤŦŦƢƋƳŽḧ
ƆƾǚŦḱḧǝŦǤƋƧƋŦƳŚŦḱḧļƳŠḧļḧǝŦƳŦȑŦŠḧǤŦƳǤŦḧƾżḧǤŦƧżḱḧ¯ŦǸǝƾżļƋǯƆẦḧƋǤḧļƳḧ
ƋƳȐļƧǸļřƧŦḧǝŦǤƾǸǝŚŦḧǯƆļǯḧǤǚŦļƢǤḧǯƾḧǯƆŦḧƆŦļǝǯḧļƳŠḧǤƾǸƧḰ 
 
ßǯŦȐŦƳḧ:ļŚƢǸǤ 
ÕƆƾŦƳƋȖḧ]ƋǝŦḧAŦǚļǝǯưŦƳǯ 
 



¯ŦǸǝƾ]ļƋǯƆẦḲḧ ḧ£ƋŽƆǯḧżƾǝḧǯƆŦḧ:ǝƾƢŦƳḧƾɶŦǝǤḧļḧŚƾưǚǝŦƆŦƳǤƋȐŦḧȗŦǯḧ
ŚƾƳŚƋǤŦḧļƳŠḧʆǸŦƳǯḧřƧǸŦǚǝƋƳǯḧƾżḧļŠŠƋŚǯƋƾƳḰḧAǝḰḧfļƳǤŦƳḧļƳŠḧ¬ǝḰḧfļȗŠŦƳḧ
ŦƧƾǜǸŦƳǯƧȗḧǯǝļƳǤƧļǯŦḧƳŦǸǝƾǤŚƋŦƳǯƋʅŚḧŚƾƳŚŦǚǯǤḧƋƳǯƾḧŦļǤƋƧȗḧŠƋŽŦǤǯƋřƧŦḧ
ļǚǚƧƋŚļǯƋƾƳǤḰḧ:ȗḧřǝŦļƢƋƳŽḧŠƾȑƳḧļŠŠƋŚǯƋƾƳḧļǤḧŠŦŦǚƧȗḧǝƾƾǯŦŠḧƋƳḧǯǝļǸưļḧ
ļƳŠḧǝŦƧļǯƋƾƳļƧḧȑƾǸƳŠǤḱḧ̄ŦǸǝƾżļƋǯƆẦḧǚǝƾȐƋŠŦǤḧļḧŚƾưǚļǤǤƋƾƳļǯŦḧƧŦƳǤḧǯƾḧ
ȑƆȗḧļƳŠḧƆƾȑḧȑŦḧʅƳŠḧƾǸǝǤŦƧȐŦǤḧƋƳḧǯƆŦḧǯƆǝƾȑǤḧƾżḧǯƆŦḧļŠŠƋŚǯƋƾƳḧŚȗŚƧŦḰḧ
éƆƋǤḧȑƾǝƢḧƋǤḧļḧŽǝŦļǯḧǝŦǤƾǸǝŚŦḧżƾǝḧǯƆƾǤŦḧȑƆƾḧƆļȐŦḧǤǯǝǸŽŽƧŦŠḱḧŚǸǝǝŦƳǯƧȗḧ
ǤǯǝǸŽŽƧŦḱḧƾǝḧƧƾȐŦḧǯƆƾǤŦḧȑƆƾḧǤǯǝǸŽŽƧŦḳḧƋǯḧƾɶŦǝǤḧƆƾǚŦḧƋƳḧǯƆŦḧļǚǚƧƋŚļǯƋƾƳḧ
ƾżḧǯǝļƳǤżƾǝưļǯƋȐŦḧǯƆŦǝļǚŦǸǯƋŚḧǯŦŚƆƳƋǜǸŦǤḧļƳŠḧǤǚƋǝƋǯǸļƧƋǯȗḧǯƾḧƳļȐƋŽļǯŦḧ
ƆŦļƧƋƳŽḧƋƳḧŚƾƳƳŦŚǯƋƾƳḧȑƋǯƆḧƾǯƆŦǝǤḰḧfļȐƋƳŽḧřŦŦƳḧưŦƳǯƾǝŦŠḧřȗḧAǝḰḧ
fļƳǤŦƳḧƋƳḧŚƾƳŚŦǚǯǤḧƾżḧÕƾƧȗȐļŽļƧḧéƆŦƾǝȗḱḧfŦļǝǯ¬ļǯƆḱḧļƳŠḧkƳǯŦǝƳļƧḧ
]ļưƋƧȗḧßȗǤǯŦưǤḱḧkḧȑƆƾƧŦƆŦļǝǯŦŠƧȗḧŦƳŠƾǝǤŦḧ¯ŦǸǝƾżļƋǯƆẦḧļǤḧļḧưǸǤǯḧǝŦļŠḵḧ 
 
ƧļȗƳļḧ;ƾƧƧƋƳǤḱḧ¬Ḱ Ḱḧ 
ÕǤȗḰAḰḧAƾŚǯƾǝļƧḧ;ļƳŠƋŠļǯŦḧƋƳḧ;ƧƋƳƋŚļƧḧÕǤȗŚƆƾƧƾŽȗ 
 
AǝḰḧ{ŦɶḧfļƳǤŦƳẄǤḧƳŦȑŦǤǯḧřƾƾƢḧƋǤḧǚŦǝƆļǚǤḧǯƆŦḧřŦǤǯḧƆŦḧƆļǤḧŦȐŦǝḧȑǝƋǯǯŦƳḰḧḧ
kǯḧƋǤḧǯǝǸƧȗḧẁƆƾƧƋǤǯƋŚḱẂḧƋƳḧǯƆļǯḧǯƆŦḧưļǯŦǝƋļƧḧƆŦḧƆļǤḧǚǝŦǤŦƳǯŦŠḧƋǤḧ
ŚƾưǚǝŦƆŦƳǤƋȐŦḧļƳŠḧǜǸƋƳǯŦǤǤŦƳǯƋļƧḧǯƾḧǯƆŦḧǝŦļŠŦǝḧȑƋǤƆƋƳŽḧǯƾḧǸƳŠŦǝǤǯļƳŠḧ
ļŠŠƋŚǯƋƾƳḧżǝƾưḧŦȐŦǝȗḧǚƾǤǤƋřƧŦḧǚŦǝǤǚŦŚǯƋȐŦḰḧ 
 
¯ŦǸǝƾ]ļƋǯƆẦḧ ḧ£ƋŽƆǯḧżƾǝḧǯƆŦḧ:ǝƾƢŦƳḧƋǤḧļḧřƾƾƢḧkḧȑƋǤƆḧkḧƆļŠḧƋƳḧŽǝļŠǸļǯŦḧ
ǤŚƆƾƾƧḧȑƆŦƳḧkḧǤǯǸŠƋŦŠḧǯƾḧřŦŚƾưŦḧļƳḧ ŠŠƋŚǯƋƾƳḧ;ƾǸƳǤŦƧƾǝḰḧéƆŦḧ
ƋƳżƾǝưļǯƋƾƳḧƋǯḧŚƾƳǯļƋƳǤḧŚƾȐŦǝǤḧǯƆŦḧ:ƋƾƧƾŽƋŚļƧḱḧÕǤȗŚƆƾƧƾŽƋŚļƧḱḧļƳŠḧ
¯ŦǸǝƾǚƆȗǤƋƾƧƾŽȗḧƾżḧǯƆƾǤŦḧǤǯǝǸŽŽƧƋƳŽḧȑƋǯƆḧǤƋƳŽƧŦḧƋǤƾƧļǯŦŠḧļŠŠƋŚǯƋƾƳǤḱḧļǤḧ
ȑŦƧƧḧļǤḧļḧǚƧŦǯƆƾǝļḧƾżḧƾǯƆŦǝḧļŠŠƋŚǯƋƾƳǤḰḧéƆŦḧřƾƾƢḧƋǤḧƳƾǯḧƋǤƾƧļǯŦŠḧǯƾḧ
ǯƆŦǝļǚŦǸǯƋŚḧƋƳżƾǝưļǯƋƾƳḧŚƾȐŦǝƋƳŽḧǤǸřǤǯļƳŚŦḧǸǤŦḧļƧƾƳŦḰḧḧAǝḰḧ{ŦɶǝŦȗḧ
fļƳǤŦƳḧǯļƢŦǤḧǸǤḧƾƳḧļḧŠŦŦǚḧŠƋȐŦḧƋƳǯƾḧǚǝƾŚŦǤǤḧļŠŠƋŚǯƋƾƳǤḧļǤḧȑŦƧƧḱḧǤǸŚƆḧļǤḧ
ǚƾǝƳƾŽǝļǚƆȗḱḧļƳŠḧƆŦƧǚǤḧǸǤḧǸƳŠŦǝǤǯļƳŠḧǯƆŦḧǤǯǝƾƳŽƆƾƧŠḧƋǯḧƆļǤḧƾƳḧƾƳŦẄǤḧ
ưƋƳŠḱḧřƾŠȗḱḧļƳŠḧǤƾǸƧḰḧḧ 
 
kḧřŦƧƋŦȐŦḧǯƆļǯḧAǝḰḧ{ŦɶḧfļƳǤŦƳẄǤḧřƾƾƢḧřŦƧƾƳŽǤḧƋƳḧǯƆŦḧƆļƧƧǤḧƾżḧŦȐŦǝȗḧ
ŚƾƧƧŦŽŦḧļƳŠḧǸƳƋȐŦǝǤƋǯȗḧǯƆļǯḧƾɶŦǝǤḧļḧŠŦŽǝŦŦḧƋƳḧļŠŠƋŚǯƋƾƳḧǤǯǸŠƋŦǤḰḧḧ
ÕŦǝƆļǚǤḧǯƆŦḧưƾǤǯḧŚǝŦļǯƋȐŦḧļƳŠḧǚǝƾżƾǸƳŠḧǚļǝǯǤḧƾżḧƆƋǤḧřƾƾƢḧļǝŦḧȑƆŦǝŦḧ
żļƋǯƆḧḧļƳŠḧßŚǝƋǚǯǸǝŦḧļǝŦḧƋƳǯŦǝȑƾȐŦƳḧƋƳǯƾḧǯƆŦḧżļřǝƋŚḧƾżḧǤŚƋŦƳǯƋʅŚḧļƳŠḧ
ŚƧƋƳƋŚļƧḧƋƳżƾǝưļǯƋƾƳḰḧḧƆƋǤḧȑƾǝŠǤḧżǝƾưḧǯƆŦḧ:ƋřƧŦḧƾɶŦǝḧǸƳŠƋǤǚǸǯŦŠḧǯǝǸǯƆḧ



ļƳŠḧǯƆŦǝŦżƾǝŦḱḧƋƳḧǯƆŦḧŦƳŠḱḧưļȗḧƆŦƧǚḧǯƾḧřǝƋƳŽḧƆŦļƧƋƳŽḧļƳŠḧǝŦǤǯƾǝļǯƋƾƳḧǯƾḧ
ǯƆƾǤŦḧǤǯǝǸŽŽƧƋƳŽḧȑƋǯƆḧļŠŠƋŚǯƋƾƳḰḧ 
 
:ǝļȐƾḧAǝḰḧ{ŦɶḧļƳŠḧGļǝƧḧfŦȐŦǝƧȗḧżƾǝḧǚǝƾȐƋŠƋƳŽḧǤǸŚƆḧļḧȐļƧǸļřƧŦḧřƾƾƢḧǯƾḧ
ƳƾǯḧƞǸǤǯḧǯƆŦḧǤǯǸŠŦƳǯḧƾżḧļŠŠƋŚǯƋƾƳƾƧƾŽȗḱḧřǸǯḧǯƾḧƋƳŠƋȐƋŠǸļƧǤḱḧŚƾǸǚƧŦǤḱḧļƳŠḧ
żļưƋƧƋŦǤḧȑƆƾḧǤǯǝǸŽŽƧŦḧǯƾḧʅƳŠḧļƳǤȑŦǝǤḧǯƾḧǯƆƋǤḧƆǸŽŦƧȗḧŽǝƾȑƋƳŽḧǚǝƾřƧŦưḧ
ȑƆƋŚƆḧļɶŦŚǯǤḧǸǤḧļƧƧḧƋƳḧưȗǝƋļŠḧȑļȗǤḰ 
 
£ƋřřȗḧßưƋǯƆḱḧGŠḰAḰḱḧÕƆḰAḰ 
£ŦļŠḧéƆŦǝļǚƋǤǯḧGưŦǝƋǯǸǤḱḧfƾƧŠżļǤǯḧØŦŚƾȐŦǝȗ 
 
Aǝḧ{ŦɶǝŦȗḧfļƳǤŦƳḧļƳŠḧÕļǤǯƾǝḧGļǝƧḧfŦȐŦǝƧȗḧǸǤŦḧǯƆŦƋǝḧŦȖǯŦƳǤƋȐŦḧƆƋǤǯƾǝȗḧ
ƋƳḧǯǝŦļǯƋƳŽḧǯǝļǸưļḧǯƾḧŚļƧƧḧƾǸǯḧǯƆŦḧƧļŚƢḧƾżḧŚƾƳƳŦŚǯƋƾƳḧļǤḧļḧƢŦȗḧŦƧŦưŦƳǯḧ
ƧŦļŠƋƳŽḧǯƾḧļŠŠƋŚǯƋƾƳḰḧḧéƆŦȗḧŠŦǤŚǝƋřŦḧȑƆȗḧǯƆƋǤḧŠƋǤŚƾƳƳŦŚǯƋƾƳḧưļƢŦǤḧƋǯḧ
ǤƾḧƆļǝŠḧǯƾḧǯǝŦļǯḰḧḧéƆŦƋǝḧǤƋưǚƧŦḧǯƾḧǸƳŠŦǝǤǯļƳŠḧŠŦǤŚǝƋǚǯƋƾƳḧƾżḧřǝļƋƳḧ
ǚƆȗǤƋƾƧƾŽȗḱḧŦȖǯŦƳǤƋȐŦḧǝŦżŦǝŦƳŚŦǤḱḧǝŦļƧḧȑƾǝƧŠḧŦȖļưǚƧŦǤḱḧļƳŠḧŚǝŦļǯƋȐŦḧǸǤŦḧ
ƾżḧŠǝļȑƋƳŽǤḧưļƢŦḧǯƆƋǤḧļḧȐļƧǸļřƧŦḧǝŦżŦǝŦƳŚŦḧżƾǝḧƳŦȑŚƾưŦǝḧļǤḧȑŦƧƧḧļǤḧ
ŦȖǚŦǝǯḧŚƧƋƳƋŚƋļƳḰḧḧéƆŦḧǤƾƧǸǯƋƾƳḧǯƆļǯḧƧƋŦǤḧƋƳḧǯƆŦḧkƳǯŦǝǤŦŚǯƋƾƳḧƾżḧǤŚƋŦƳŚŦḧ
ļƳŠḧżļƋǯƆḧƋǤḧļḧřǸƧƧǤŦȗŦḧưļŠŦḧŚƧŦļǝḧƋƳḧǯƆƋǤḧřƾƾƢḰ 
 
¬ƋƢŦḧ~ƋưưŦƧ 
ŽļǚŦḧfƾǸǤŦḧƾżḧÕǝŦǤŚƾǯǯḱḧGȖŦŚǸǯƋȐŦḧAƋǝŦŚǯƾǝ 

ØŦǯƋǝŦŠḧßŦƳƋƾǝḧAƋǝŦŚǯƾǝḧȑƋǯƆḧưļƞƾǝḧAŦżŦƳǤŦḧļƳŠḧéŦƧŦŚƾưưǸƳƋŚļǯƋƾƳǤḧ
ŚƾưǚļƳƋŦǤ 
 
¹ƳŚŦḧļŽļƋƳḱḧAǝḰḧfļƳǤŦƳḧƆļǤḧļŠŠǝŦǤǤŦŠḧļƳḧƋƳŚǝŦŠƋřƧȗḧƋưǚƾǝǯļƳǯḧǯƾǚƋŚḧƋƳḧ
ǤƾŚƋŦǯȗḲḧļŠŠƋŚǯƋƾƳḧļƳŠḧƋǯǤḧżļǝṒǝŦļŚƆƋƳŽḧƋưǚļŚǯḧƾƳḧŦȐŦǝȗŠļȗḧƧƋżŦḰḧéƆŦḧ
ŠŦǚǯƆḧļƳŠḧřǝŦļŠǯƆḧƾżḧǯƆŦḧȐļǝƋƾǸǤḧǯȗǚŦǤḧƾżḧļŠŠƋŚǯƋƾƳǤḧƋƳḧǯƾŠļȗẄǤḧǤƾŚƋŦǯȗḧ
ļǝŦḧǤƆƾŚƢƋƳŽḰ 
 
AǝḰḧfļƳǤŦƳḧƳƾǯḧƾƳƧȗḧŦȖǚƧƾǝŦǤḧǯƆŦḧŚļǸǤŦǤḧƾżḧļŠŠƋŚǯƋƾƳḧřǸǯḧļƧǤƾḧǚǝƾȐƋŠŦǤḧ
ȑŦƧƧṒǝŦǤŦļǝŚƆŦŠḧƋƳǤƋŽƆǯǤḧƋƳǯƾḧƋǯǤḧŦɶŦŚǯǤḰḧ¬ƾǝŦḧƋưǚƾǝǯļƳǯƧȗḱḧƆŦḧƾɶŦǝǤḧ
ǚǝļŚǯƋŚļƧḧļƳŠḧŦɶŦŚǯƋȐŦḧǤƾƧǸǯƋƾƳǤḧżƾǝḧƾȐŦǝŚƾưƋƳŽḧǯƆƋǤḧƆļǝǝƾȑƋƳŽḧƋƧƧƳŦǤǤḰḧ
ǤḧļḧǚƆȗǤƋŚƋļƳḱḧkḧŠŦŦǚƧȗḧļǚǚǝŦŚƋļǯŦḧǯƆŦḧƧƋŽƆǯḧƆŦḧǤƆƋƳŦǤḧƾƳḧǯƆŦḧ

ƾȐŦǝǝŦƧƋļƳŚŦḧƾƳḧưŦŠƋŚļǯƋƾƳǤḧļƳŠḧǯƆŦḧƳŦŽļǯƋȐŦḧŚƾƳǤŦǜǸŦƳŚŦǤḧǯƆļǯḧƾʄŦƳḧ
ļŚŚƾưǚļƳȗḧǯƆŦưḰḧAǝḰḧfļƳǤŦƳẄǤḧȑƾǝƢǤḧļǝŦḧļƳḧƋƳȐļƧǸļřƧŦḧļŠŠƋǯƋƾƳḧǯƾḧļƳȗḧ



ǚǝƾżŦǤǤƋƾƳļƧḧƧƋřǝļǝȗḰḧfƋǤḧǤǯȗƧŦḧƋǤḧǯƆƾǝƾǸŽƆḧȗŦǯḧŚƾƳŚƋǤŦḱḧȑŦƧƧṒǤǸǚǚƾǝǯŦŠḱḧ
ļƳŠḧļŚǯƋƾƳļřƧŦḰ 
 
ĉƆļǯḧǤǯļƳŠǤḧƾǸǯḧưƾǤǯḱḧƆƾȑŦȐŦǝḱḧƋǤḧǯƆļǯḧAǝḰḧfļƳǤŦƳḧȑǝƋǯŦǤḧżǝƾưḧļḧ
ǚƧļŚŦḧƾżḧǚǝƾżƾǸƳŠḧŦưǚļǯƆȗḱḧƆƾƳŦŠḧǯƆǝƾǸŽƆḧŠŦŚļŠŦǤḧƾżḧŦȖǚŦǝƋŦƳŚŦḰḧfŦḧ
ŠŦưƾƳǤǯǝļǯŦǤḧļḧŽŦƳǸƋƳŦḧŠŦǤƋǝŦḧǯƾḧřǝƋƳŽḧƆŦļƧƋƳŽḧǯƾḧǯƆƾǤŦḧǤǯǝǸŽŽƧƋƳŽḧ
ȑƋǯƆḧļŠŠƋŚǯƋƾƳḰḧ:ȗḧƆƋŽƆƧƋŽƆǯƋƳŽḧǯƆŦḧŦɶŦŚǯǤḧƾżḧŠƋǤŚƾƳƳŦŚǯƋƾƳḱḧƆŦḧ
ǚǝƾȐƋŠŦǤḧļḧřǝƾļŠŦǝḧļƳŠḧŠŦŦǚŦǝḧǸƳŠŦǝǤǯļƳŠƋƳŽḧƾżḧǯƆŦḧżƾǝŚŦǤḧǯƆļǯḧ
ŚƾƳǯǝƋřǸǯŦḧǯƾḧļŠŠƋŚǯƋƾƳḰḧ ŠŠƋǯƋƾƳļƧƧȗḱḧAǝḰḧfļƳǤŦƳḧřƾƧŠƧȗḧŦưǚƆļǤƋȡŦǤḧ
ǯƆŦḧƋưǚƾǝǯļƳŚŦḧƾżḧżļƋǯƆḧƋƳḧǯƆŦḧǚļǯƆḧǯƾḧǝŦŚƾȐŦǝȗḰ 
 
{ŦɶǝŦȗḧfļƳǤŦƳḧƋǤḧļḧưļƳḧkḧŠŦŦǚƧȗḧǝŦǤǚŦŚǯḧļǤḧļḧǚǝƾȐƋŠŦǝḱḧļḧŚƾƧƧŦļŽǸŦḱḧļƳŠḧ
ļḧưŦƳǯƾǝḰḧkǯḧƋǤḧļƳḧƆƾƳƾǝḧǯƾḧƆļȐŦḧƆƋưḧƳƾǯḧƾƳƧȗḧļǤḧļḧżǝƋŦƳŠḧřǸǯḧļƧǤƾḧļǤḧļḧ
řǝƾǯƆŦǝḧƋƳḧ;ƆǝƋǤǯḰ 
 
AŦȐƋƳḧßǚŦǝļḱḧ¬ḰAḰ 
GưŦǝŽŦƳŚȗḧ¬ŦŠƋŚƋƳŦḧÕƆȗǤƋŚƋļƳḧ 
 
 

 

 
 

 

 

 

 

  



 

 

 

 

 

 

 

 

 

In Dedication  

 

With deep love and respect, we dedicate this book to 

all military service members, law enforcement officers, 

and firefighters who have given so much in the service 

of others. You are our heroes, and we know that many 

of you carry unseen woundsñof mind, body, and 

soul. We honor your incredible sacrifices. 

We pray that these pages bring you comfort, healing, 

and renewed strength as you continue your journey. 

You are always in our hearts, and we are forever 

grateful for your courage and dedication.  
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NO MEDICAL ADVICE IS GIVEN NOR PROVIDED IN THIS BOOK. SUCH 
INFORMATION , WHICH MAY BE MEDICAL IN NATURE, IS 
INFORMATION ONLY FOR THE USE OF LICENSED AND 
EXPERIENCED MEDICAL PRACTIONERS. A READER INTERESTED IN 
MEDICAL ADVICE OR MEDICAL TREATMENT SHOULD CONSULT A 
MEDICAL PRACTIONER WITH AN APPROPRIATE SPECIALTY WHO IS 
ÕØ¹ÕGØ£ďḧ£k;G¯ßGAḧk¯ḧéfGḧØG AGØẄßḧ{ðØkßAk;TION. 

AuthorẄǤ Note on AI Collaboration 

This book reflects decades of clinical work, research, and the 
development of the NeuroFaith® model, integrating neuroscience, 
trauma-informed therapy, and Christian spirituality. In the writing 
process, I utilized AI tools, including ChatGPT, to assist with drafting, 
organization, and refinement of ideas. These tools served strictly as 
supports for clarity and efficiency. All clinical insights, theoretical 
frameworks, and conclusions presented in this work are my own, and I 
stand fully behind them. 
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Why We Write 
A Call To Healing: Where Faith Meets Science 

 
 

 

e did not write this book simply to share theories. 
We wrote it because these pages are carved out of our own 
lives. 

My (Jeff) story begins long before I was ever a psychologist. It begins 
on a Nebraska farm two generations before I was born. My grandfather 
was, in many ways, a good man, but he carried deep wounds from a 
brutal childhood. As a boy, he was beaten savagely and then left in the 
cellar for days. That kind of suffering does not vanish. It burrows deep, 

W 
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shaping how a person sees the world, themselves, and others. And it 
gets passed down, often without intention, but with devastating effect. 

As an adult, my grandfather worked hard to build a better life, pouring 
himself into the farm. But a financial investment in a trucking firm went 
bad, and he lost everything. The farm was gone. He had to sell out and 
start over in Denver, a crushing transition after years of sweat and 
sacrifice. That loss hardened some of the wounds he already carried. In 
time, my grandfather found Christ, and his faith began to heal many of 
those wounds. But faith, though powerful, does not erase every scar, 
and some of the pain remained. 

My father grew up under that weight. Life in Nebraska before the move 
was harsh, and discipline could be severe. Beatings before school were 
not uncommon. The combination of generational trauma and the 
upheaval of losing everything left my father with an inner rage he never 
asked for and never wanted, but it was there. And though he, too, was 
a good man in many ways, he passed some of that woundedness down 
to us. 

They were men who worked hard at the expense of everything, with an 
unyielding commitment and dedication in every circumstance. Yet, in 
the midst of that relentless drive, they did not see ṕ or perhaps could 
not face ṕ the deeper work that needed to be done to heal the damage 
that had been building across generations. 

:ȗḧ^ƾŠẄǤḧŽǝļŚŦḱḧưȗḧżļǯƆŦǝḧļƧǤƾḧŚļưŦḧǯƾḧżļƋǯƆḧƋƳḧ;ƆǝƋǤǯḰḧfƋǤḧżļƋǯƆḧ
transformed him, softened him, and began to heal many of the wounds. 
Both my father and my grandfather experienced deep spiritual change, 
but not every scar disappeared. Some pain remained, and some of it 
found its way into the next generation. 
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I grew up in that legacy. I carried those scars into adulthood, and for 
years I was able to manage the weight. I poured myself into education, 
earning advanced degrees, serving in the Army, working with 
traumatized soldiers, military families, and children. I built a career 
around helping others navigate pain. 

But in my fifties, the fault lines beneath my life gave way. It happened 
ŠǸǝƋƳŽḧȑƆļǯḧkḧƳƾȑḧŚļƧƧḧẁǯƆŦḧǚŦǝżŦŚǯḧǤǯƾǝưḰẂḧĉƋǯƆƋƳḧļḧǤƆƾǝǯḧǤǚļƳḧƾżḧǯƋưŦḱḧ
my wife was diagnosed with melanoma, my daughter faced repeated 
hospital stays under the heavy suspicion of lymphoma, the 2008 
financial crisis hit hard, and I found myself unable to sleep for days on 
end. Then a patient threatened me. I had done nothing wrong, but my 
nervous system would not shut off. I could not think, could not sleep, 
and I could not climb out of the spiral. Eventually, I requested to be 
taken to the hospital. I made that call. It was the only way I could see 
to break the cycle and get rest. 

The road back was long and grueling. I experienced the raw, humbling 
truth that even someone with decades of clinical experience is not 
immune to the crushing weight of trauma and stress. My recovery 
forced me to dig deeper than I ever had, into neuroscience, into 
Scripture, and into the reality of how faith can literally rewire the brain 
and restore the soul. It was during that season that the seeds of 
NeuroFaith® began to take root. 

Then, in late 2023, those generational scars claimed my twin brother. 
The pain that had built in him over a lifetime of wounds became too 
heavy to bear. He fell into deep depression and eventually lost hope for 
life. His death has compelled me even deeper into helping others. It is a 
pain I will never completely get over, a pain I must learn to bear, but 
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also a pain that sensitizes me to the suffering of others. It is nothing I 
would have ever asked for, but it is something I am required to make 
use of in the service of God. And it is not an easy task. 

My (Earl) story is different from {ŦżżẄǤḧ ȗŦǯ shaped by the same 
żƋƳŽŦǝǚǝƋƳǯǤḧƾżḧ^ƾŠẄǤḧŽǝļŚŦḰḧkḧŚļưŦḧǯƾḧ;ƆǝƋǤǯḧļǤḧļḧŚƆƋƧŠḱḧřǸǯḧƋƳḧưȗḧȗƾǸƳŽḧ
adult years, my faith drifted. I found myself pulled into alcohol and 
disillusionment, trying to fill a void that only God could fill. 

The turning point of my life came in a hospital parking lot on the day 
my daughter Melissa was born. She had a large birthmark covering one 
side of her face, and the shock of it hit me harder than I could have 
imagined. I had to be strong for Nancy, my wife, and for our new baby 
girl. I stayed close, watching every detail of her care, assuring Nancy 
that somehow everything was going to be alright. 

But when it came time to leave the hospital and tell our older child 
ļřƾǸǯḧƆŦǝḧƳŦȑḧǤƋǤǯŦǝḱḧkḧǤǯŦǚǚŦŠḧƾǸǯḧǯƾḧǯƆŦḧŚļǝḧļƳŠḧǤļǯḧǯƆŦǝŦḧļƧƾƳŦḰḧéƆļǯẄǤḧ
when the weight of it all hit me. I broke down, overwhelmed by my 
ŠļǸŽƆǯŦǝẄǤḧŠƋǤżƋŽǸǝŦưŦƳǯḰḧkƳḧŠŦǤǚŦǝļǯƋƾƳḱḧkḧŚǝƋŦŠḧƾǸǯḧǯƾḧ^ƾŠḲḧẁ^ƾŠḱḧkẄƧƧḧ
ŠƾḧļƳȗǯƆƋƳŽḰḧÕƧŦļǤŦḧƞǸǤǯḧƆŦƧǚḧưȗḧřļřȗḰẂ 

Then, as if someone had reached inside me and flipped a switch, the 
tears stopped. A stillness came over me, and in that silence, I heard His 
ȐƾƋŚŦḲḧẁGļǝƧḱḧ¬ŦƧƋǤǤļḧƋǤḧ¬ƋƳŦḰḧkḧƧƾȐŦḧƆŦǝḧǸƳŚƾƳŠƋǯƋƾƳļƧƧȗḰḧkḧŽļȐŦḧƆŦǝḧǯƾḧ
you to raise, and I will always be with her. And I want that same kind 
of relationship with you. I will be with you always and will provide 
everything you will ever need. But you must give yourself completely to 
¬ŦḰẂ 
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In that moment, I surrendered. I gave my life, my family, and my future 
ŦƳǯƋǝŦƧȗḧƋƳǯƾḧ^ƾŠẄǤḧƆļƳŠǤḱḧļƳŠḧkḧƆļȐŦḧƳŦȐŦǝḧƧƾƾƢŦŠḧřļŚƢḰḧ]ƾǸǝḧȗŦļǝǤḧ
later, I entered full-time ministry as a pastor, teacher, and counselor. 
Over the next 46 years, I served in two California churches as a 
pastor/shepherd and pastoral counselor, taught in three different Bible 
colleges, and had the privilege of walking alongside countless people 
through their valleys of pain, loss, and redemption. I retired from 
pastoral ministry in JanǸļǝȗḧᵸᵶᵸᵺḱḧřǸǯḧkḧŚƾƳǯƋƳǸŦḧǯƾḧǤŦǝȐŦḧ^ƾŠẄǤḧǚŦƾǚƧŦḧ
in various ways throughout northern California. 

When Jeff and I reconnected in 2024 after talking intermittently but not 
seeing each other for over twenty years, we quickly realized that 
although our paths had been different, they converged on the same 
truth: trauma reshapes the brain, but only Christ can heal the soul. 
Neuroscience gives us the map of damage and recovery, but faith gives 
us the power to walk that road to restoration. Together, we have built 
a whole-person approach to healing ṕ mind, body, and spirit ṕ that 
became the foundation of NeuroFaith®. 

We invite you to walk this journey with us, not only to understand the 
interplay between trauma, addiction, and the brain but also to witness 
the profound power of faith in healing lives.  
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Introduction 
 

 

 

Vice is a monster of so frightful mien 
As to be hated needs but to be seen 

Yet seen too oft, familiar, with her face, 
We first endure, then pity, then embrace. 

- ƧŦȖļƳŠŦǝḧÕƾǚŦẄǤḧAn Essay on Man 

omething is not right, and it is no longer subtle. We are living in 
a time where anxiety is rising, depression is deepening, addiction 
is spreading, and suicide rates have reached levels that would 

have been unthinkable just a generation ago. What was once occasional 
has become common. What was once hidden is now everywhere. You 
may be feeling it in your own life, in the form of a persistent heaviness, 
an anxiety that will not settle, or patterns you cannot seem to break. 
Or you may be watching someone you love slowly lose themselves and 
wondering how to reach them. What you are seeing is not simply 
weakness or bad choices. It reflects a deeper disruption within the 

S 
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integrated systems of the mind, the body, and the soul, and until that 
deeper reality is understood, real healing will remain just out of reach. 

At the same time, it would be a mistake to ignore the real progress that 
has been made. Psychology and medicine have advanced in meaningful 
ways. We understand more than ever about the brain, about trauma, 
about behavior, and about the ways in which people suffer and adapt. 
These gains matter, and they have helped many. And yet, for all of this 
progress, we are still wanting. We are not meeting the need. Something 
essential is missing. What has been largely absent is a true integration 
of the mind, the body, and the soul, a framework that does not treat 
these as separate domains, but as inseparable dimensions of the same 
human experience. 

When the Language Is Not Enough 

Over time, we have developed language to describe these struggles. 
Anxiety. Depression. Trauma. Addiction. Each of these terms captures 
something real, and each has contributed to a growing understanding 
of human suffering. But there is a sense in which these labels, while 
helpful, are not enough. They describe categories, but they do not fully 
explain what has happened within a person. Beneath these diagnoses 
lies a more integrated disruption. The brain adapts in response to 
overwhelming experiences, often in ways that prioritize survival over 
long-term regulation. The nervous system becomes conditioned toward 
states of chronic activation or shutdown. Emotional life becomes either 
ƋƳǯŦƳǤƋżƋŦŠḧƾǝḧƳǸưřŦŠḰḧ ƳŠḧļǯḧļḧŠŦŦǚŦǝḧƧŦȐŦƧḱḧļḧǚŦǝǤƾƳẄǤḧǤŦƳǤŦḧƾżḧ
identity, meaning, and connection can begin to erode in ways that are 
difficult to articulate but profoundly felt. 

This is why so many of us find ourselves caught in cycles that feel nearly 
impossible to break. Insight alone is not enough. Willpower alone is not 
enough. Even well-intentioned treatment can fall short when it 
addresses only one dimension of a problem that is fundamentally 
multidimensional. Addiction, in this context, is not merely a problem 
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to be controlled but one expression of a system that has been shaped 
by unresolved pain and has learned to cope in ways that ultimately 
create further harm. The same can be said for many of the struggles 
that dominate our current cultural landscape. What we are seeing is not 
a collection of isolated disorders, but a pattern of disruption that runs 
deeper than we often acknowledge. 

The Limits of Partial Solutions 

Modern psychology and neuroscience have given us remarkable insight 
into these processes. We now understand that trauma leaves 
measurable imprints on the brain, that patterns of thought and 
behavior are reinforced through neural pathways, and that emotional 
regulation is closely tied to the functioning of the nervous system. 
These advances matter, and they have improved our ability to help 
people in meaningful ways. Yet for all of this progress, something 
essential has remained incomplete. Too often, treatment becomes 
focused on managing symptoms rather than restoring the person. 
Stabilization is achieved, but transformation remains elusive. We learn 
to cope, but we do not always experience the deeper sense of healing 
we are longing for. 

At the same time, faith has long addressed the deeper dimensions of 
human experience. It speaks to our identity, to our purpose, to our 
belonging, and to the possibility of restoration. It provides a framework 
for understanding suffering and a foundation for hope that extends 
beyond immediate circumstances. But when faith is disconnected from 
an understanding of how the brain and body function, it can become 
difficult to translate belief into lived change. We may be encouraged to 
trust, to surrender, or to believe more deeply, yet still find ourselves 
stuck in patterns we cannot seem to shift. The result is that many of us 
are left navigating two incomplete systems, each offering something 
valuable, but neither providing a fully integrated pathway to healing. 

What Is NeuroFaith® 
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NeuroFaith® emerges from the recognition that this divide cannot 
continue. It is an integrated model that brings together neuroscience, 
trauma-informed therapy, and Christian spirituality into a unified 
framework for understanding and treating the wounds of the mind, the 
body, and the soul. Rather than approaching these domains separately, 
NeuroFaith® recognizes that true healing occurs when they are brought 
back into alignment. 

At its foundation is the understanding that our brain is capable of 
change. Neuroplasticity allows new pathways to form even after 
significant disruption, meaning that patterns shaped by trauma, 
anxiety, or addiction are not permanent. Trauma-informed approaches 
help address our nervous system directly, guiding us out of chronic 
states of threat and into states of safety and regulation. At the same 
time, faith speaks to the deeper dimensions of our identity and 
meaning, providing a foundation that supports and sustains the work 
of healing. 

NeuroFaith® is not about choosing between science and faith. It is 
about integrating both in a way that reflects how we are actually 
designed. Scientific insight helps us understand how change occurs 
within our brain and body. Faith provides us with direction, purpose, 
and a framework for understanding who we are and why healing 
matters. When these elements are brought together, something shifts. 
What once felt entrenched begins to loosen. What once felt 
unreachable begins to come into view. 

Within this model, several therapeutic approaches play a central role. 
Polyvagal-informed therapy helps individuals understand and regulate 
their nervous system, moving from chronic states of activation or 
shutdown into greater stability and engagement. HeartMath® provides 
tools for developing heart-brain coherence, strengthening emotional 
regulation and resilience. Internal Family Systems offers a way of 
engaging the internal world, helping individuals relate to wounded 
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parts of themselves with clarity and compassion rather than conflict. 
These approaches, when integrated within a faith-informed 
framework, create a pathway that is both grounded and transformative. 

The Role of Faith in Healing 

Scripture speaks directly into the reality of our brokenness and 
restoration. ẁéƆŦḧ£ƾǝŠḧƋǤḧƳŦļǝḧǯƾḧǯƆŦḧřǝƾƢŦƳƆŦļǝǯŦŠḧļƳŠḧǤļȐŦǤḧǯƆƾǤŦḧ
ȑƆƾḧļǝŦḧŚǝǸǤƆŦŠḧƋƳḧǤǚƋǝƋǯẂ (Psalm 34:18, ESV). This is not simply a 
comforting statement, but a reflection of a deeper truth about our 
human condition. Brokenness is real, but so is restoration. 

Faith, in this context, is not passive. It is an active engagement that 
shapes how we understand our identity, how we interpret our 
experiences, and how we move forward. It provides a source of hope 
that is not dependent on circumstances and a framework for meaning 
that sustains us through the process of healing. Importantly, faith does 
not replace the need for clinical or therapeutic work. Rather, it deepens 
and supports it. As we engage in practices such as prayer, reflection, 
and spiritual connection, we are also engaging neural systems involved 
in attention, regulation, and emotional processing. In this way, faith 
and neuroscience are not in opposition, but are describing different 
aspects of the same integrated process. 

An Invitation to you, Dear Reader 

This book is not meant to be read at a distance. It is a personal invitation 
just for you. Whether you are personally struggling, walking alongside 
someone you love, or seeking a deeper understanding in your 
professional work, you are entering a process that is both informative 
and transformational. The goal is not simply to explain what has gone 
wrong, but to guide you toward what can be restored. 

You will come to understand how trauma shapes the brain, how 
patterns such as addiction and emotional dysregulation take hold, and 
why these patterns can feel so resistant to change. More importantly, 
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you will be introduced to a pathway that integrates neuroscience, 
trauma-informed therapy, and faith into a coherent process of healing. 
This is not about quick fixes. It is about sustainable change grounded in 
how you were designed. 

ẁfŦḧƆŦļƧǤḧǯƆŦḧřǝƾƢŦƳƆŦļǝǯŦŠḧļƳŠḧřƋƳŠǤḧǸǚḧǯƆŦƋǝḧȑƾǸƳŠǤẂ (Psalm 147:3, 
NIV). That promise is not abstract. It is lived out in real lives, every day. 

The Road Ahead 

As you move forward, each chapter will build on what has been 
introduced here. We will begin by examining the scope of the problem, 
looking at the rising rates of anxiety, depression, trauma, and addiction, 
and what they reveal about the broader cultural landscape. From there, 
we will explore how early experiences, attachment patterns, and 
environmental influences shape the development of the brain and 
contribute to vulnerability or resilience. 

You will be introduced to the science of neuroplasticity and epigenetics, 
gaining a clearer understanding of how change occurs and why it is 
possible even in deeply entrenched patterns. We will examine how 
addiction and other maladaptive behaviors take hold, from initial 
exposure to long-term reinforcement, and how these patterns alter 
brain function over time. 

From there, the focus will shift toward healing. You will be guided 
through therapeutic approaches that address the nervous system, the 
emotional world, and the deeper internal landscape of the self. These 
include Polyvagal-informed therapy, HeartMath®, and Internal Family 
Systems, all integrated within the NeuroFaith® framework. We will 
also explore the role of connection, community, and spiritual 
formation, including insights drawn from the 12-step tradition and 
broader relational models of recovery. 

Finally, we will address the complexities of treatment in the modern 
world, including the role of medication and the importance of 
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thoughtful, individualized care. The goal is not to dismiss existing 
approaches, but to place them within a broader, more integrated 
understanding of healing. 

By the end of this journey, you will have a clearer understanding of what 
has gone wrong, and more importantly, what can be restored. This is 
not simply a book about struggle. It is a roadmap toward healing. 

And that journey begins here. 

 

Welcome to NeuroFaith®   
A new path of hope, healing,  and restorat ion! 



28 

 

Part 1: The Backdrop 
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A Fractured Generation  
The Mental Health Crisis and the Rise of Addiction 

 
 

"The truth will set you free,  
but first it will make you miserable." 

-  James A. Garfield 

 

he scope of the current mental health crisis is no longer a matter of 
debate. It is measurable, accelerating, and increasingly difficult to 
ignore. Across multiple domains of mental health, the trends are 
moving in the wrong direction. Anxiety continues to rise, depression 

has deepened across age groups, and suicide has reached levels that demand 
urgent attention. What was once considered rare is becoming common, and 
what was once hidden is now visible across homes, schools, clinics, and 
communities. 

T 
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Despite meaningful advances in psychology and medicine, we are not 
meeting this need. We understand more than we ever have about the 
brain, about trauma, and about the mechanisms underlying emotional 
distress. We have more treatment options, more medications, and more 
therapeutic models than at any point in history. And yet, the trajectory 
continues in the wrong direction. We are still wanting. Something 
essential is missing, and that absence points not to a lack of effort, but 
to a lack of integration. The mind, the body, and the soul are too often 
treated as separate domains rather than as inseparable dimensions of 
the same human experience. 

A Generation Under Strain 
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The data surrounding adolescents brings this crisis into even sharper 
focus. According to Haidt (2024), suicide rates among children ages 10Ṕ
14 have increased dramatically since 2010, with a 109% increase among 
boys and a 134% increase among girls.  
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But the tragedy does not end there. Nonfatal self-harm, widely 
recognized as a clinical red flag for unprocessed emotional pain and 
dysregulation, has surged as well, with a 188% increase among girls and 
a 48% increase among boys (CDC, 2021). These are not merely statistics. 
They represent a generation struggling in ways that are both profound 
and deeply concerning, often without the language or support 
necessary to make sense of what they are experiencing. 

 

This pattern extends beyond crisis behaviors into broader mental health 
trends. Anxiety and depression among Generation Z, particularly those 
between the ages of 10 and 25, have risen at rates not seen in previous 
generations. Haidt (2024) reports a 134% increase in anxiety diagnoses 
and a 106% increase in depression among undergraduates since 2010. 
Notably, these increases are not mirrored among Generation X or Baby 
Boomers. This suggests that something specific has shifted within the 
developmental environưŦƳǯḧƾżḧǯƾŠļȗẄǤḧȗƾǸǯƆḰḧ ǤḧfļƋŠǯḧṩᵸᵶᵸᵺṪḧƳƾǯŦǤḱḧ
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the timing of these changes corresponds closely with the rise of 
smartphone-saturated adolescence. 

 

What makes this shift particularly concerning is not only what has been 
added to the developmental landscape, but what has been removed. In 
healthy childhood development, exposure to manageable risk is 
essential. Children develop resilience, executive functioning, and social 
competence through embodied experiences, through exploration, 
conflict, and real-world interaction. These experiences are 
foundational. Yet in many cases, children are now protected from 
physical-world risk while being exposed, often without guidance, to the 
most psychologically destabilizing aspects of the digital world. The 
developmental environment has, in many ways, been inverted. 

Haidt (2024) describes this as a profound developmental mismatch. A 
generation biologically wired for connection, exploration, and 
experiential learning is instead being shaped by isolation, 



NeuroFaith®  
A Light for the Broken 

 

34 

hyperstimulation, and disembodied interaction. The consequences are 
increasingly evident: underdeveloped regulatory systems, fragile and 
externally anchored identities, and an increasing reliance on digital 
validation as a substitute for genuine connection and internal stability. 

The impact extends beyond emotional health into cognitive 
functioning. Global PISA scores, which assess performance in reading, 
mathematics, and science across industrialized nations, have shown a 
steady decline since approximately 2012 (Organization for Economic 
Cooperation and Development [OECD], 2022). Haidt (2024) identifies 
this as further evidence that attention, sustained focus, and cognitive 
endurance, core neurological capacities, are being compromised in a 
screen-dominated developmental environment. The shift toward 
constant digital engagement has not only displaced play, but has also 
disrupted the conditions necessary for deep thinking. 
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Clinically, the effects of these changes are unmistakable. Children and 
adolescents are presenting with heightened anxiety, diminished distress 
tolerance, identity confusion, and increasing difficulty navigating 
relationships. Their internal worlds are often shaped more by digital 
input than by lived experience. Their identities are curated rather than 
discovered. Many have not had the opportunity to develop a stable 
sense of self before being immersed in an environment that 
continuously evaluates and reshapes them. 

 

When Progress Is Not Enough 

It would be a mistake to overlook the real gains that have been made in 
the fields of psychology and medicine. Advances in neuroscience, 
trauma research, and therapeutic intervention have provided valuable 
insight into how people suffer and how change can occur. These 
contributions matter, and they have improved the lives of many. 

And yet, for all of this progress, we are still wanting. 

We are not meeting the need. 
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This is not because the science is wrong. It is because it is incomplete 
when applied in isolation. When the brain is treated without the body, 
when behavior is addressed without deeper meaning, and when 
suffering is reduced to symptoms without understanding the whole 
person, the result is often partial relief rather than lasting restoration. 

What is missing is integration. 

Addiction as a n Outcome of a Deeper Crisis 

It is within this broader context that addiction must be understood. 

Addiction is not an isolated disorder, nor is it simply a matter of poor 
choices or lack of discipline. In many cases, it represents a sequela of 
deeper dysregulation, a powerful and often desperate attempt to 
manage pain that has not been adequately processed or resolved. When 
the mind is overwhelmed, the nervous system dysregulated, and the 
deeper sense of identity fractured, the brain will seek relief. Substances 
and behaviors that alter mood, numb distress, or create temporary 
escape become highly reinforcing. What begins as coping becomes 
conditioning. What begins as relief becomes compulsion. 

This is why addiction is so persistent. It is not merely driven by the 
substance itself, but by the underlying system that has learned to 
depend on it. When that system is not addressed, removing the 
behavior alone is rarely sufficient. The individual is left without the very 
mechanism that had been serving, however destructively, as a form of 
regulation. 

Addiction, then, is not the root problem. It is one of the most visible 
and destructive expressions of the larger mental health crisis. 
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The Scale of the Addiction Crisis  

As behavioral neuroscientist Dr. Judith Grisel has summarized, the 
financial and societal cost of addiction is staggering. Substance abuse 
consumes resources at a scale that exceeds five times the global 
investment in combating AIDS and twice that of cancer. In the United 
States, approximately ten percent of the entire healthcare budget is 
directed toward the prevention, diagnosis, and treatment of substance 
use disorders (Grisel, 2019). 

And yet, despite these massive investments, outcomes have remained 
largely unchanged. Recovery success rates today are no better than they 
were fifty years ago with traditional treatment approaches. Even more 
sobering, an individual struggling with addiction has a statistically 
greater likelihood of surviving brain cancer than achieving long-term 
recovery from substance dependence (Grisel, 2019). 

The scope of the problem is equally alarming. Approximately sixteen 
percent of Americans aged twelve and older meet the clinical criteria 
for a substance use disorder. Globally, thousands of lives are lost each 
day to substance-related causes, underscoring the relentless reach of 
addiction (Grisel, 2019). 
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The opioid epidemic illustrates the severity of this crisis with painful 
clarity. In 2019, there were 70,630 drug overdose deaths in the United 
States, with 70.6% involving opioids (Hedegaard, Miniño, Spencer, & 
Warner, 2020). By 2020, overdose deaths had risen to 91,799, with 74.8% 
involving opioids (Hedegaard, Miniño, Spencer, & Warner, 2021). In 
2021, the number climbed again to 106,699 deaths, 75.4% of which were 
opioid-related (Hedegaard, Miniño, Spencer, & Warner, 2022). 

The daily toll is staggering. In 2021, approximately 292 people died each 
day from drug overdoses in the United States, with the majority of 
those deaths involving opioids (Hedegaard et al., 2022). Since 1999, over 
one million lives have been lost to drug overdoses, with more than 
644,000 attributed to opioids (Hedegaard et al., 2022). 

These numbers are not simply statistics. They represent a trajectory 
that continues to worsen despite increasing awareness, funding, and 
intervention. 

This is not simply a failure of access, policy, or effort. 

ĬĬŔĦƣŔŸŰШƣŸĬċǃШŔƚ
EƓŔĬĲůŔĦШċŰĬШ9ċƣċƚƣƖŸƓőŔĦ

ÅfŰШƣőĲШÖÉЯΝΣӖŸŉШƣőĲШƓŸƓƨũċƣŔŸŰШΝΞШċŰĬШŸũĬĲƖШůĲĲƣШĦƖŔƣĲƖŔċ
ŉŸƖШċШƚƨĤƚƣċŰĦĲШċĤƨƚĲШĬŔƚŸƖĬĲƖЮ
Å ƕƨċƖƣĲƖШŸŉШċũũШĬĲċƣőƚŔŰШƣőĲШÖÉШŔƚШĬƨĲШƣŸШĲǂĦĲƚƚŔƻĲШĬƖƨŊШƨƚĲЮ
ÅEċĦőШĬċǃЯΝΜЯΜΜΜШƓĲŸƓũĲШċƖŸƨŰĬШƣőĲШŊũŸĤĲШĬŔĲċƚШċШƖĲƚƨũƣШŸŉ
ƚƨĤƚƣċŰĦĲШċĤƨƚĲЮ
ÅÉƨĤƚƣċŰĦĲШċĤƨƚĲШĦŸƚƣƚΡñċƚШůƨĦőШċƚШ f?ÉШċŰĬΞñċƚШůƨĦő
ċƚШĦċŰĦĲƖЮ
ÅfŰШƣőĲШÖÉЯШċĤŸƨƣΝΜӖШŸŉШċũũШőĲċũƣőрĦċƖĲШĬŸũũċƖƚŊŸШƣŸ
ƚƨĤƚƣċŰĦĲШċĤƨƚĲШƓƖĲƻĲŰƣŔŸŰЯШĬŔċŊŰŸƚŔƚШċŰĬШƣƖĲċƣůĲŰƣЮ
Å?ĲƚƓŔƣĲШċũũШŸŉШƣőŔƚЯШƚƨĦĦĲƚƚŉƨũШƖĲĦŸƻĲƖǃШŔƚШŰŸШůŸƖĲШũŔťĲũǃШƣőċŰ
ΡΜШǃĲċƖƚШċŊŸƽŔƣőШĦŸŰƻĲŰƣŔŸŰċũШƣƖĲċƣůĲŰƣƚЮ
Å ŰШċĬĬŔĦƣĲĬШƓĲƖƚŸŰШőċƚШċĤŸƨƣШƣƽŔĦĲШċƚШŊŸŸĬШċШĦőċŰĦĲШŉƖŸů
ƚƨƖƻŔƻŔŰŊШĤƖċŔŰШĦċŰĦĲƖЮ

[ƖŸůаШsƨĬŔƣőШ]ƖŔƚĲũШыΞΜΝΦь ĲƻĲƖЮEŰŸƨŊőжЮÑőĲЮ ĲƨƖŸƚĦŔĲŰĦĲЮċŰĬЮEǂƓĲƖŔĲŰĦĲЮŸŉ
ĬĬŔĦƣŔŸŰд
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It is a failure of understanding. 

When addiction is treated in isolation, the deeper drivers remain 
untouched. When behavior is targeted without addressing the pain 
beneath it, the system adapts and finds new ways to cope. This is why 
relapse remains common. It is why treatment outcomes remain 
stagnant. And it is why the broader mental health crisis continues to 
expand. 

If the problem is fragmentation, then the solution must be integration. 

 



40  

 

Inside The 
Addicted Mind 
The Neuroscience of Addiction 

 
 

"For what I want to do I do not do,  
but what I hate I do." 

                                        -  Romans 7:15 
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ot everyone who reads this book will identify as someone 
struggling with addiction in the traditional sense. But everyone 
who reads this book will recognize the experience of seeking 

relief from something that feels overwhelming, persistent, or deeply 
unresolved. Whether it is anxiety that will not quiet, depression that 
will not lift, or an internal tension that seems to have no clear source, 
the human system is wired to find a way to cope. 

In many cases, what we call addiction is not the primary problem, but 
the solution the brain and body have learned to rely on in the face of 
that distress. It is an attempt, often an effective one at first, to regulate 
emotional pain, to escape inner turmoil, or to create a sense of relief 
when no other pathway feels available. Over time, however, what once 
functioned as a form of coping begins to take on a life of its own. The 
very mechanism that provided relief becomes the source of deeper 
entrapment. 

This is why addiction must be understood within the broader context 
of the mental health crisis. It is not an isolated condition affecting only 
a subset of individuals. It is one of the clearest and most intensified 
expressions of what happens when the systems of the mind, body, and 
soul become dysregulated. It reveals, in unmistakable terms, how the 
brain adapts to pain, how it learns to survive, and how those survival 
strategies can ultimately become self-destructive. 

To understand addiction, then, is to understand something 
fundamental about the human condition itself. 

Addiction is a battle between desire and destruction, an inner turmoil 
where the mind is held captive by the very things it longs to escape. As 
the Apostle Paul so eloquently expressed in his letter to the Romans, 
we often find ourselves doing the things we despise, trapped in a cycle 
we cannot break on our own. This inner conflict is the essence of 

N 
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addiction, a war between the pleasure-seeking centers of the brain and 
ǯƆŦḧǤƾǸƧẄǤḧŠŦŦǚŦǝḧȗŦļǝƳƋƳŽḧżƾǝḧżǝŦŦŠƾưḰ 

In his book Glow Kids, Nicholas Kardaras emphasizes that to 
ǸƳŠŦǝǤǯļƳŠḧļŠŠƋŚǯƋƾƳḱḧȑŦḧưǸǤǯḧżƋǝǤǯḧǸƳŠŦǝǤǯļƳŠḧǯƆŦḧřǝļƋƳẄǤḧǝŦȑļǝŠḧ
system. At the heart of this system is dopamine, the neurotransmitter 
ǯƆļǯḧżǸŦƧǤḧǯƆŦḧļŠŠƋŚǯẄǤḧǚǸǝǤǸƋǯḧƾżḧǚƧŦļǤǸǝŦḰḧĉƆļǯḧǤǯļǝǯǤḧļǤḧļḧǤŦŦưƋƳŽƧȗḧ
harmless indulgence soon morphs into a powerful and destructive force, 
ƆƋƞļŚƢƋƳŽḧǯƆŦḧřǝļƋƳẄǤḧƳļǯǸǝļƧḧŚƋǝŚǸƋǯǝȗḧļƳŠḧŦƳǤƧļȐƋƳŽḧǯƆŦḧƋƳŠƋȐƋŠǸļƧḧǯƾḧǯƆŦḧ
substance or behavior that triggers the release of this "feel-good" 
chemical. 

Just as Paul wrestled with the tension between good intentions and 
harmful actions, those battling addiction face a constant tug-of-war 
between seeking satisfaction and spiraling into deeper bondage. 
Understanding the neuroscience of addiction not only sheds light on 
this internal struggle but also offers a path toward healingṕa path that 
acknowledges both the physiological and spiritual dimensions of 
recovery. 
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Specifically, how much dopamine is activated by a substance or 
behavior is correlated directly with the addictive potential of that 
substance or behavior. Dopamine, ļǤḧưļƳȗḧƾżḧǸǤḧƢƳƾȑḱḧƋǤḧǯƆŦḧẁżŦŦƧ-
ŽƾƾŠẂḧƳŦǸǝƾǯǝļƳǤưƋǯǯŦǝḧǯƆļǯḧƋǤḧǯƆŦḧưƾǤǯḧŚǝƋǯƋŚļƧḧļƳŠḧƋưǚƾǝǯļƳǯḧǚļǝǯḧƾżḧ
the addiction process. Dopamine was discovered in 1958 by Arvid 
Carlsson and Niles-Ake Hillarp at the National Heart Institute of 
Sweden. As also noted by psychologist Dr. Susan Weinschenk (2009), 
dopamine is created in various parts of the brain and is critical in several 
brain functions to include: 

¶ Thinking 
¶ Moving 
¶ Sleeping 
¶ Mood 
¶ Attention  
¶ Motivation 
¶ Seeking and reward 

 

 

When an individual performs an action that is satisfying to a need or 
fulfills a desire, dopamine is released into the nucleus accumbens, a 
cluster of nerve cells beneath the cerebral hemisphere specifically 
associated with reward and pleasure. This is alsƾḧƢƳƾȑƳḧļǤḧǯƆŦḧřǝļƋƳẄǤḧ
ẁpleasure centerḰẂḧ:ļǤƋŚļƧƧȗḱḧŦƳŽļŽƋƳŽḧƋƳḧļḧǚƧŦļǤǸǝŦ-seeking behavior 
increases dopamine levels so that the dopamine pathway is activated, 
which tells the person to repeat what s/he just did to continue that 
ẁżŦŦƧ-ŽƾƾŠẂḧǤŦƳǤļǯƋƾƳḱḧƾǝḧļǤḧ~ļǝŠļǝļǤḧŚļƧƧǤḧƋǯḱḧẁthe dopamine trickleḰẂḧ
From an evolutionary perspective, this dopamine trickle is an important 
survival mechanism as it rewards, and, thus, incentivizes essential and 
important biological and social functions, such as eating, procreation, 
love, friendship, and novelty seeking. Natural dopaminergic activities, 
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such as eating and sex, usually come after effort and delay and as 
previously mentioned, serve a survival function. These are called the 
ẁnatural rewardsẂḧļǤḧŚƾƳǯǝļǤǯŦŠḧȑƋǯƆḧļŠŠƋŚǯƋȐŦḧŚƆŦưƋŚļƧǤḾřŦƆļȐƋƾǝǤḧ
(which can hijack the same circuity). In other words, addictive drugs 
and behaviors, such as gambling and video gaming, actually offer a 
short-circuit to this process, which only ends up flooding the nucleus 
accumbens with dopamine and does not serve any biological function.  

As Wilson (2014) points out, the evolutionary purpose of dopamine is 
to motivate you to do what serves your genes. The bigger the hit of 
dopamine, the more you want or even crave the goal. Dopamine surges 
are the barometer by which you determine the potential value of any 
particular experience. Moreover, dopamine tells you what to remember 
by rewiring your brain by virtue of new and even stronger nerve 
connections. 

ƧǯƆƾǸŽƆḧŠƾǚļưƋƳŦḧƆļǤḧřŦŦƳḧǝŦżŦǝǝŦŠḧǯƾḧļǤḧǯƆŦḧẁǚƧŦļǤǸǝŦḧưƾƧŦŚǸƧŦḱẂḧƋǯḧ
is more about seeking and searching for pleasure, rather than pleasure 
itself. Dopamine is more involved in drive and motivation to seek. The 
ẁżƋƳļƧḧǝŦȑļǝŠḱẂḧƾǝḧȑƆļǯḧȑŦḧŦȖǚŦǝƋŦƳŚŦḧļǤḧżŦŦlings of pleasure, Wilson 
(2014) writes, involve the release of endogenous opioids. You can think 
ƾżḧŠƾǚļưƋƳŦḧļǤḧẁȑļƳǯƋƳŽẂḧļƳŠḧƾǚƋƾƋŠǤḧļǤḧẁƧƋƢƋƳŽḰẂḧ ǤḧǚǤȗŚƆƾƧƾŽƋǤǯḧAǝḰḧ
Weinschenk explains, dopamine causes us to want, desire, seek out and 
search. However, the dopamine system is stronger than the opioid 
ǤȗǤǯŦưḱḧļƳŠḧȑŦḧƆŦƳŚŦḧǤŦŦƢḧưƾǝŦḧǯƆļƳḧȑŦḧļǝŦḧļǤḧǤļǯƋǤżƋŦŠḴẂḧßŦŦƢƋƳŽḧƋǤḧ
more likely to keep us alive rather than sitting around in a satisfied 
ǤǯǸǚƾǝḰḧṩĉŦƋƳǤŚƆŦƳƢḱḧᵸᵶᵶᵿṪḰḧẁ ŠŠƋŚǯǤḧȑļƳǯḧƋǯḧưƾǝŦḧřǸǯḧŽǝļŠǸļƧƧȗḧƧƋƢŦḧit 
less. Addiction might be thought of as wanting gone amokḰẂḧṩĉƋƧǤƾƳḱḧ
2014). 
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Wilson (2014) explains that the neurological process does not stop 
there. Highly salient activities, in this case, addiction, lead to the 
accumulation of DeltaFosB, a protein that activates the genes involved 
with addiction. The molecular changes it potentiates are almost 
identical for both sexual conditioning and chronic drug use. Specifically, 
DeltaFosB rewires the brain to crave IT, whatever IT is. This is quite 
adaptive in situations where survival is furthered by overriding satiation 
mechanisms (e.g., kẄưḧżǸƧƧḱḧkẄưḧŠƾƳŦṪḰḧkƳḧǯŦǝưǤḧƾżḧǯƆŦḧǤǸǝȐƋȐļƧḧƾżḧǯƆŦḧ
species, Wilson points out that excess food or sex signals the brain that 
ȗƾǸḧƆļȐŦḧƆƋǯḧǯƆŦḧẁŦȐƾƧǸǯƋƾƳļǝȗḧƞļŚƢǚƾǯḱẂḧļƳŠḧļḧǚƾȑŦǝżǸƧḧƋƳŚŦƳǯƋȐŦḧƢƋŚƢǤḧ
in gear. For example, wolves, which need to stow away huge amounts 
of food (up to twenty pounds) of a single kill will continue to consume 
their kill even though they are full. This is particularly salient in porn 
addiction. In a sense, dopamine is like the foreman on a construction 
site barking orders, and DeltaFosB is the worker on the site. Dopamine 
ƋǤḧȗŦƧƧƋƳŽḱḧẁéƆƋǤḧļŚǯƋȐƋǯȗḧƋǤḧǝŦļƧƧȗḧƋưǚƾǝǯļƳǯḱḧļƳŠḧȗƾǸḧǤƆƾǸƧŠḧŠƾḧƋǯḧļŽļƋƳḧ
ļƳŠḧļŽļƋƳẂḧṩĉƋƧǤƾƳḱḧᵸᵶᵷᵺṪḰḧDeltaFosB is responsible for ensuring that 
you remember and repeat the activity. This repeated process produces 
what is called sensitization, ȑƆƋŚƆḧƋǤḧřļǤŦŠḧƾƳḧǯƆŦḧǚǝƋƳŚƋǚƧŦḱḧẁ¯ŦǝȐŦḧŚŦƧƧǤḧ
ǯƆļǯḧżƋǝŦḧǯƾŽŦǯƆŦǝḱḧȑƋǝŦḧǯƾŽŦǯƆŦǝḰẂḧØŦǚŦļǯŦŠḧļŚǯƋȐƋǯȗḧǤǯǝŦƳŽǯƆŦƳǤḧŚŦƧƧḧ
connections. 
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As the brain recognizes that it needs a rest, it will kick out CREB (cAMP 
response element-binding protein - a transcription factor that regulates 
gene expression in neurons, particularly in response to repeated 
ǤǯƋưǸƧļǯƋƾƳḧƾżḧǯƆŦḧřǝļƋƳẄǤḧǝŦȑļǝŠḧǤȗǤǯŦư) to slow things down. In 
essence, DeltaFosB acts like the gas pedal, and CREB functions as the 
brakes. It specifically inhibits dopamine and endogenous opioids to take 
the joy out of the binging/addictive behavior or substance so that you 
can give it a rest (Wilson, 2014). This numbed pleasure response induced 
by CREB is often identified as desensitization, which leads to tolerance 
- the need for increasingly higher doses to achieve the same effect. 
Tolerance is a key factor in addiction (Wilson, 2014). 

While CREB can help to perhaps curb less sensational behaviors, such 
as too many portions of a good meal, it has little chance against high 
valence substances, such as cocaine, porn media, and intense game 
ưŦŠƋļḰḧéƆƋǤḧƧŦļŠǤḧǯƾḧȑƆļǯḧĉƋƧǤƾƳḧṩᵸᵶᵷᵺṪḧŚļƧƧǤḧẁƳļǯǸǝŦẄǤḧŚǝǸŦƧḧƞƾƢŦḰẂḧ
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Specifically, ;ØG:ẄǤ attempt to suppress dopamine and 
natural/endogenous opioids is insufficient to shut down the process in 
ƆƋŽƆƧȗḧǤļƧƋŦƳǯḧļŠŠƋŚǯƋƾƳǤḾřŦƆļȐƋƾǝǤḧƋƳḧǯƾŠļȗẄǤḧȑƾǝƧŠḰḧéƆŦǝŦżƾǝŦḱḧǯƆŦḧ
ǚŦǝǤƾƳẄǤḧǚƧŦļǤǸǝŦḧǝŦǤǚƾƳǤŦḧƋǤḧƳƾǯḧǤǸżżƋŚƋŦƳǯƧȗḧļǯǯŦƳǸļǯŦŠḱḧǤƾḧǯƆŦȗḧļǝŦḧ
driven to more extreme addiction behavior. In other words, CREB can 
lead to tolerance, which can result in more compulsive use and 
escalation. So, we see that chronic overstimulation can lead to two 
opposite effects: 

¶ Increased dopamine activity (wanting/seeking it more) Ṕ 
sensitization via DeltaFosB 

¶ Decreased dopamine and opioid activity (liking it/enjoying it 
less) Ṕ via desensitization via CREB 

 

Sadly, the evolutionary process has not equipped us to withstand such 
an onslaught of dopamine. When we become addicted, our bodies 
respond by reducing dopamine levels or shutting down its production, 
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providing some relief to the overwhelmed receptor cells. So, with this 
reduced capacity to produce dopamine naturally, we enter into a vicious 
cycle whereby we need to ingest increasing amounts of the addictive 
substance in question or engage in the addictive behavior in question 
just to maintain our dopamine level (Wilson, 2014). 

éƆŦƳḱḧļǤḧļḧẁŠƾǸřƧŦḧȑƆļưưȗḱẂḧǯƆƋǤḧŚƆǝƾƳƋŚḧŦȖǚƾǤǸǝŦḧǯƾḧļŠŠƋŚǯƋȐŦḧ
behaviors or substances then impacts negatively on the prefrontal 
ŚƾǝǯŦȖḱḧȑƆƋŚƆḱḧļưƾƳŽḧƾǯƆŦǝḧǯƆƋƳŽǤḱḧƋǤḧǯƆŦḧřǝļƋƳẄǤḧŠŦŚƋǤƋƾƳ-making 
center, associated with impulse-ŚƾƳǯǝƾƧḧƾǝḧẁřǝļƢƋƳŽḧưŦŚƆļƳƋǤưḰẂḧ ǤḧǯƆŦḧ
ǚǝŦżǝƾƳǯļƧḧŚƾǝǯŦȖẄǤḧřǝļƢƋƳŽḧưŦŚƆļƳƋǤưḧřŦŚƾưŦǤḧƋƳŚǝŦļǤƋƳŽƧȗḧƋưǚļƋǝŦŠḱḧ
we are far less able to put on the brakes and refrain from the addictive 
substance or behavior (Wilson, 2014). 

More on Sensitization  and Desensitization  on a cellular level 

Sensitization: Dr. Robert Didinger, in his workbook, Pornography 
Addiction: Breaking through the Chains, nicely describes the biological 
changes on the cellular level that occur. Specifically, the first biological 
process, sensitization, begins when a source of stimulation is associated 
with high levels of dopamine, and the brain becomes hypersensitive to 
this resource. For example, In the case of pornography, the images 
řŦŚƾưŦḧřǸǝƳŦŠḧƋƳǯƾḧưŦưƾǝȗḱḧŚǝŦļǯƋƳŽḧẁǤǸǚŦǝḧưŦưƾǝƋŦǤẂḧǯƆļǯḧǯƆŦḧřǝļƋƳḧ
recalls regularly to stimulate the desire to seek more pornography 
(Didinger, 2018). So, at the synapse (the space between neurons that 
connect via tiny vesicles of dopamine that cross over to fire up the next 
neuron), there is an increase of dopamine vesicles crossing that synapse. 
The image below, as noted in Didinger (2018) portrays the changes: 
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Desensitization: The next step in the process of developing addiction 
on the cellular level is desensitization, which refers to a general dialing 
down (as previously noted) of responsiveness to all forms of pleasure. 
This process occurs as a result of prolonged dopamine production 
(Volkow et al., 2101). As Dindinger (2018)    notes, when high valence 
stimuli. such as pornography. are encountered, dopamine increases 
dramatically, which eventually results in overstimulation, something we 
ưƋŽƆǯḧƧƋƢŦḱḧřǸǯḧƾǸǝḧřǝļƋƳḧŠƾŦǤƳẄǯḰḧ Ǥ with most biological processes, our 
brain will seek a state of homeostasis or normalcy. Didinger adds that 
our brain effectively retaliates by reducing the amount of receptor sites 
available to receive the dopaminergic stimulation as can be seen in the 
graphic on the next page (adapted from Didinger, 2018). Sadly, this loss 
of receptor sites during desensitization effectively and qualitatively 
changes how we experience normal sources of pleasure. As a result, 
essential and healthy survival resources, such as friends, food, family 
achievement, social activities, and dating, become weaker and less 
pleasurable, and we pursue them less or stop pursuing them altogether. 
In other words, sources that used to bring us pleasure no longer hit the 
mark, and we then seek higher and higher valence sources in the quest 
ƾżḧưƾǝŦḧƋƳǯŦƳǤŦḧŠƾǚļưƋƳŦḴḰḧǯƆǸǤḱḧȑŦḧǤŦŦƢḧưƾǝŦḧŦȖǯǝŦưŦḧƧŦȐŦƧǤḧƾżḧa 
substance or behavior to achieve this. 
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The use of drugs increases dopamine the same as sexual intimacy does, 
250%, but what is alarming is that it maintains the dopamine level much 
longer than sexual intimacy does. Dr. Didinger comments that even 
with an extremely addictive drug like cocaine, which increases 
dopamine by 350%, dopamine levels decrease much faster than with 
pornography. As such, he notes that the brain interprets pornography 
to be extremely valuable and necessary for survival, thus essential to 
maintain, which helps to perpetuate the descent into addiction 
(Didinger, 2018).     
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As can be seen in the chart below: 

 

Hypofrontality Ṕ Not a good thing: 

As Didinger (2018) points out, at the beginning of developing an 
addiction such as pornography, sensitization and desensitization of 
dopaminergic pathways are the primary driving forces. Once an 
addiction is on its way to becoming fully established, hypofrontality 
kicks in to ensure that the new substance of behavior is maintained. In 
many ways, hypofrontality is very insidious as it removes our ability to 
override or stop porn-seeking (Hilton, 2007). 

Two areas of the brain, the anterior cingulate and the orbital frontal 
cortexḱḧǤŦǝȐŦḧļǤḧļḧǚǝƾǯŦŚǯƋȐŦḧưŦŚƆļƳƋǤưḧǯƾḧŚƾǸƳǯŦǝḧǯƆŦḧǝŦȑļǝŠḧǤȗǤǯŦưẄǤḧ
desire for ever-increasing dopamine increase. Specifically, they help us 
to avoid and/or continue in activities or behaviors that could potentially 
harm us. For example, Freddy wants to ditch football practice and go 
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off with friends to smoke some weed, which would greatly increase 
dopamine and help to begin the process of rewiring his brain as shown 
in the diagram below. 

 

However, the anterior cingulate and orbital frontal cortex jump in and 
suppress the reward system to avoid the negative consequences of 
possibly being kicked off the team, not to mention losing the car keys 
as shown in the diagram on the next page. 
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Polyvagal Theory 

In order to move forward in our understanding of what is happening to 
ǸǤḧļǤḧȑŦḧǚǝƾŽǝŦǤǤḧǯƾȑļǝŠḧļŠŠƋŚǯƋƾƳḱḧȑŦḧưǸǤǯḧǸƳŠŦǝǤǯļƳŠḧßǯŦȐŦƳḧÕƾǝŽŦǤẄḧ
Polyvagal Theory and then integrate this knowledge with Triune Brain 
Theory. So, first, a little anatomy. The Autonomic Nervous System is a 
control system that acts largely unconsciously and regulates bodily 
functions, such as heart rate, digestion, respiratory rate, pupillary 
response, urination, and even sexual arousal. It has two main 
subdivisions: Sympathetic and Parasympathetic. 

¶ Sympathetic Division: Prepares the body for stressful or 
emergency situations Ṕ fight or flight. Thus, the sympathetic 
division increases heart rate and the force of heart contractions 
and widens (dilates) the airways to make breathing easier. It 
causes the body to release stored energy. Muscular strength is 
increased. This division also causes palms to sweat, pupils to 
dilate, and hair to stand on end. It slows body processes that are 
less important in emergencies, such as digestion and urination 
(Merck Manual). 

¶ Parasympathetic Division: Generally, the parasympathetic 
division conserves and restores calm/homeostasis. It slows the 
heart rate and decreases blood pressure. It stimulates the 
digestive tract to process food and eliminate wastes. Energy 
from the processed food is used to restore and build tissues 
(Merck Manual). 

Steven Porges discovered that the parasympathetic division of the 
Autonomic Nervous System consists of two branches that lead to two 
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different responses. The main nerve in the parasympathetic nervous 
system is the 10th cranial nerve, aka the vagus nerve, the largest of the 
12 cranial nerves and has huge implications for our well-being and 
health. The vagus nerve has two very distinct branches: Dorsal vagal 
nerve and the ventral vagal nerve. 

 

 

Dorsal Vagal Nerve: Barta (2018) notes that the most primitive form of 
defense occurs when the dorsal vagal nerve is activated. When 
activated, the dorsal vagal nerve promotes shutdown, freeze, and 
collapse. An example of this shutdown is when a gazelle is being stalked 
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by a lion and when trapped with no possible way to flee, drops down, 
and appears to be deader than a doornail. This is not a conscious process 
but is, rather, a very primitive and unconscious one. 

Ventral Vagal Nerve: Barta (2018) writes that the second response of 
our parasympathetic nervous system (the first being freeze and 
collapse, as noted above) is responsible for our ability to engage socially 
and handle social relationships. According to Barta, the social 
engagement system is controlled by our ventral vagus nerve, a very 
ǤưļǝǯḧƳŦǝȐŦḧȑƋǯƆḧļḧǝļǚƋŠḧǝŦǤǚƾƳǤŦḧǯƋưŦḰḧ ǤḧǤǸŚƆḱḧƋǯḧļƧƧƾȑǤḧǸǤḧǯƾḧẁƢƳƾȑẂḧ
if we are safe enough so we can calm our defenses through a process of 
ẁƳŦǸǝƾŚŦǚǯƋƾƳḰẂḧǝƾǸŽƆƧȗḧǯǝļƳǤƧļǯŦŠḧļǤḧǯƆŦḧřǝļƋƳẄǤḧļřƋƧƋǯȗḧǯƾḧǤŦƳǤŦḧǤļżŦǯȗḰḧ
This serves not only bonding needs but allows us to shift out of 
sympathetic arousal and move into parasympathetic calm or downshift 
from activation to calm. 

The concepts described above can feel abstract until we see them 
visually. The following illustrations offer a simplified way of 
understanding how the autonomic nervous system organizes our 
responses to safety, danger, and overwhelm. They provide a helpful map 
of the nervous system states that shape our emotional and behavioral 
lives. 

This graphic on the next page is a simplified map of the Autonomic 
Nervous System. The sympathetic branch prepares the body for action 
when threat or challenge is perceived, mobilizing energy for fight or 
flight. The parasympathetic branch restores balance and regulation. As 
Stephen Porges demonstrated through Polyvagal Theory, the 
parasympathetic system is not a single calming mechanism but contains 
two distinct pathways through the vagus nerve. The ventral vagal 
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pathway supports connection, safety, and social engagement, while the 
dorsal vagal pathway can trigger a shutdown response when 
overwhelming threat is perceived. Understanding these branches gives 
us the neurological framework for interpreting many of the emotional 
and behavioral states that appear in trauma, depression, and addiction. 

 

The graphic reviews how these nervous system states manifest in lived 
experience. When the sympathetic system dominates, the body enters 
a fight-or-flight state characterized by anxiety, anger, rapid breathing, 
and heightened physiological arousal. When the ventral vagal system is 
active, individuals feel calm, connected, and emotionally present, with 
a steady heartbeat and regulated breathing. When the dorsal vagal 
pathway takes over, the system shifts into shutdown, producing 
numbness, fatigue, withdrawal, and a sense of emotional collapse. 
These three statesṕmobilization, connection, and shutdownṕform 
the biological landscape within which trauma and addiction unfold. 
Recovery work, therefore, is not simply about behavior change but 
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about helping the nervous system rediscover safety and return to a 
regulated ventral vagal state. 

 

Opponent Process Theory  
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In the complex journey of overcoming addiction, many struggle with 
feelings of hopelessness, wondering why the battle seems so relentless. 
But what if there was a powerful toolṕan ancient insightṕthat could 
ƆŦƧǚḧŦȖǚƧļƋƳḧŦȖļŚǯƧȗḧȑƆļǯḧȗƾǸẄǝŦḧŽƾƋƳŽḧǯƆǝƾǸŽƆḧļƳd offer a roadmap for 
recovery? Enter Opponent Process Theory, a concept that has stood 
the test of time and, as addiction expert Dr. Judith Grisel points out, is 
key to understanding the very forces that trap people in cycles of 
addiction. 

Dr. Grisel, a neuroscientist who has also experienced addiction 
firsthand, asserts that this theory can shine a light on why we become 
habituated, why tolerance builds, and why cravings can feel so 
overwhelming. Her groundbreaking work, particularly in her book 
Never Enough (2019, 2022), is a must-read for anyone serious about 
řǝŦļƢƋƳŽḧżǝŦŦḧżǝƾưḧļŠŠƋŚǯƋƾƳẄǤḧŽǝƋǚḰḧkǯẄǤḧƳƾǯḧƞǸǤǯḧļḧǤŚƋŦƳǯƋżƋŚḧŦȖǚƧļƳļǯƋƾƳḳḧ
ƋǯẄǤḧļḧƧƋżŦƧƋƳŦḰḧðƳŠŦǝǤǯļƳŠƋƳŽḧƆƾȑḧǚƧŦļǤǸǝŦḧļƳŠḧǚļƋƳḧļǝŦḧƋƳǯŦǝǯȑƋƳŦŠṕ
and why your brain pushes you toward more of the substance even 
ȑƆŦƳḧƋǯẄǤḧŠļưļŽƋƳŽḧȗƾǸṕcan empower you to take control.  

In this section, we will explore a vital, often overlooked body of 
literature as noted and eloquently describe by Dr. Grisel (2019. 2022) 
that connects ancient philosophy with modern addiction science. It has 
the potential to offer profound insights into how cravings and 
withdrawals work, giving you not just knowledge, but a powerful tool 
to fight back and reclaim your life. 

We begin by looking at Socrates, a philosopher from ancient Greece, 
whose words in 399 BC still resonate with modern scientific 
understanding. Just before his death, Socrates reflected on how 
pleasure and pain are deeply intertwined. He observed that those who 
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pursue one are often compelled to experience the other. This insight, 
known as Opponent Process Theory in modern terms, explains the 
duality of human experienceṕpleasure is often followed by pain, and 
ǚļƋƳḧřȗḧǚƧŦļǤǸǝŦḰḧkǯẄǤḧļḧǚǝƾżƾǸƳŠḧƾřǤŦǝȐļǯƋƾƳḧǯƆļǯḧƧļƋŠ the groundwork 
for future discussions on human biology and psychology. 

 

Fast-forward almost two millennia, and we find French scientist Claude 
Bernard expanding on this idea of balance but in a more physiological 
context. In the mid-19th century, Bernard introduced the concept of 
the "milieu intérieur," or the stability of the internal environment. He 
argued that for organisms to live freely and independently, their 
internal systems must remain stable, even when the external world is 
constantly changing. This idea of homeostasisṕthe body's effort to 
maintain balanceṕbuilds on Socrates' philosophical musings about the 
natural counterforces of pleasure and pain but brings them into the 
biological realm. 
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ƳƾǯƆŦǝḧᵾᵶḧȗŦļǝǤḧƧļǯŦǝḱḧĉļƧǯŦǝḧ;ļƳƳƾƳḧǚƾǚǸƧļǝƋȡŦŠḧ:ŦǝƳļǝŠẄǤḧƋŠŦļḧƾżḧ
homeostasis and expanded it to include the fight-or-flight response, 
which describes how the body reacts to threats. Cannon coined the 
ǯŦǝưḧẉƆƾưŦƾǤǯļǤƋǤẉḧǯƾḧŠŦǤŚǝƋřŦḧǯƆŦḧřƾŠȗẄǤḧļřƋƧƋǯȗḧǯƾḧmaintain stability 
through change. He demonstrated how, during stressful situations, the 
body mobilizes resources to either confront or flee from a threatṕa 
physiological response deeply connected to maintaining internal 
balance. Importantly, after these stress responses, the body seeks to 
ǝŦǯǸǝƳḧ ǯƾḧ ŦǜǸƋƧƋřǝƋǸưḱḧ ƾżǯŦƳḧ ŦȖǚŦǝƋŦƳŚƋƳŽḧ ȑƆļǯẄǤḧ ŚļƧƧŦŠḧ
"parasympathetic overshoot," as it attempts to stabilize after an 
intense reaction. 
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From Socrates' early musings on pleasure and pain, through Claude 
:ŦǝƳļǝŠẄǤḧǤŚƋŦƳǯƋżƋŚḧżǝļưƋƳŽḧƾżḧƋƳǯŦǝƳļƧḧǤǯļřƋƧƋǯȗḱḧǯƾḧĉļƧǯŦǝḧ;ļƳƳƾƳẄǤḧ
work on fight-or-flight, humanity's understanding of balance has 
evolved. Together, these insights highlight the complex interaction 
between our internal and external worlds, whether in our emotional 
states or physiological responses. They form a continuous thread in 
understanding how humans navigate the opposing forces that shape 
both our minds and bodies, driving us toward equilibrium in an ever-
changing environment. 

For many and as noted earlier, addiction begins with the pursuit of 
pleasure. Substances such as alcohol, opioids, stimulants, and even 
nicotine activate the brain's reward systems, flooding it with dopamine, 
the "feel-good" chemical. This rush of dopamine creates a powerful 
sense of euphoria or relaxation, depending on the substance. 

ǯḧǯƆƋǤḧǤǯļŽŦḱḧǯƆŦḧŦȖǚŦǝƋŦƳŚŦḧƋǤḧưƾǤǯƧȗḧǚƾǤƋǯƋȐŦḰḧéƆŦḧřǝļƋƳḧƆļǤƳẄǯḧȗŦǯḧ
adapted to the substance, and users often feel in control, enjoying the 
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positive effects and the sense of relief or pleasure it brings. This initial 
ǚŦǝƋƾŠḧŚļƳḧřŦḧǤŦŦƳḧļǤḧǯƆŦḧřǝļƋƳẄǤḧA-process, the primary response to the 
stimulus, which, in this case, is intense pleasure. 

 

Consider the visual metaphor: two figures in balance, one representing 
pleasure, the other representing discomfort. At the start, pleasure 
dominates, represented by the figure in the image exerting force on one 
side of the balance. But this balance is temporary, as the opposing force 
begins to build momentum. 

The pleasure that once came easily soon starts to diminish. As the brain 
adapts to the presence of the substance, the receptors in the brain 
become less sensitive to dopamine. The same amount of substance that 
used to create a powerful high now results in a reduced effect, leading 
users to increase the dosage in pursuit of that initial feeling. 

This diminishing return is the first sign of the opponent process taking 
hold. 
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Discomfort and the Hell of Cravings  
 

Over time, something profound happens: the B-processṕǯƆŦḧřǝļƋƳẄǤḧ
counterbalancing responseṕbecomes stronger. This means that after 
the initial pleasurable effects wear off, the user experiences discomfort. 
The brain, in its attempt to return to equilibrium, begins to 
overcompensate for the euphoric effects of the substance, creating 
negative feelings such as anxiety, irritability, or physical discomfort. 

 

This is where the "hell of cravings" begins. The user no longer consumes 
the substance for pleasure, but rather to avoid the intense discomfort 
of withdrawal. The A-process of pleasure is now short-lived, and the B-
process of discomfort dominates. The need to relieve this discomfort 
drives further use, leading the person into the spiral of addiction. 

;ǝļȐƋƳŽǤḧ ļǝŦḱḧ ƋƳḧ ŦǤǤŦƳŚŦḱḧ ǯƆŦḧ řǝļƋƳẄǤḧ ŠŦǤǚŦǝļǯŦḧ ǚƧŦļḧ ǯƾḧ ļȐƾƋŠḧ ǯƆŦḧ
emotional and physical distress triggered by the B-process. What 
started as a search for pleasure has now become a relentless effort to 
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escape pain. Addiction, at this stage, becomes less about chasing highs 
and more about avoiding the lows. This shift is what makes addiction 
so devastatingṕit transforms from a voluntary act into a compulsion 
ŠǝƋȐŦƳḧřȗḧǯƆŦḧřǝļƋƳẄǤḧļƧǯŦǝŦŠḧŚƆŦưƋǤǯǝȗḰ 

 

The Vicious Cycle of Addiction:  

ŠŠƋŚǯƋƾƳḧƋǤḧƳƾǯḧƞǸǤǯḧļřƾǸǯḧǸǤƋƳŽḧưƾǝŦḧƾżḧļḧǤǸřǤǯļƳŚŦḧǯƾḧżŦŦƧḧŽƾƾŠḳḧƋǯẄǤḧ
about using the substance to feel normal. As the user increases the 
żǝŦǜǸŦƳŚȗḧ ƾǝḧ ŠƾǤļŽŦḧ ƾżḧ ǯƆŦƋǝḧ ǤǸřǤǯļƳŚŦḧ ǸǤŦḱḧ ǯƆŦḧ řǝļƋƳẄǤḧ řļǤŦƧƋƳŦḧ
functioning becomes dependent on it. This dependence deepens the 
cycle: more substance use leads to stronger withdrawal symptoms, 
which leads to more cravings, and the cycle repeats. 

Breaking free from this vicious cycle is incredibly difficult because the 
brain has now rewired itself to prioritize the avoidance of discomfort. 
Even when users want to quit, they face the brutal opponent process 
that makes quitting feel nearly impossible without intervention. 
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The visual of the opposing forces highlights this struggle: pleasure no 
longer holds the dominant position; instead, the discomfort and 
withdrawal symptoms hold sway, forcing the user into repeated 
substance use to stave off the emotional and physical pain. 

Understanding the Opponent Process for Better Treatment  

Understanding addiction through the lens of the Opponent Process 
Theory offers critical insights into why it is so hard to quit. Successful 
ǯǝŦļǯưŦƳǯǤḧưǸǤǯḧƳƾǯḧƾƳƧȗḧļŠŠǝŦǤǤḧǯƆŦḧǸǤŦǝẄǤḧŚǝļȐƋƳŽǤḧżƾǝḧǚƧŦļǤǸǝŦḧřǸǯḧ
also focus on reducing the intense discomfort that fuels the cycle of 
addiction. This is why many treatment approaches focus not only on 
detoxifying the body but also on restoring balance in the brain's reward 
systems. 

By recognizing that the experience of addiction is about escaping the 
"hell" of withdrawal rather than just pursuing the "heaven" of 
euphoria, we can tailor treatments to be more compassionate and 
effective. Medications, behavioral therapy, and support systems that 
ease the discomfort and help individuals find healthier ways to cope can 
provide an escape from the cycle of addiction. 
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The following two graphics summarize key points:  

 

 

Summary: The science of addiction reveals the powerful forces at play 
in the brain, yet this knowledge also provides hope. As we have seen, 
addiction is not just a moral failing or a weakness of willpower, but a 
deeply ingrained neurochemical process. The understanding of 


































































































































































































































































































































































































































































































































































