
Up To infotechnologies scrl

Via G. Battistella 4/2  ’   31053 Pieve di Soligo (TV) Italia

Tel./fax: +39-0438-842337 ’  E-mail:  info@uptoit.org ’  http://www.uptoit.org

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$ OO� ULJ K WV� UH VH UY H G � � ‹ � � � � � � � 8 S � 7 R � LQ I R WH F K Q R OR J LH V� VF UO

, WD OLD Q � ' D WD E D V H V � � � � � �

$ � % D V H OLQ H � 0 D UN H W� 5 H V H D UF K � 5 H S R UW

Numerical evaluation of the Italian database industry,

with international comparisons and a typical user’s profile

% D Q F K H � G D WL� LWD OLD Q H � � � � � �

D Q D OLV L� T X D Q WLWD WLY D � T X D OLWD WLY D � � G LI I H UH Q ] H � F R Q � LO� P H UF D WR � LQ WH UQ D ] LR Q D OH

� H � S UR I LOR � G H OO¶X WH Q WH � WLS R

15 July 2001



, WD OLD Q � ' D WD E D VH V� � � � � � � � $ � % D VH OLQ H � 0 D UN H W� 5 H VH D UF K � 5 H S R UW� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$ OO� ULJ K WV� UH VH UY H G � � ‹ � � � � � � � 8 S � 7 R � LQ I R WH F K Q R OR J LH V� VF UO

�

7 D E OH � R I � & R Q WH Q WV

( [ H F X WLY H � 6 X P P D U \ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

5 LD VVX Q WR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

, WD OLD Q � ' D WD E D VH V � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

' D WD E D VH V� G H I LQ H G � D Q G � F OD VVLI LH G � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

' D WD � F R OOH F WLR Q � D Q G � D Q D O\ VLV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7 K H � 6 WD WH � R I � WK H � , WD OLD Q � ' D WD E D VH � , Q G X VWU \ � � 0 D \ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$ Q D O\ VLV � D Q G � 3 U H Y LVLR Q V� I R U � WK H � ) X WX U H � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

, Q WH UQ D WLR Q D O� & R P S D ULVR Q � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

: K R ¶V � 8 VLQ J � , WD OLD Q � ' D WD E D VH V� D Q G � : K \ � � � : K D W� WK H � 1 X P E H UV� 7 H OO� 8 V � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

) X WX UH � ( [ S H F WD WLR Q V � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$ E R X W� 8 S � 7 R � LQ I R WH F K Q R OR J LH V � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



, WD OLD Q � ' D WD E D VH V� � � � � � � � $ � % D VH OLQ H � 0 D UN H W� 5 H VH D UF K � 5 H S R UW� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$ OO� ULJ K WV� UH VH UY H G � � ‹ � � � � � � � 8 S � 7 R � LQ I R WH F K Q R OR J LH V� VF UO

�

( [ H F X WLY H � 6 X P P D U\

, Q � R UG H U� WR � G H WH UP LQ H � WK H � Q D WX UH � D Q G � G \ Q D P LF V� R I � WK H � , WD OLD Q � G D WD E D VH � LQ G X VWU\ � � 8 S � 7 R

LQ I R WH F K Q R OR J LH V� X Q G H UWR R N � D � VWX G \ � WR � LG H Q WLI \ � D Q G � F K D UD F WH UL] H � G D WD E D V H V� F R Q WD LQ LQ J � LQ I R UP D WLR Q

S UH G R P LQ D Q WO\ � D E R X W� , WD O\ � � � , WD OLD Q � G D WD E D VH V� D UH � LP S R UWD Q W� N Q R Z OH G J H � WR R OV� I R U� E X VLQ H VV� R S H UD WR UV�

E X VLQ H VV� F R Q VX OWD Q WV� � D F F R X Q WD Q WV� � OD Z \ H UV� � VF LH Q WLVWV� D Q G � D Q \ R Q H � H OVH � Z K R � Q H H G V� F R P S UH K H Q VLY H

D Q G � UH OLD E OH � LQ I R UP D WLR Q � D E R X W� , WD O\ � � � 7 K LV � VWX G \ � J LY H V� LQ G X VWU\ � R S H UD WR UV� D Q G � G D WD E D VH � X VH UV� D Q

R Y H UY LH Z � R I � WK H � P D UN H W� R I I H U� � LWV� VWUH Q J WK V� D Q G � Z H D N Q H VVH V� � D Q G � VR P H � H [ S H F WH G � F K D Q J H V� D Q G � WUH Q G V�

8 S � X Q WLO� Q R Z � � OLWWOH � D WWH Q WLR Q � K D V� E H H Q � J LY H Q � WR � WK H � , WD OLD Q � G D WD E D VH � LQ G X VWU\ � E \ � WK H � S R S X OD U� R U

VS H F LD OLVWLF � S UH VV� � D Q G � WK H � S UH VH Q W� VWX G \ � LV � WK H � I LUVW� R I � LWV� N LQ G �

7 K H � P D UN H W� D Y D LOD E LOLW\ � R I � G D WD E D V H V� D E R X W� , WD O\ � K D V� E H H Q � P R Q LWR UH G � VLQ F H � � � � � � I R U� WK H � R Q OLQ H

³ * X LG H � WR � , WD OLD Q � ' D WD E D VH V ´ � � K WWS � � � Z Z Z � X S WR LW� R UJ � � � � 7 K H � S UH VH Q W� VWX G \ � � F X UUH Q W� D V� R I � 0 D \ � � � � � �

F LWH V� � � � � , WD OLD Q � G D WD E D VH V� � � 2 I � WK H VH � � � � � D UH � D Y D LOD E OH � ³ R Q OLQ H ´ � � Y LD � , Q WH UQ H W� � � � � � � D UH � G LVWULE X WH G

R Q � & ' � 5 2 0 � R U� R WK H U� UH P R Y D E OH � F R P S X WH U� P H G LD � � � � � D UH � D Y D LOD E OH � LQ � E R WK � I R UP D WV� D Q G � � � � D UH

VH D UF K D E OH � Z LWK � D VVLVWD Q F H � R I � WUD LQ H G � S H UVR Q Q H O� � � 7 K H � S UR G X F WV� F R Y H U� D � Z LG H � UD Q J H � R I � VX E MH F WV� � E X W

WK H � P R VW� S R S X OD U� WR S LF V� D UH � S X E OLF � UH F R UG V� D Q G � OH J LVOD WLR Q � � � $ E R X W� WZ R � WK LUG V� R I � WK H � S UR G X F WV� D UH

D Y D LOD E OH � X S R Q � VX E VF ULS WLR Q � � Z K LOH � WK H � UH P D LQ G H U� F D Q � E H � X VH G � D W� Q R � F R VW� � � 7 K H � Y D VW� P D MR ULW\ � R I

, WD OLD Q � G D WD E D V H V� LV � S UR G X F H G � E \ � , WD OLD Q � F R P S D Q LH V� � D Q G � LV � LQ � WK H � , WD OLD Q � OD Q J X D J H � � � + R Z H Y H U� � D � I H Z

S UR G X F WV� K D Y H � E H H Q � S UR G X F H G � E \ � F R P S D Q LH V� K H D G T X D UWH UH G � LQ � R WK H U� F R X Q WULH V� � � , Q � D G G LWLR Q � � VR P H

S UR G X F WV� D UH � D Y D LOD E OH � LQ � , WD OLD Q � D Q G � ( Q J OLVK � � R Q O\ � ( Q J OLVK � � R U� P X OWLS OH � OD Q J X D J H V� � � 6 X E VWD Q WLD OO\

P R UH � , WD OLD Q � G D WD E D VH V� � � � � R I � � � � � � K D Y H � E H H Q � S UR G X F H G � E \ � F R P P H UF LD O� H Q WH US ULVH V� � D OWK R X J K � D

VLJ Q LI LF D Q W� D P R X Q W� K D V� UH VX OWH G � I UR P � WK H � H I I R UWV� R I � WK H � S X E OLF � D G P LQ LVWUD WLR Q � � � � � G D WD E D VH V � �

X Q LY H UVLWLH V� � � � � S UR G X F WV� � R U� Q R Q � S UR I LW� H Q WLWLH V� � � � � S UR G X F WV � �

7 K H VH � D Q G � R WK H U� G D WD � D UH � LOOX VWUD WH G � WK UR X J K R X W� WK H � I R OOR Z LQ J � S D J H V� � � , Q � D G G LWLR Q � � WK H � P D UN H W� R I I H U� R I

, WD OLD Q � G D WD E D V H V� LV � F R P S D UH G � Z LWK � WK D W� D Y D LOD E OH � Z R UOG Z LG H � � D F F R UG LQ J � WR � 0 � ( � � : LOOLD P V¶ � D UWLF OH

³ 6 WD WH � R I � WK H � ' D WD E D VH � , Q G X VWU\ ´ � � � ) LQ D OO\ � � D � S UR I LOH � R I � WK H � W\ S LF D O� , WD OLD Q � G D WD E D V H � X VH U� LV � R I I H UH G �

7 K H � LQ I R UP D WLR Q � LQ � WK LV� VWX G \ � LV � R I I H UH G � LQ � WK H � E H OLH I � WK D W� LW� LV � LQ WH UH VWLQ J � WR � G D WD E D VH � S UR G X F H UV�

G LVWULE X WR UV� D Q G � X VH UV� � D Q G � LQ � WK H � K R S H � WK D W� D Z D UH Q H VV� R I � WK H � P D UN H W¶V� F K D UD F WH ULVWLF V� � VWUH Q J WK V� D Q G

Z H D N Q H VV H V� Z LOO� OH D G � WR � D Q � R Y H UD OO� LP S UR Y H P H Q W� R I � WK H � T X D OLW\ � D Q G � D Y D LOD E LOLW\ � R I � , WD OLD Q � G D WD E D VH V�

� � � � � ‹ � $ OO� ULJ K WV� UH V H UY H G �



, WD OLD Q � ' D WD E D VH V� � � � � � � � $ � % D VH OLQ H � 0 D UN H W� 5 H VH D UF K � 5 H S R UW� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$ OO� ULJ K WV� UH VH UY H G � � ‹ � � � � � � � 8 S � 7 R � LQ I R WH F K Q R OR J LH V� VF UO

�

5 LD V V X Q WR

/ D � 8 S � 7 R � LQ I R WH F K Q R OR J LH V� K D � LQ WUD S UH VR � X Q R � VWX G LR � S H U� LG H Q WLI LF D UH � H � F D UD WWH UL] ] D UH � J OL� D UF K LY L

G LJ LWD OL� F K H � F R Q WH Q J R Q R � LQ I R UP D ] LR Q L� VX OO¶ , WD OLD � � F R Q � OR � VF R S R � G L� F R Q R VF H UH � LO� P H UF D WR � LWD OLD Q R � G H OOH

E D Q F K H � G D WL� � OH � F D UD WWH ULVWLF K H � G H L� S UR G R WWL� H � OD � G LQ D P LF LWj � G H OO¶R I I H UWD � � 4 X H VWH � E D Q F K H � G D WL� LWD OLD Q H

UD S S UH V H Q WD Q R � X Q � LP S R UWD Q WH � I R Q WH � G L� LQ I R UP D ] LR Q H � D � G LVS R VL] LR Q H � G L� F K LX Q T X H � D E E LD � E LVR J Q R � G L

UD F F R J OLH UH � LQ � X Q � P R G R � H I I LF D F H � LQ I R UP D ] LR Q L� P LUD WH � � / R � VWX G LR � � X Q LF R � Q H O� VX R � J H Q H UH � D � WUD WWD UH

T X H VWR � Q X R Y R � P H UF D WR � � S UH VH Q WD � X Q � S D Q R UD P D � G H OO¶R I I H UWD � � Q H � G H VF ULY H � L� S X Q WL� G L� I R U] D � H � OH � F D UH Q ] H �

H G � R I I UH � D OF X Q H � S UH Y LVLR Q L� S H U� LO� I X WX UR �

' D O� � � � � � � LO� P H UF D WR � LWD OLD Q R � G H OOH � E D Q F K H � G D WL� q � VWD WR � UH J R OD UP H Q WH � P D � LQ I R UP D OP H Q WH � UH F H Q VLWR

G D OOD � 8 S � 7 R � LQ I R WH F K Q R OR J LH V� Q H OOD � ³ * X LG D � D OOH � % D Q F K H � ' D WL� , WD OLD Q H ´ � � S UH VH Q WH � LQ � UH WH � Q H O� VLWR

K WWS � � � Z Z Z � X S WR LW� R UJ � � � , O� S UH VH Q WH � VWX G LR � � D J J LR UQ D WR � D � P D J J LR � � � � � � � F LWD � � � � � E D Q F K H � G D WL� LWD OLD Q H �

G L� F X L� � � � � q � D F F H VVLE LOH � LQ � UH WH � � ³ R Q OLQ H ´ � � � � � � � q � G LVWULE X LWR � VX � & ' � 5 2 0 � R � D OWUR � VX S S R UWR

P D J Q H WLF R � � S R UWD WLOH � � � � � � q � G LVS R Q LE LOH � LQ � H Q WUD P E L� L� I R UP D WL� H G � LO� ULP D Q H Q WH � � � � q � D F F H VVLE LOH

LQ G LUH WWD P H Q WH � F R Q � O¶D VVLVWH Q ] D � G L� X Q � R S H UD WR UH � � � , � S UR G R WWL� WUD WWD Q R � X Q ¶D P S LD � J D P P D � G L� D UJ R P H Q WL

WUD � F X L� VS LF F D Q R � OH J LVOD ] LR Q H � H � G D WL� X I I LF LD OL� � � / H � E D Q F K H � G D WL� VR Q R � S H U� G X H � WH U] L� G LVS R Q LE LOL� Y LD

D E E R Q D P H Q WR � � P H Q WUH � X Q � WH U] R � q � D F F H VVLE LOH � J UD WX LWD P H Q WH � � / D � P D J J LR U� S D UWH � G H OOH � E D Q F K H � G D WL� VR Q R

³ P D G H � LQ � , WD O\ ´ � ± � S UR G R WWH � G D � D ] LH Q G H � LWD OLD Q H � LQ � OLQ J X D � LWD OLD Q D � � � $ OF X Q H � E D Q F K H � G D WL� LWD OLD Q H � VR Q R

R I I H UWH � G D � D ] LH Q G H � H VWH UH � � H G � D OF X Q H � ± � VLD � S UR G R WWH � LQ � , WD OLD � VLD � D OO¶H VWH UR � ± � VR Q R � VF ULWWH � LQ � OLQ J X D

VWUD Q LH UD � � LQ J OH VH � H G � D OWUH � OLQ J X H � � � ' L� WX WWL� L� S UR G R WWL� F D WD OR J D WL� Q H O� S UH V H Q WH � VWX G LR � � � � � � VR Q R � VWD WL

F UH D WL� G D � D ] LH Q G H � F R P P H UF LD OL� � � � � � G D OOD � S X E E OLF D � D P P LQ LVWUD ] LR Q H � � � � � G D OOH � X Q LY H UVLWj � H � � � � G D OOH

D VVR F LD ] LR Q L� VH Q ] D � I LQ H � G L� OX F UR �

4 X H VWL� H G � D OWUL� G D WL� Y H Q J R Q R � S UH VH Q WD WL� H G � LOOX VWUD WL� VX OOH � VH J X H Q WL� S D J LQ H � � / ¶ R I I H UWD � G L� E D Q F K H � G D WL� LQ

, WD OLD � Y LH Q H � F R Q I UR Q WD WD � F R Q � T X H OOD � LQ WH UQ D ] LR Q D OH � � 0 � ( � � : LOOLD P V� � ³ 6 WD WH � R I � WK H � ' D WD E D VH � , Q G X VWU\ ´ � �

, Q I LQ H � � LQ � E D VH � D OOH � R VVH UY D ] LR Q L� VX O� WLS R � G L� P H UF D WR � � Y LH Q H � S UR S R VWR � X Q � S UR I LOR � G H O� S UR E D E LOH � X WH Q WH �

� � � � � ‹ � � 7 X WWL� L� G LULWWL� ULVH UY D WL�



, WD OLD Q � ' D WD E D VH V� � � � � � � � $ � % D VH OLQ H � 0 D UN H W� 5 H VH D UF K � 5 H S R UW� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$ OO� ULJ K WV� UH VH UY H G � � ‹ � � � � � � � 8 S � 7 R � LQ I R WH F K Q R OR J LH V� VF UO

�

, WD OLD Q � ' D WD E D V H V

7 K H � P D UN H W� D Y D LOD E LOLW\ � R I � , WD OLD Q � G D WD E D VH V� K D V� E H H Q � P R Q LWR UH G � E \ � 8 S � 7 R � LQ I R WH F K Q R OR J LH V� VLQ F H

� � � � � LQ � D � UH J X OD U� \ H W� LQ I R UP D O� P D Q Q H U� � , Q � WK LV� S H ULR G � � VLJ Q LI LF D Q W� F K D Q J H V� K D Y H � E H H Q � R E VH UY H G � LQ � WK H

F K D UD F WH ULVWLF V� R I � WK H � P D UN H W� R I I H U� � � Q H Z � G D WD E D VH V� D S S H D UH G � � R WK H UV� G LVD S S H D UH G � � � S ULF H V� LQ F UH D VH G � R U

G H F UH D VH G � D Q G � VR P H � G D WD E D VH V� E H F D P H � I UH H � � S UR G X F WV� P LJ UD WH G � I UR P � WH OQ H W� WR � , Q WH UQ H W� R U� I UR P � & ' � WR

' 9 ' � � D Q G � VR P H � VX E VF ULS WLR Q � S R OLF LH V� UH OD [ H G � � � 2 Y H UD OO� � WK H � P D UN H W� K D V� S UR Y H G � LWVH OI � WR � E H � G \ Q D P LF �

H [ S H ULH Q F LQ J � P X WD WLR Q V� � WUD Q V I R UP D WLR Q V� � P LJ UD WLR Q V� � I X VLR Q V� D Q G � � D OP R VW� � UH Y R OX WLR Q V�

: LWK � WK H � P R VW� UH F H Q W� X S G D WH � � LQ � 0 D \ � � � � � � � R I � 8 S � 7 R � L� W� ¶V � � ³ * X LG H � WR � , WD OLD Q � ' D WD E D VH V´

� K WWS � � � Z Z Z � X S WR LW� R UJ � P R Q LWR U� K WP � � � LW� Z D V� G H F LG H G � WR � F K D UD F WH UL] H � D Q G � T X D Q WLI \ � WK LV� , WD OLD Q

LQ G X VWU\ � LQ � WH UP V� R I � WK H � Q X P E H U� R I � G D WD E D VH V� � V H F WR UV� R I � LQ WH UH VW� � P R G H V� R I � D F F H VV� � H WF � � � 7 K LV � G H F LVLR Q

Z D V� P R WLY D WH G � E \ � WK H � E H OLH I � WK D W� VX F K � LQ I R UP D WLR Q � LV � X VH I X O� D Q G � LQ WH UH VWLQ J � WR � S UR G X F H UV� � G LVWULE X WR UV

D Q G � X VH UV� R I � G D WD E D V H V� LQ � , WD O\ � � D Q G � LQ � R WK H U� ( X UR S H D Q � P D UN H WV�

7 K H � I R OOR Z LQ J � D Q D O\ VLV � G H VF ULE H V� WK H � , WD OLD Q � R I I H U� R I � G D WD E D VH V� � D Q G � UH I H UV� WR � WK H � VLWX D WLR Q � LQ � 0 D \

� � � � � � � 7 K LV � E D VH OLQ H � VWX G \ � Z LOO� E H � WK H � E D VLV� I R U� I X WX UH � D Q D O\ V H V� R I � WUH Q G V� LQ � WK LV� LQ G X VWU\ � � � % H I R UH

S UH VH Q WLQ J � WK H � UH VX OWV� R I � WK H � E D VH OLQ H � VWX G \ � � G H VF ULS WLR Q V� R I � WK H � F OD VVLI LF D WLR Q � VF K H P H � D Q G � G H I LQ LWLR Q V

R I � WK H � WH UP LQ R OR J \ � X WLOL] H G � D UH � S UR Y LG H G �

Databases defined and classified

' D WD E D VH V� P D \ � E H � G H I LQ H G � D V� H OH F WUR Q LF � D UF K LY H V� F R Q WD LQ LQ J � LQ I R UP D WLR Q � WK D W� F D Q � E H � VH D UF K H G � D Q G

UH WULH Y H G � X VLQ J � D S S UR S ULD WH � VR I WZ D UH � � � 7 K H � S X US R VH � R I � D � G D WD E D VH � LV � WR � VWR UH � D Q G � R UJ D Q L] H � J UH D W

D P R X Q WV� R I � LQ I R UP D WLR Q � � D Q G � WR � I D F LOLWD WH � WK H � UH WULH Y D O� R I � VX F K � LQ I R UP D WLR Q �

) R U� UH D VR Q V� R I � S UD F WLF D OLW\ � D Q G � P D UN H WLQ J � � WK H � F R Q WH Q W� R I � LQ G LY LG X D O� G D WD E D VH V� LV � W\ S LF D OO\ � UH VWULF WH G

WR � D � Q D UUR Z � VX E MH F W� P D WWH U� � � : R UOG Z LG H � � G D WD E D VH V� D UH � D Y D LOD E OH � I R U� D OP R VW� D OO� VX E MH F W� P D WWH UV� � � WK H \

F R OOH F W� OD Z V� � G H P R J UD S K LF � VWD WLVWLF V� � Q H Z VS D S H U� D UWLF OH V� � G R F X P H Q WD U\ � I LOP � F OLS V� � OLVWV� R I � WK H

F K H P LF D O� S UR S H UWLH V� R I � G UX J V � � LP D J H V� R I � WUD G H P D UN V� � H WF � � , WD OLD Q � G D WD E D VH V� D OVR � F R Q WD LQ � LQ I R UP D WLR Q

R Q � D Q \ � VX E MH F W� � E X W� WK H LU� J H R J UD S K LF D O� F R Y H UD J H � LV � OLP LWH G � WR � , WD O\ � � , WD OLD Q � G D WD E D VH V� F R OOH F W� , WD OLD Q

OD Z V� � G H P R J UD S K LF V� D E R X W� WK H � , WD OLD Q � S R S X OD WLR Q � � D UWLF OH V� R I � Q H Z VS D S H UV� S X E OLVK H G � LQ � , WD O\ � � Y LG H R

F OLS V� R U� I LOP V� S UR G X F H G � LQ � , WD O\ � R U� D E R X W� , WD O\ � � F K H P LF D O� S UR S H UWLH V� R I � G UX J V � D X WK R UL] H G � I R U� VD OH � LQ

, WD O\ � � H WF � � � , WD OLD Q � G D WD E D VH V� D UH � Q R W� R Q O\ � ³ P D G H � LQ � , WD O\ ´ � E X W� WK H \ � D UH � D OVR � S UR G X F H G � LQ � R WK H U

F R X Q WULH V� � D Q G � WK H LU� F R Q WH Q W� F D Q � E H � LQ � WK H � , WD OLD Q � OD Q J X D J H � R U� LQ � D Q \ � R WK H U� OD Q J X D J H � � � + R Z H Y H U� � WK H



, WD OLD Q � ' D WD E D VH V� � � � � � � � $ � % D VH OLQ H � 0 D UN H W� 5 H VH D UF K � 5 H S R UW� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$ OO� ULJ K WV� UH VH UY H G � � ‹ � � � � � � � 8 S � 7 R � LQ I R WH F K Q R OR J LH V� VF UO

�

F R Q WH Q W� R I � , WD OLD Q � G D WD E D VH V� LV � D OZ D \ V � I R F X V H G � R Q � , WD O\ � � 7 K H UH I R UH � � G D WD E D VH V� WK D W� F R Q WD LQ

LQ I R UP D WLR Q � D E R X W� , WD O\ � Z LWK LQ � D � ( X UR S H D Q � R U� LQ WH UQ D WLR Q D O� F R Q WH [ W� K D Y H � Q R W� E H H Q � F R Q VLG H UH G � , WD OLD Q

G D WD E D VH V� � H Y H Q � WK R X J K � WK H \ � P D \ � E H � X VH I X O� WR R OV� I R U� UH VH D UF K LQ J � D E R X W� , WD O\ � � � � 6 LP LOD UO\ � � G D WD E D VH V

K D Y LQ J � OR F D O� LQ WH UH VW� R Q O\ � � OLN H � D � X Q LY H UVLW\ ¶V � D UF K LY H � R I � UH VH D UF K � S UR MH F WV� R U� D � WR Z Q ¶V� K R WH O� OLVWLQ J �

K D Y H � D OVR � Q R W� E H H Q � F R Q VLG H UH G � , WD OLD Q � G D WD E D VH V� I R U� WK H � S UH VH Q W� S X US R VH V� � � ) LQ D OO\ � � G D WD E D VH V� R I

LQ WH UQ D WLR Q D O� F K D UD F WH U� WK D W� D UH � X WLOL] H G � LQ � , WD O\ � K D Y H � VLP LOD UO\ � Q R W� E H H Q � F R Q VLG H UH G � LQ � WK LV� UH S R UW�

$ V � WK H � S UH Y LR X V� S D UD J UD S K � LOOX VWUD WH V� � VX E MH F W� P D WWH U� UH S UH V H Q WV� D � I LUVW� P H WK R G � R I � F OD VVLI \ LQ J

G D WD E D VH V� � $ � V H F R Q G � P H WK R G � R I � G LVWLQ J X LVK LQ J � G D WD E D VH V� UH I H UV� WR � WK H � I R UP D W� � R U� W\ S H � R I � G LJ LWD O

P H G LD � � LQ � Z K LF K � WK H \ � D UH � VWR UH G � � � 5 H J D UG LQ J � P H G LD � W\ S H � � WZ R � P D LQ � F OD VVH V� R I � G D WD E D V H V� D UH

UH F R J Q L] H G �

�  2 Q OLQ H � G D WD E D VH V� D UH � VWR UH G � R Q � D � F R P S X WH U� D Q G � D UH � LQ WH UUR J D WH G � UH P R WH O\ � E \ � X VH UV� � � 7 R G D \ � � WK H

P D MR ULW\ � R I � R Q OLQ H � G D WD E D VH V� D UH � G LVWULE X WH G � R Q � WK H � : R UOG � : LG H � : H E � � � % X W� E H I R UH � WK H � Z LG H

D Y D LOD E LOLW\ � R I � , Q WH UQ H W� � R Q OLQ H � G D WD E D VH V� F R X OG � E H � D F F H VV H G � WK UR X J K � D � G LUH F W� P R G H P � F R Q Q H F WLR Q

E H WZ H H Q � WK H � X V H U¶V� F R P S X WH U� D Q G � WK H � UH P R WH � VH UY H U�

�  3 R UWD E OH � G D WD E D VH V� D UH � LQ WH UUR J D WH G � OR F D OO\ � E \ � X V H UV� R Q � WK H LU� S H UVR Q D O� F R P S X WH UV� � � + R Z H Y H U� � WR

E H � VR OG � R U� G LVWULE X WH G � � S R UWD E OH � G D WD E D VH V� D UH � WUD Q VS R UWH G � R Q � UH P R Y D E OH � F R P S X WH U� G LVN V� � VX F K � D V

& ' � 5 2 0 V � � ' 9 ' � 5 2 0 V � R U� I OR S S \ � G LVN V� � R U� WK H \ � D UH � G R Z Q OR D G H G � LQ � WK H LU� H Q WLUH W\ � D V � D � I LOH � I UR P

, Q WH UQ H W� WR � WK H � X VH UV¶ � Z R UN VWD WLR Q V�

( VVH Q WLD OO\ � � WK H � F R Q WH Q W� R I � D Q � R Q OLQ H � G D WD E D VH � LV � D F F H VVH G � R Q O\ � LQ � S D UW� E \ � WK H � X VH U� � Z K LOH � D � S R UWD E OH

G D WD E D VH � LV � H Q WLUH O\ � S UH VH Q W� R Q � WK H � X V H U¶V� F R P S X WH U� � Q R � P D WWH U� K R Z � LW� Z D V� WUD Q VI H UUH G � WK H UH � � � ) R U� WK H

S X US R VH � R I � WK LV� UH S R UW� � D � WK LUG � I R UP D W� R I � G D WD E D V H � K D V� E H H Q � UH F R J Q L] H G � � � WK H � ³ D VVLVWH G � VH D UF K ´

D UF K LY H � � � 7 K H VH � D UH � H OH F WUR Q LF � D UF K LY H V� WK D W� P D \ � Q R W� E H � VH D UF K H G � G LUH F WO\ � E \ � WK H � X V H U� � E X W� LQ VWH D G � D UH

VH D UF K H G � E \ � WUD LQ H G � S H UVR Q Q H O� X S R Q � D � X VH U¶V� UH T X H VW� � � $ OWK R X J K � WK H V H � G D WD E D VH V� D UH � Q R W� D F WX D OO\

D Y D LOD E OH � R Q � WK H � P D UN H W� � LW� Z D V� G H F LG H G � WR � LQ F OX G H � WK H P � LQ � WK H � S UH VH Q W� D Q D O\ VLV � I R U� WK H � LP S R UWD Q W

LQ I R UP D WLR Q � WK H \ � F R Q WD LQ �

$ � WK LUG � G LVWLQ J X LVK LQ J � F K D UD F WH ULVWLF � R I � G D WD E D VH V� UH I H UV� WR � WK H � Q D WX UH � R I � WK H � LQ I R UP D WLR Q � WK H \

F R Q WD LQ �

�  : R UG � R ULH Q WH G � � R U� WH [ W� E D VH G � � G D WD E D VH V� D UH � WK H � P R VW� F R P P R Q � W\ S H � � K D Y LQ J � E H H Q � WK H � I LUVW� W\ S H

R I � G D WD E D V H � WR � E H � G H Y H OR S H G � � � : R UG � R ULH Q WH G � G D WD E D V H V� F D Q � F R Q WD LQ � OLVWV� � H � J � � G LUH F WR ULH V�



, WD OLD Q � ' D WD E D VH V� � � � � � � � $ � % D VH OLQ H � 0 D UN H W� 5 H VH D UF K � 5 H S R UW� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$ OO� ULJ K WV� UH VH UY H G � � ‹ � � � � � � � 8 S � 7 R � LQ I R WH F K Q R OR J LH V� VF UO

�

\ H D UE R R N V� R U� F D WD OR J V� � � E LE OLR J UD S K LF � F LWD WLR Q V� WR � S ULQ WH G � Z R UN V� � R U� WK H � ³ I X OO� WH [ Ẃ � R I � D UWLF OH V�
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