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Introduzione al 
DOSSIER MONOGRAFICO 
 
La formazione dei docenti come percorso di ricerca. 
Approcci e modelli innovativi 
 
 
Filippo Gomez Paloma 

 
 
 
 
 

Il Piano Nazionale di Ripresa e Resilienza, PNRR (2021), nel riflettere sulle diverse missioni 
che si prefigge di compiere su temi inerenti alla pubblica amministrazione, la giustizia, la sem-
plificazione normativa e la concorrenza, fRcali]]a l¶aWWen]iRne VX Si� WemaWiche affeUenWi a dXe 
istituzioni pubbliche a me molto care, ScXRla ed UniYeUViWj. ³IVWUX]iRne e RiceUca´, infaWWi, q il 
titolo della quarta missione, la cui realizzazione ± così come cita il testo integrale (p. 176) ± 
basa la propria strategia su sette assi portanti, molti dei quali UienWUanR in Xn¶a]iRne Si� amSia 
denRminaWa ³PRWen]iamenWR dell¶RffeUWa dei VeUYi]i di iVWUX]iRne: dagli aVili nidR all¶UniYeUViWj´; 
tra questi, il secondo asse ci interessa particolarmente, ovvero quello relativo al ³MigliRUamenWR 
dei processi di reclutamento e di formazione degli insegnanWi´. 

Tale miglioramento, così come cita il testo, sarà realizzato attraverso: 
� riforma del sistema di reclutamento dei docenti; 
� scuola di Alta Formazione e formazione obbligatoria per dirigenti scolastici, docenti e 

personale tecnico-amministrativo; 
� didattica digitale integrata e formazione sulla transizione digitale del personale scolastico. 
Da queste sagge proposte, facili da comprendere e difficili da attuare, emerge in modo chiaro 

quanto il Governo sia intenzionato ad investire sulla formazione dei docenti e, ancor prima, sul 
sistema di reclutamento. L¶inWURdX]iRne a TXeVWR DRVVieU mRnRWemaWicR VX ³La fRUma]iRne dei 
dRcenWi cRme SeUcRUVR di UiceUca. ASSURcci e mRdelli innRYaWiYi´ Srende spunto dal suddetto 
indirizzo e orientamento politico: il motivo è legato alla necessaria attenzione che i colleghi della 
comunità pedagogica ed io, con questa collezione di articoli, abbiamo voluto attribuire a questo 
ambito di sviluppo per il quale, a parer nostro, è proprio e sempre nel capitale della ricerca che 
è necessario investire per la realizzazione delle suddette riforme. 

Trovo personalmente molto strano infatti, se non assurdo, che tanti autorevoli colleghi della 
Pedagogia Italiana, pur investendo ogni giorno tante energie intellettuali e tempo personale per 
la realizzazione di ricerche sul tema della formazione docenti e della didattica nelle scuole, 
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vengano raramente valorizzati per la contestualizzazione progettuale e professionale dei loro 
risultati. Pubblichiamo fiumi di articoli scientifici, nazionali e internazionali, monografie e contri-
buti in volume sulle più svariate tematiche pertinenti il mondo dell¶edXca]iRne, senza che il Mi-
niVWeUR dell¶IVWUX]iRne, a sua volta in affanno da anni e spesso in grande difficoltà per la continua 
riconfigurazione strutturale ed organizzativa determinata dai diversi assetti politici, ne faccia 
tesoro in modo funzionale.  

TUa l¶alWUR Ya UicRnRVciXWR che la scuola negli ultimi 20-30 anni ha manifestato una grande 
sofferenza determinata, non solo da repentine modifiche normative ed ordinamentali, ma anche 
dalla scarsa fruizione, a pieno titolo, delle innovazioni metodologiche e delle scoperte scientifi-
che della didattica, nonché dei modelli formativi degli attori tutti della scuola. In parallelo, la 
ricerca pedagogica e didattica è cresciuta qualitativamente e, con il riconoscimento della comu-
nità internazionale, ha affinato e definito molti approcci innovativi che oggi possiamo asserire, 
senza alcuna presunzione, essere i pilastri scientifici della futura formazione e della futura di-
dattica nella scuola. Forse, con saggezza ed umiltà, è il caso di ammettere che Ricerca Peda-
gogica (Università) e Scuola hanno viaggiato con ritmi, modalità e risultati diversi, senza che le 
istituzioni governative ed amministrative addette le potessero connettere, attribuendo loro ri-
spettivamente il ruolo di generatrice e sperimentatrice dei ³VaSeUi´. È opportuno implementare, 
in pratica, quella circolarità dialogica tra questi due mondi che consenta alle scuole di diventare 
comunità educanti attive e costruttrici di valide pratiche didattiche, nonché alla Pedagogia di 
ricevere feedback proficui atti alla rimodulazione futura della ricerca didattica, intesa come si-
stema scientifico-epistemologico del ciclo prassi-teoria-prassi.  

Con il presente Dossier non è nostra intenzione offrire una rappresentazione dell¶immenVR 
patrimonio e repertorio scientifico da cui oggi, prima il Ministero e poi le istituzioni scolastiche, 
potrebbero attingere. Si tratta invece di Xna VcelWa naWa dall¶inWen]iRne di presentare specifici 
approcci che, in questo momento storico, acquisiscono maggiore pregnanza e significatività, in 
quanto rispondono a bisogni che la stessa ricerca educativa ha verificato essersi manifestati in 
TXeVWi XlWimi anni all¶inWeUnR del ³paesaggio´ eterogeneo na]iRnale dell¶iVWUX]iRne e, TXindi, da 
attenzionare assolutamente con urgenza. 

I sei prodotti, frutto della ricerca rigorosa, culturalmente sentita nonché avanzata, di un 
gruppo di colleghi esperti di Didattica, Pedagogia Speciale e Ricerca Educativa, si articolano 
secondo una presentazione che non segue alcun ordine gerarchico; questo in quanto i sei ap-
procci scientifici afferiscono, giustamente, a costrutti scientifici diversi, facendo emergere orien-
tamenti applicativi differenti. Questa differenziazione, però, non si traduce in una logica di 
scelWa/eVclXViRne e/R SUedRminan]a dell¶XnR UiVSeWWR all¶alWUR. Dalla leWWXUa dei Vei aUWicRli, infaWWi, 
è possibile estrapolare sei assi portanti che, pur rispettando le peculiarità distintive della matrice 
scientifica, risultano ricorrenti e, pertanto, consentono al lettore di evincere, e tenere bene in 
mente, quali siano i futuri elementi caratteristici e fondanti di una condotta di ricerca-formazione 
del futuro insegnante professionista. Esattamente: 

� condivisione  
� riflessione in azione 
� sapere pratico 
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� apprendimento trasformativo 
� agentività 
� embodiment 
Ciascuno elemento è oggetto di approfondimento e discussione nei rispettivi contributi che 

riconoscono in ognuno di essi il framework costitutivo della formazione docenti; tuttavia, a ben 
vedere, i VingRli elemenWi VRnR WUaVYeUValmenWe laWenWi e diffeUenWemenWe inTXadUaWi anche all¶in-
terno delle altre trattazioni. In tal senso, è opportuno introdurre questo Dossier con un primo 
assaggio argomentativo facendo un breve richiamo ad ogni singola ricerca. 

Partendo dal lavoro del team guidato dalla collega Giaconi1, la condivisione risulta essere 
the key-point. L¶aSSURcciR naUUaWiYR, caUaWWeUi]]aWR dai racconti di storie di vita di persone con 
disabilità e dalle scritture autobiografiche, agevola, nel profondo del dialogo condiviso, la co-
struzione di un Self Profile del docente inclusivo e consapevole, sia curriculare che di sostegno. 
Così come la riflessione in azione, VRVWenXWa e YalidaWa dall¶aSSURcciR VemSleVVR della didaWWica 
promosso dal gruppo di lavoro coordinato dal collega Sibilio2, consente di fronteggiare la com-
SleVViWj e SURceVVaUe cRnVaSeYRlmenWe l¶inWeUcRnneVViRne WUa cRmSeWen]e diVciSlinaUi e cRm-
petenze metodologico-didattiche. Un¶inWeUcRnneVViRne che si esplica in un processo interattivo 
e situato, dove il sapere pratico e le cosiddette variabili tacite del docente giocano un ruolo 
molto più significativo di quanto si possa immaginare; il tutto emerge grazie ad un approccio 
idiografico e personalista della UiceUca VXll¶imSliciWR cRndRWWa dall¶eTXiSe della cRllega PeUla3. Si 
apre a questo punto una vera e propria trasformazione di cui oggi i docenti hanno bisogno, 
orientando la metodologia formativa verso una vision practice-based (dispositivo metafore e 
protocollo action learning conversation), cRVu cRme ci VXggeUiVce la VcXRla dell¶apprendimento 
trasformativo della collega Fabbri4. Alla lXce dell¶aWWXale e imSUeVcindibile eYRlX]iRne dell¶imSle-
mentazione tecnologica avutasi in ambito scolastico, non può mancare il riconoscimento forma-
tivo del digital storytelling, espresso grazie al contributo del team del collega Colazzo5. La sua 
funzione interpretativa, e non solo istruttiva, agevola il processo di sviluppo identitario che indi-
Ui]]a il dRcenWe YeUVR il cRVWUXWWR dell¶agentività. Last but not least, la collezione si chiude con 
l¶aSSURcciR EmbRdied CRgniWiRn baVed (ECb), SaWURcinato dal gruppo di ricerca da me coordi-
nato6. L¶ECb, fUXWWR di Xn UecenWe ± seppur solido ± dialogo tra le Neuroscienze e la Didattica, 
fruisce nellR VSecificR del SaUadigma dell¶Embodiment, dRYe l¶eVSeUien]a fRUmaWiYa Vi nXWUe del 
dispositivo attivo della corporeità in un contesto emotivamente impregnato e fortemente perce-
pito e agito. 

 
1 C. Giaconi, S.A. Capellini, Conoscere per includere. Riflessioni e linee operative, Milano, Franco Angeli, 2015. 
2 M. Sibilio, Simplex didactics: a non-linear trajectory for research in education, in ³ReYXe de V\nWhqVe´, tome 

136, 6e série, 3-4, 2015, pp. 477-493. 
3 L. Perla, Didattica dell'implicito. Ciò che l'insegnante non sa, Brescia, La Scuola, 2010. 
4 L. Fabbri, A. Romano, MeWRdi SeU O¶aSSUeQdiPeQWR WUaVfRUPaWiYR. CaVi, PRdeOOi, WeRUie, Roma, Carocci Editore, 

2017. 
5 S. Colazzo, A. Manfreda, La cRPXQiWj cRPe UiVRUVa. ESiVWePRORgia, PeWRdRORgia e feQRPeQRORgia deOO¶iQWeU-

vento di comunità, Roma, Armando Editore, 2019. 
6 F. Gomez Paloma, P. Damiani, Manuale delle Scuole ECS. The Neuroeducational Approach. La sfida del 

caPbiaPeQWR edXcaWiYR SeU iO beQeVVeUe e O¶aSSUeQdiPeQWR, Brescia, Morcelliana Editore, 2021. 
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Sei lavori, quindi, i cui assi caratteristici godono di una propria autonomia fortemente identi-
taria; sei contributi che, pur tuttavia, si guardano bene dal rischiare di confinarsi in limiti esclusivi 
ed improduttivi e che, bensì, mirano a dialogare e confrontarsi in una significativa ricerca scien-
tifica per un¶efficace formazione del docente professionista riflessivo.  

Con questo Dossier, io come curatore e gli autori che hanno contribuito ± a cui va il mio più 
sentito ringraziamento per il prezioso apporto scientifico ± aspiriamo a concorrere fattivamente 
all¶aUUicchimenWR fRUmaWiYR dei fXWXUi inVegnanWi. SiamR fidXciRVi che TXeVWi aSSURcci, cRVu cRme 
WanWi alWUi da SRWeU UeSeUiUe all¶inWeUnR della UicchiVVima bibliRWeca VcienWifica della cRmXniWj Se-
dagogica italiana, possano costituire un primo spettro di opportunità dal quale le scuole, nella 
piena autonomia, potranno attingere, orientando così la mission e la vision dell¶iVWiWXWR secondo 
un indirizzo didattico condiviso e validato scientificamente. 

Perché ciò avvenga chiediamo, con il giusto equilibrio tra una consapevole umiltà e una 
degna e meritata attenzione, di aprire un dialogo con le istituzioni governative affinché le stesse 
si configurino operativamente come interfaccia tra Ricerca accademica e Formazione dei do-
centi per un nuovo ecosistema della conoscenza. Ne beneficerebbero non solo i docenti e i 
dirigenti, ma principalmente le allieve e gli allievi ± nonché le loro famiglie ± nel perseguire, con 
la giusta autodeterminazione ed il meritato protagonismo, il loro benessere culturale, emotivo e 
sociale: motivazione fin troppo nobile ed eticamente condivisibile per non essere debitamente 
considerata dal Governo nel futuro rilancio di investimenti produttivi e riforme innovative per la 
realizzazione di nuovi sistemi formativi integrati. 
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GRORJLH�GHOOD�ULFHUFD�FROODERUDWLYD�H�JOL�DSSURFFL�SUDFWLFH�EDVHG�DOOR�VWXGLR�GHL�SURFHVVL�GL�DSSUHQGLPHQWR�H�FDP�
ELDPHQWR�QHOOH�RUJDQL]]D]LRQL��QHOOH�FRPXQLWj�H�QHJOL�DGXOWL��8Q¶DOWUD�DUHD�GL�ULFHUFD�LQFOXGH�OH�SUDWLFKH�GLGDWWLFKH�
H�L�PHWRGL�SHU�IDFLOLWDUH�WUDLHWWRULH�GL�DSSUHQGLPHQWR�WUDVIRUPDWLYR�LQ�GLYHUVL�DPELWL��TXDOL�OD�IRUPD]LRQH�H�OR�VYLOXSSR�
SURIHVVLRQDOH��O¶HGXFD]LRQH�GL�JHQHUH�H�L�FRQWHVWL�PXOWLHWQLFL��7UD�OH�VXH�SXEEOLFD]LRQL��7RZDUG�D�PRGHO�WR�OHYHUDJH�
LQIRUPDO�DQG�LQFLGHQWDO�OHDUQLQJ�LQ�IDPLO\�FRQWH[WV��LQ�FROO��FRQ�9�-��0DUVLFN��.��:DWNLQV��$��5RPDQR��LQ�³/D�)DPL�
JOLD´�������������/
DSSUHQGLPHQWR�DGXOWR��PHWRGRORJLH�GLGDWWLFKH�HG�HVSHULHQ]H� WUDVIRUPDWLYH� �0LODQR��8QLFRSOL��
�������
�
$OHVVDQGUD�5RPDQR�q�5LFHUFDWULFH�6HQLRU�GL�'LGDWWLFD�H�3HGDJRJLD�6SHFLDOH�SUHVVR�LO�'LSDUWLPHQWR�GL�6FLHQ]H�
GHOOD�)RUPD]LRQH��8PDQH�H�GHOOD�&RPXQLFD]LRQH�,QWHUFXOWXUDOH�GHOO
8QLYHUVLWj�GL�6LHQD��,�VXRL�LQWHUHVVL�GL�ULFHUFD�
ULJXDUGDQR�OH�SUDWLFKH�GL�GLYHUVLW\�PDQDJHPHQW��OH�PHWRGRORJLH�GHOOD�ULFHUFD�FROODERUDWLYD�H�WUDVIRUPDWLYD��H�L�GL�
VSRVLWLYL�ULIOHVVLYL�SHU�OR�VYLOXSSR�GHOOH�FRPXQLWj�SURIHVVLRQDOL�QHL�FRQWHVWL�HGXFDWLYL�H�RUJDQL]]DWLYL��7UD�OH�VXH�SXE�
EOLFD]LRQL��'LYHUVLW\�	�'LVDELOLW\�0DQDJHPHQW��(VSHULHQ]H�GL�LQFOXVLRQH�VRFLDOH��0LODQR��0RQGDGRUL���������4XDQGR�
O¶DSSUHQGLPHQWR�WUDVIRUPD��3HUFRUVL�WHRULFL�H�VWUDWHJLH�GLGDWWLFKH�SHU�O¶HGXFD]LRQH�QHL�FRQWHVWL�VRFLDOL��0LODQR��)UDQ�
FR$QJHOL���������
�
�
3XU�HVVHQGR�LO�FRQWULEXWR�IUXWWR�GL�XQ�ODYRUR�FRQGLYLVR��/RUHWWD�)DEEUL�q�DXWULFH�GHO�SDUDJUDIR����)UDQFHVFD�
%UDFFL�q�DXWULFH�GHL�SDUDJUDIL����������$OHVVDQGUD�5RPDQR�q�DXWULFH�GHL�SDUDJUDIL�����������
�
�
�
���,QWURGX]LRQH��

�
,�FDPELDPHQWL�RUPDL�QRWL�FKH�QHOO¶XOWLPR�YHQWHQQLR�KDQQR�FRQWUDGGLVWLQWR�OH�LGHH�VXOOD�QDWXUD�

GHOO¶DSSUHQGLPHQWR�KDQQR�FRQVHQWLWR�GL�VRWWROLQHDUQH�OH�FDUDWWHULVWLFKH�GL�SURFHVVR�FRVWUXWWLYR��
VRFLDOH�H�FRQWHVWXDOL]]DWR��$FFDQWR�DOOH�GHILQL]LRQL�SL��WUDGL]LRQDOL�±�FKH�LPSOLFDQR�O¶DSSOLFD]LRQH�
GL�FDSDFLWj�FRJQLWLYH�DG�DPELWL�VFRQRVFLXWL�SHU�DFTXLVLUH�QXRYH�FRQRVFHQ]H�±�QH�VRQR�VWDWH�
HODERUDWH�DOWUH�FKH�LQFOXGRQR�GLPHQVLRQL�UHOD]LRQDOL��HPRWLYH�H�VRFLDOL���/¶DSSUHQGHUH�q�DQGDWR�
FRQILJXUDQGRVL�FRPH�OR�VYLOXSSR�GL�FRPSHWHQ]H�FRQQHVVH�DOOD�FDSDFLWj�GL�JHVWLUH�OH�VILGH�HPHU�
JHQWL�GDOOD�SUDWLFD����

0XWDPHQWL�DQDORJKL�KDQQR�ULJXDUGDWR�L�SURFHVVL�GL�DSSUHQGLPHQWR�H�VYLOXSSR�SURIHVVLRQDOH�
GHOO¶LQVHJQDQWH��SHUPHWWHQGR��DOPHQR�LQ�SDUWH��GL�SUHQGHUH�OH�GLVWDQ]H�GD�XQD�ORJLFD�IRUPDWLYD�
LPSHUQLDWD�VXOO¶LOOXVRULD� WUDVPLVVLRQH�H�FDXVD]LRQH� WUD�VDSHUL� WHRULFR�GLVFLSOLQDUL�H�SUDWLFL���/D�
ULOHYDQ]D�GHL�VDSHUL�SUDWLFL�±�FRVWUXLWL�H�GLVWULEXLWL�ORFDOPHQWH�DWWUDYHUVR�SURFHVVL�ULFRUVLYL�GL�WUDQ�
VD]LRQH�VRFLDOH�� FKH�VL� WUDWWD�GL� LQWHUFHWWDUH�H�VRWWRSRUUH�D�HODERUD]LRQH�FULWLFD�H� ULIOHVVLYD�±�
FRVWLWXLVFH�LO�SXQWR�GL�IRU]D�GL�WUDLHWWRULH�IRUPDWLYH�HIILFDFL��VHQVDWH�H�SHUWLQHQWL���

�
��&IU��.�� ,OOHULV� �(G����&RQWHPSRUDU\� WKHRULHV�RI� OHDUQLQJ�� OHDUQLQJ� WKHRULVWV���� LQ� WKHLU�RZQ�ZRUGV��1HZ�<RUN��

5RXWOHGJH��������
��&IU��(��:HQJHU��&RPXQLWj�GL�3UDWLFD��0LODQR��5DIIDHOOR�&RUWLQD�(GLWRUH��������(��6FXOO\�5XVV��$��1LFRODLGHV��

9��0DUVLFN��.��:DWNLQV��(GV����8SGDWH�RQ�,QIRUPDO�DQG�,QFLGHQWDO�/HDUQLQJ�7KHRU\��LQ�³1HZ�'LUHFWLRQV�IRU�$GXOW�DQG�
&RQWLQXLQJ�(GXFDWLRQ´�������0DOGHQ��:LOH\��������

��9��$ODVWUD��&��.DQHNOLQ��*��6FDUDWWL��/D�IRUPD]LRQH�VLWXDWD��0LODQR��)UDQFR$QJHOL��������
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1HO�GLEDWWLWR�QD]LRQDOH�H�LQWHUQD]LRQDOH�KDQQR�JXDGDJQDWR�XQD�JUDQGH�FHQWUDOLWj�DSSURFFL�
FRVWUX]LRQLVWL��VLWXDWL�H�WUDVIRUPDWLYL�DOOR�VYLOXSSR�SURIHVVLRQDOH�GHOO¶LQVHJQDQWH��LQWHUHVVDWL�DOOH�
IRUPH�GHOO¶DFFDGHUH�LQ�VLWXD]LRQH��DL�VDSHUL�FKH�OH�RUJDQL]]D]LRQL�VFRODVWLFKH�JHQHUDQR�H�DOOH�
HVLJHQ]H�GL�VYLOXSSR�GHOOH�FRPXQLWj�HGXFDWLYH�FRLQYROWH���&Lz�ULPDQGD�DOOD�QHFHVVLWj�GL�ULYHGHUH�
H�ULODQFLDUH�OH�FRQGL]LRQL�H�OH�PRGDOLWj�DWWUDYHUVR�OH�TXDOL��QHL�VHWWLQJ�IRUPDWLYL��VRQR�ULFRQRVFLXWL��
LPSLHJDWL�H�DUWLFRODWL�VDSHUL�IRUPDOL�H�SUDWLFL��FRQRVFHQ]H�HVSOLFLWH�H�WDFLWH��GLPHQVLRQL�PDWHULDOL�
H�LPPDWHULDOL��GLVSRVLWLYL�WHFQLFL�H�SURGX]LRQL�GLVFRUVLYR�FRQYHUVD]LRQDOL�FKH�GDQQR�VHQVR�H�VL�
JQLILFDWR�VRFLDOH�DOO¶DSSUHQGHUH�GHL�VRJJHWWL��'L�TXL��O¶DSHUWXUD�D�LQHGLWH�SRVVLELOLWj�GL�UHFXSHUDUH�
DXWHQWLFKH�FRQGL]LRQL�GL�VRJJHWWLYLWj�H�UDSSRUWR�HPDQFLSDWLYR�FRQ�OH�SURSULH�WUDLHWWRULH�ODYRUDWLYH��
SURIHVVLRQDOL��RUJDQL]]DWLYH�H�GL�YLWD��

'DWR� TXHVWR� TXDGUR�� O¶DUWLFROR� HVSORUD� OH� LPSOLFD]LRQL� HSLVWHPRORJLFKH� H� PHWRGRORJLFKH�
GHOO
DSSURFFLR�WUDVIRUPDWLYR�DOOR�VYLOXSSR�SURIHVVLRQDOH�GHOO¶LQVHJQDQWH��SURSRQHQGR�XQD�FRQWD�
PLQD]LRQH�FRQ�OD�ULFHUFD�FROODERUDWLYD�H�FRQ�JOL�VWXGL�SUDFWLFH�EDVHG��4XHVWR�FRPSRUWD�DVVX�
PHUH�OD�FROODERUD]LRQH�WUD�ULFHUFDWULFL�H�SUDFWLWLRQHU�FRPH�FRQGL]LRQH�HSLVWHPRORJLFD�HVVHQ]LDOH�
SHU�IDFLOLWDUH�±�DWWUDYHUVR�SURFHVVL�GL�LQTXLU\�FROOHWWLYL��HPHUJHQWL�H�VLVWHPDWLFL�±�PRGDOLWj�GL�SUR�
GX]LRQH�GHOOD�FRQRVFHQ]D�FKH�PHWWDQR� LQ�GLDORJR�VDSHUL� WHRULFL�FRQVROLGDWL�H� L�VLJQLILFDWL�FKH�
JOL�OH� LQVHJQDQWL�DWWULEXLVFRQR�DO�SURSULR�UXROR�H�LGHQWLWj�SURIHVVLRQDOL��DO� ORUR�DJLUH�GLGDWWLFR�H�
DOOH�UHDOWj�VFRODVWLFKH�GL�DSSDUWHQHQ]D��FRVu�GD�HVHUFLWDUH�XQD�ORUR�DQDOLVL�H�YDOLGD]LRQH�FULWLFD���
/D�SRVWD�LQ�JLRFR�FRQVLVWH�QHOOD�SRVVLELOLWj�GL�JHQHUDUH�VLD�ULOHYDQ]D�SUDWLFD�±�SURGXFHQGR�FR�
QRVFHQ]H�YLFLQH�DL�SUREOHPL�H�LQ�JUDGR�GL�RULHQWDUH�VLWXD]LRQL�UHDOL�±�VLD�UHSHUWRUL�GL�FRQRVFHQ]D�
WUDVIHULELOH�LQ�GLYHUVL�FRQWHVWL���/¶D]LRQH�IRUPDWLYD�QRQ�SXz��LQ�WDOH�SURVSHWWLYD��FKH�VLWXDUVL��JXD�
GDJQDQGR�SURVVLPLWj�ORFDOH�H�FRQILJXUDQGR�QXRYH�SDUROH�FKLDYH��DWWLQHQWL�DO�VLJQLILFDWR�FKH�JOL�OH�
LQVHJQDQWL�DWWULEXLVFRQR�DJOL�RJJHWWL�GL�ODYRUR��DOO¶HVSHULHQ]D�SURIHVVLRQDOH�FKH�YLYRQR��DOOH�SUD�
WLFKH�HGXFDWLYH�H�GLGDWWLFKH�GL�SURGX]LRQH�H�ULSURGX]LRQH�GHL�VLVWHPL�GL�DWWLYLWj�LQ�FXL�VRQR�FRLQ�
YROWL��DL�SURFHVVL�GL� ULIOHVVLYLWj�FKH�VRQR��R�PHQR��DOLPHQWDWL�H�VRVWHQXWL�GD�XQ�SXQWR�GL�YLVWD�
RUJDQL]]DWLYR�H�LVWLWX]LRQDOH��

,�SURVVLPL�SDUDJUDIL�GHVFULYRQR��
$�� FRPH�LO�FRQFHWWR�GL�DSSUHQGLPHQWR�WUDVIRUPDWLYR�VLD�VWDWR�WUDGRWWR�QHOOD�FRPXQLWj�GL�UL�

FHUFD�GL�FXL�OH�DXWULFL�IDQQR�SDUWH��IRUPXODQGRQH�XQD�YLVLRQH�SUDFWLFH�EDVHG�H�FROODERUDWLYD���
%�� XQ�SHUFRUVR�PHWRGRORJLFR�±�EDVDWR�VX�XQD�YLVLRQH�SUDFWLFH�EDVHG�H�FROODERUDWLYD�GHOO
DS�

SUHQGLPHQWR�WUDVIRUPDWLYR�±�SHU�SURPXRYHUH�GLIIHUHQWL�WLSRORJLH�GL�SUDWLFKH�ULIOHVVLYH�H�VRVWHQHUH�
SURFHVVL�FRQYHUVD]LRQDOL�FKH�SHUPHWWDQR�GL�DUWLFRODUH�H�YDOLGDUH�OH�UDSSUHVHQWD]LRQL�GHOOD�SUR�
IHVVLRQH�GRFHQWH��L�PRGHOOL�LQWHULRUL]]DWL�GL�VFXROD�H�OH�SUDWLFKH�GLGDWWLFKH�FRVu�GD�DFFRPSDJQDUH�
OR�VYLOXSSR�SURIHVVLRQDOH�GL�LQVHJQDQWL���

�
��&IU��3�&��5LYROWHOOD��8Q
LGHD�GL�VFXROD��%UHVFLD��6FKROp�0RUFHOOLDQD��������3��$LHOOR��(�0��3DFH��0��6LELOLR��$�

VLPSOH[�DSSURDFK�LQ�,WDOLDQ�WHDFKHU�HGXFDWLRQ�SURJUDPPHV�WR�SURPRWH�LQFOXVLYH�SUDFWLFHV��LQ�³,QWHUQDWLRQDO�-RXUQDO�
RI�,QFOXVLYH�(GXFDWLRQ´������������SS��������

��&IU��'��&RJKODQ��6��&LUHOOD��$��%��6KDQL��$FWLRQ�UHVHDUFK�DQG�FROODERUDWLYH�PDQDJHPHQW�UHVHDUFK��PRUH�WKDQ�
PHHWV�WKH�H\H"��LQ�³,QWHUQDWLRQDO�-RXUQDO�RI�$FWLRQ�5HVHDUFK´��������������SS���������

��&IU��&��.DQHNOLQ��&��3LFFDUGR��*��6FDUDWWL��/D�ULFHUFD�D]LRQH��&DPELDUH�SHU�FRQRVFHUH�QHL�FRQWHVWL�RUJDQL]]D�
WLYL��0LODQR��5DIIDHOOR�&RUWLQD�(GLWRUH��������



$SSUHQGLPHQWR�WUDVIRUPDWLYR��ULFHUFD�FROODERUDWLYD�H�DSSURFFLR�SUDFWLFH�EDVHG���
8QD�SURSRVWD�SHU�OR�VYLOXSSR�SURIHVVLRQDOH�GHOO¶LQVHJQDQWH�
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&�� GXH�HVHPSL�XWLOL�D�FRPSUHQGHUH�OH�ULFDGXWH�PHWRGRORJLFKH�H�RSHUDWLYH�GL�WDOH�DSSURFFLR��
FRQ�SDUWLFRODUH�ULIHULPHQWR�DOOD�WHFQLFD�GL�DQDOLVL�GHOOH�PHWDIRUH��DO�SURWRFROOR�GHOO¶DFWLRQ�OHDUQLQJ�
FRQYHUVDWLRQ��

'�� OD�YDOXWD]LRQH�GHJOL�RXWFRPH�WUDVIRUPDWLYL��
�
�

���7UDQVIRUPDWLYH�HGXFDWLRQ�UHVHDUFK�H�VYLOXSSR�SURIHVVLRQDOH��
�

$IIURQWDUH� LO� WHPD�GHOOR�VYLOXSSR�SURIHVVLRQDOH�GHJOL�GHOOH� LQVHJQDQWL� VLJQLILFD�FKLDPDUH� LQ�
FDXVD�TXHO�FDPSR�GL�LQWHUHVVH�WUDQVGLVFLSOLQDUH�FKH�WHPDWL]]D�QXRYH�IRUPH�GL�FRVWUX]LRQH�GL�
FRQRVFHQ]H�VSHQGLELOL�SHU�O¶DSSUHQGLPHQWR�GHOOH�FRPXQLWj�H�GHOOH�RUJDQL]]D]LRQL��1HO�OLEUR�&RO�
ODERUDWLYH�PDQDJHPHQW� UHVHDUFK�� LO� WLWROR� GHOOD� SUHID]LRQH�5LODQFLDUH� OD� SURGX]LRQH� GL� FRQR�
VFHQ]D�VLJQLILFDWLYD��YHUVR�L�SDUDPHWUL�GL�ULFHUFD�QHOOD�H�FRQ�OH�RUJDQL]]D]LRQL�UDFFKLXGH�OD�WHVL�
FKH�XQD�FRPXQLWj�GL�VFLHQ]LDWL�FRQGLYLGH���&ROODERUD]LRQH�VWD�SHU�GLVSRQLELOLWj�D�LQWHUDJLUH�FRQ�
XQD�SOXUDOLWj�GL�DWWRUL�SRUWDWRUL�GL�GLYHUVL�LQWHUHVVL��OHWWXUH�H�SRVL]LRQL�GLYHUVH��VWD�SHU�O¶RS]LRQH�
YHUVR�OD�UHDOL]]D]LRQH�GL�SURFHVVL�GL�FRVWUX]LRQH�GL�FRQRVFHQ]D�LQ�WHUPLQL�GL�IDWWLELOLWj��DSSOLFDEL�
OLWj�DOOD�YLWD�UHDOH�H�ULOHYDQ]D�GHOOD�ULFHUFD���

,O�YROXPH�VL�SURSRQH�GL�ULVSRQGHUH�D�XQD�VHULH�GL�GRPDQGH�FKH�LQYHVWRQR�WUDVYHUVDOPHQWH�
WXWWH�OH�GLVFLSOLQH�OD�FXL�ULFHUFD�YXROH�GDUH�XQ�FRQWULEXWR�DOOR�VYLOXSSR�SURIHVVLRQDOH�H�RUJDQL]]D�
WLYR��6L�FKLHGH�SHUFKp�OH�FRQRVFHQ]H�SURGRWWH�GDL�ULFHUFDWRUL�QRQ�VRQR�XWLOL�D�FKL�ODYRUD�VXO�FDPSR�
H�D�TXDOL�FRQGL]LRQL�SRWUHEEHUR�HVVHUOR��(YLGHQ]LD�SRVVLELOL�FDPSL�GLVFRUVLYL��SHU�HVHPSLR��TXHOOR�
QHRLVWLWX]LRQDOH�FKH�SUHILJXUD�±�PHWWHQGR�LQ�UHOD]LRQH�DWWRUL��SURGRWWL��LQWHUHVVL��RUJDQL]]D]LRQL�
VHFRQGR�DPELWL�GL�UHFLSURFR�LQIOXHQ]DPHQWR�±�XQ�QXRYR�FDPSR�GL�VLJQLILFDWL�H�LQWHUD]LRQL��,O�SUR�
FHVVR�GL�ULVLJQLILFD]LRQH�FKH�YXROH�FRQVHJQDUH�D�WXWWL�L�VRJJHWWL�FRLQYROWL�±�XQLYHUVLWj��LPSUHVD�H�
PDQDJHPHQW�±�LO�ULFRQRVFLPHQWR�GHOOD�GLVWDQ]D�WUD�VDSHUL�H�SURFHVVL�RUJDQL]]DWLYL�UHDOL���

4XDQGR�VL�SDUOD�GL�ULFHUFD�HGXFDWLYD��LQVHJQDPHQWR�H�PDQDJHPHQW�VFRODVWLFR�L�SUREOHPL�QRQ�
VRQR�DIIDWWR�GLYHUVL��4XDO�q�LO�OLYHOOR�GL�DSSOLFDELOLWj�GHOOH�FRQRVFHQ]H�SURGRWWH�GDOOD�ULFHUFD�HGX�
FDWLYD�H�OD�ORUR�VLJQLILFDWLYLWj�LQ�WHUPLQL�GL�VYLOXSSR�SURIHVVLRQDOH"�

/D�ULVSRVWD�q�FRPSOHVVD��3HU�HVHPSLR��VL�q�DIIHUPDWD�GDJOL�DQQL�2WWDQWD�OD�FRQYLQ]LRQH�GHOOD�
QHFHVVLWj�GL�FROODERUD]LRQH�WUD�ULFHUFDWRUL�H�SUDFWLWLRQHUV��,O�FRVWUXWWR�GL�SDUWHFLSD]LRQH�q�GLYHQ�
WDWR�SDUWH�GL�XQ¶HSLVWHPRORJLD�SURIHVVLRQDOH�FKH�ULFRQRVFH�H�YDORUL]]D�L�SURFHVVL�GL�FRVWUX]LRQH�
GL�FRQRVFHQ]D�LQ�DWWR�QHL�FRQWHVWL�SURIHVVLRQDOL��$OOR�VWHVVR�WHPSR��OH�HSLVWHPRORJLH�SURIHVVLR�
QDOL� LQWHUHVVDWH� D� FRPSUHQGHUH� FRPH� L� SUDFWLWLRQHU� IDQQR� IURQWH� DL� SUREOHPL� FKH� LQFRQWUDQR�
DSUHQGR�SHUFRUVL�ULIOHVVLYL�H�GL�LQTXLU\�KDQQR�VROOHFLWDWR�XQ¶DQDOLVL�FULWLFD�DQFKH�QHOOH�HSLVWHPR�
ORJLH�GHOOD�ULFHUFD��/¶HPHUJHQ]D�GHOOD�JHQHUDWLYLWj�FRQRVFLWLYD�GHOOH�FRPXQLWj�SURIHVVLRQDOL�KD�
UHVR�GLVFXWLELOH�OD�FRQYLQ]LRQH�FKH�YL�VLD�XQ�VROR�OXRJR�OHJLWWLPDWR�D�SURGXUUH�FRQRVFHQ]D��

/D� WHRULD� WUDVIRUPDWLYD��SRUWDQGR�DO�FHQWUR�GHO�GLEDWWLWR� OD� ULIOHVVLRQH�FULWLFD��VL�q�SURSRVWD�
FRPH� LO�GLVSRVLWLYR� LQWHUSUHWDWLYR�H�PHWRGRORJLFR�DWWUDYHUVR� LO�TXDOH� L�SURIHVVLRQLVWL�JHQHUDQR�

�
��&IU��$�%��6KDQL��0��*XHUFL��6��&LUHOOD��D�FXUD�GL���&ROODERUDWLYH�PDQDJHPHQW�UHVHDUFK��7HRULD��PHWRGL��HVSH�

ULHQ]H��0LODQR��5DIIDHOOR�&RUWLQD�(GLWRUH���������
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FRQRVFHQ]H��LQ�SDUWH�LPSOLFLWH�SHUFKp�LVFULWWH�GHQWUR�OH�D]LRQL��LQ�SDUWH�HVSOLFLWH�SHUFKp�IUXWWR�GL�
SURFHVVL�ULIOHVVLYL�GL�FRPXQLWj�GL�ODYRUR�FKH�FRQGLYLGRQR�XQD�SUDWLFD��

6L�VWD�GLVFXWHQGR�GHOOD�SRVVLELOLWj�GL�XQ�UDSSRUWR�SURPHWWHQWH�WUD�ULJRUH�VFLHQWLILFR�H�VROX]LRQH�
GHL�SUREOHPL��&
q�FKL�DQFRUD�WHPDWL]]D�LO�ULJRUH�VHFRQGR�XQ�FRGLFH�XQLYRFR�GHWWDWR�GD�SURFHGX�
UDOLWj�VFLHQWLILFKH�LQGLVFXWLELOL��GDOOD�QHFHVVLWj�GL�SUHVLGLDUH�LQTXLQDPHQWL�SHULFRORVL�H�ULYHQGLFD�OD�
ULFHUFD� FRPH� SUHURJDWLYD� GL� FKL� DSSDUWLHQH� DOO¶DFFDGHPLD�� (PHUJRQR� SURVSHWWLYH� FKH� KDQQR�
PHVVR�LQ�GLVFXVVLRQH�LO�SDUDGLJPD�VHFRQGR�FXL�OD�ULFHUFD�q�SUHURJDWLYD�GHL�ULFHUFDWRUL��HYLGHQ�
]LDQGR�FRPH�OD�SURGX]LRQH�GHOOD�FRQRVFHQ]D�VLD�GLIIXVD�H�DSSDUWHQJD�DOOH�FRPXQLWj��

6FK|Q�KD� VRWWROLQHDWR� FRPH�DWWUDYHUVR� OD� ULIOHVVLRQH�QHO� FRUVR�GHOO¶D]LRQH� L� SURIHVVLRQLVWL�
SURGXFDQR�FRQRVFHQ]D��DIIURQWDQGR�LPSUHYLVWL�H�TXHVWLRQL�FRQWURYHUVH���'D�HSLVWHPRORJR�GHOOH�
SURIHVVLRQL�±�GRSR�DYHU�VWXGLDWR�OH�SUDWLFKH�ODYRUDWLYH�GL�TXHL�SURIHVVLRQLVWL�FKH�GHILQLVFH�GHOOD�
SURJHWWD]LRQH��FLRq�WXWWL�FRORUR�FKH�KDQQR�FRPH�FRPSLWR�OD�WUDVIRUPD]LRQH�GL�XQ�SUREOHPD�GD�
XQD�VLWXD]LRQH�$�D�XQD�VLWXD]LRQH�%�±�DIIHUPD�FKH�L�SURIHVVLRQLVWL�GL�IURQWH�D�XQ�SUREOHPD�R�D�
VLWXD]LRQL�FDUDWWHUL]]DWH�GD�FRQIOLWWL�GL�LQWHUHVVH�R�GL�YDORUH��SURGXFRQR�FRQRVFHQ]D�DWWUDYHUVR�L�
SURFHVVL�ULIOHVVLYL�FKH�SRQJRQR�LQ�DWWR��$UJ\ULV�H�6FK|Q�LQGDJDQR�JOL�RVWDFROL�FKH�LPSHGLVFRQR�
OR�VYLOXSSR�SURIHVVLRQDOH�H�DQDOL]]DQR�� WUD�PROWR�DOWUR�� OH�GLVFUHSDQ]H� WUD� WHRULH�GLFKLDUDWH� H�
WHRULH�LQ�XVR�H�L�SRVVLELOL�GLVSRVLWLYL�SHU�DOOLQHDUOH���

,O�FRVWUXWWR�GL�FRPXQLWj�GL�SUDWLFD�LQVLVWH�VXL�SURFHVVL�GL�FRVWUX]LRQH�GL�FRQRVFHQ]D�FKH�QD�
VFRQR�GHQWUR�DJJUHJD]LRQL�LQIRUPDOL�GL�SURIHVVLRQLVWL�FKH�FRQGLYLGRQR�XQ�SUREOHPD��4XHVWR�FR�
VWUXWWR�KD�GDWR�LO�QRPH�D�TXHL�SURFHVVL�LQIRUPDOL�FKH�SURGXFRQR�FRQRVFHQ]D�XWLOH�SHU�ULVROYHUH�L�
SUREOHPL�H�JHQHUDUH�DSSUHQGLPHQWL�GHQWUR�L�FRQWHVWL�RUJDQL]]DWLYL����5LFRQRVFH�LO�UXROR�GHWHUPL�
QDQWH�GL�DSSUHQGLPHQWL�LQIRUPDOL�H�DJJUHJD]LRQL�VSRQWDQHH�FRPH�OXRJKL�GL�FRVWUX]LRQH�GL�FRQR�
VFHQ]H�FKH�QDVFRQR�GDO�FRQIURQWR��GDOOR�VFDPELR�GL�HVSHULHQ]H��GDOOD�ULFHUFD�GL�VROX]LRQL�LQH�
GLWH��6RWWROLQHD�O¶LQVXIILFLHQ]D�GL�TXDOXQTXH�ULFHUFD�YRJOLD�SDUODUH�VX�VRJJHWWL��FRPXQLWj�H�RUJD�
QL]]D]LRQL�VHQ]D�FRLQYROJHUH�FKL�FRQRVFH�LO�SUREOHPD�GDOO¶LQWHUQR�H�KD�XQD�YLVLRQH�GHOOH�GLQDPL�
FKH�LQ�DWWR�R�GHOOH�UHVLVWHQ]H�FKH�SURYHQJRQR�GDO�FDPSR��*OL�VWXGL�VXOOD�SUDWLFD�KDQQR�FRQWULEXLWR�
DG�HYLGHQ]LDUH� OH�SRWHQ]LDOLWj�FRQRVFLWLYH� LQVLWH�QHL� FRQWHVWL�GL� ODYRUR�H�D� UHQGHUH�GLVFXWLELOH�
TXHOOH�VHSDUD]LRQL�PDQLFKHH�WUD�WHRULD�H�SUDWLFD���

&KL�KD�SRVWR�ULFHUFD��DSSUHQGLPHQWR�� IRUPD]LRQH�H�D]LRQH�GHQWUR�XQ�FLUFROR�FROODERUDWLYR�
PXOWL�VWDNHKROGHU�q� ULFRQGXFLELOH�D�TXHOOD� WLSRORJLD�GL� ULFHUFKH�FKH�KDQQR�FRPH� ULIHULPHQWR� LO�

�
��&IU��'�$��6FK|Q��,O�SURIHVVLRQLVWD�ULIOHVVLYR��3HU�XQD�QXRYD�HSLVWHPRORJLD�GHOOD�SUDWLFD�SURIHVVLRQDOH��%DUL��

'HGDOR��������
��&IU��&��$UJ\ULV��'��$��6FK|Q��$SSUHQGLPHQWR�RUJDQL]]DWLYR��7HRULD��PHWRGR�H�SUDWLFKH��0LODQR��*XHULQL�(GLWRUH��

������,O�FRQWULEXWR�GL�6FK|Q�ID�FDSR�D�TXHOOH�ULFHUFKH�VHFRQGR�FXL�LO�VDSHUH�SURIHVVLRQDOH�VL�FRVWUXLVFH�GHQWUR�XQ�
FRQWHVWR�GL�SUDWLFD��FLRq�GHQWUR�FDPSL�GL�HVSHULHQ]D�SUREOHPDWLFD�GD�HVSORUDUH�H� LQGDJDUH��/¶DXWRUH�GHILQLVFH� LO�
VDSHUH�SURIHVVLRQDOH�FRPH�HPSLULFDPHQWH�VLWXDWR�H�VRVWHQXWR�GD�IRUPH�GL�UD]LRQDOLWj�ULIOHVVLYD�FXL�FRUULVSRQGH�
XQ¶HSLVWHPRORJLD�GHOOD�SUDWLFD�LQWHVD�FRPH�DFFRPSDJQDPHQWR�GHL�SURFHVVL�ULIOHVVLYL�FKH�OH�FRPXQLWj�PHWWRQR�LQ�
DWWR�TXDQGR�VL�LQWHUURJDQR�VXL�FULWHUL�DGRWWDWL�SHU�IRUPXODUH�JLXGL]L��VXOOH�SURFHGXUH�DWWXDWH��VXOO¶LPSRVWD]LRQH�GHL�
SUREOHPL�GD�ULVROYHUH�H�VXL�ULVXOWDWL�UDJJLXQWL��

���&IU��(��:HQJHU��&RPXQLWj�GL�3UDWLFD��FLW��
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SDUDGLJPD�SRVW�TXDOLWDWLYR��/D�ULFHUFD�SRVW�TXDOLWDWLYD���VSRVWD�LO�IRFXV�GL�LQWHUHVVH�YHUVR�O¶LQ�
TXLU\�TXDOLWDWLYD�VRFLDOH�VFLHQWLILFD��SHU�DSULUH�VSD]L�GRYH�VLD�OHJLWWLPR�VSHULPHQWDUH�DOWHUQDWLYH��
WURYDUH�PRGL�GL�IDUH�ULFHUFD�FKH�VLDQR�IUXWWR�GL�DSSURFFL�GLDORJLFL�H�SDUWHFLSDWLYL��(YLWD��GXQTXH��
GL�FUHDUH�FRQILQL�WUD�LO�FRQRVFLXWR�H�LO�VRJJHWWR�FRQRVFLWRUH��WUD�L�GDWL�H�O¶DQDOLVL��WUD�OD�WHRULD�H�L�
PHWRGL��6L�WUDWWD�GL�XQD�WLSRORJLD�GL�ULFHUFD�LQ�JUDGR�GL�SURGXUUH�FRQRVFHQ]H�ILQDOL]]DWH�DOOD�WUD�
VIRUPD]LRQH��DOO¶HPDQFLSD]LRQH�H�DOOR�VYLOXSSR�� LQGLYLGXDQGR�FRPH�VRJJHWWL�GL� LQWHUHVVH�SHU�
VRQH��FRPXQLWj��RUJDQL]]D]LRQL��1RQ�YXROH�IDUH�ULFHUFD�SHU�R�VX�PD�FRQ�JOL�DWWRUL�GL�YROWD�LQ�YROWD�
LQ�JLRFR��Ê�FRQVDSHYROH�GHOO¶LQVXIILFLHQ]D�GHOOD� ULFHUFD�VFLHQWLILFD�H� LQGLYLGXD�QHOOD�FROODERUD�
]LRQH�WUD�OH�GLYHUVH�FRQRVFHQ]H�LO�FRVWUXWWR�FKLDYH�SHU�LO�FDPELDPHQWR����1RQ�q�LQWHUHVVDWD�D�
SURFHGXUH�XQLYHUVDOL��PD�VL�SUHQGH�OD�OLEHUWj�GL�SRWHU�GHFLGHUH��DWWLYDQGR�PROWHSOLFL�SURVSHWWLYH��
FKLDPDQGR�LQ�FDXVD�SRUWDWRUL�GL�LQWHUHVVL�GL�YROWD�LQ�YROWD�GLYHUVL�GDO�SURSULR�PRGR�GL�FRQGXUUH�OD�
ULFHUFD���

/D�SURVSHWWLYD�SRVW�TXDOLWDWLYD�SURSRQH�XQD� WUDLHWWRULD�GL� WUDVIRUPD]LRQH�HSLVWHPRORJLFD�H�
PHWRGRORJLFD�GHOOD�ULFHUFD�VRFLDOH��/D�SURVSHWWLYD�FKH�JOL�VWXGL�SRVW�TXDOLWDWLYL�LQWURGXFRQR�±�H�
FKH�VL�GRYUHEEH�DFFRJOLHUH�H�DSSURIRQGLUH�VRSUDWWXWWR�LQ�DPELWR�HGXFDWLYR�±�VXJJHULVFH�OD�FRQ�
WDPLQD]LRQH�WUD�IRUPD]LRQH��DSSUHQGLPHQWR��ULFHUFD�H�D]LRQH��/H�PHWRGRORJLH�DWWLYH�GL�VYLOXSSR�
UDSSUHVHQWDQR�XQ�HVHPSLR�GL�XQD�FRQWDPLQD]LRQH�LQ�DWWR��6L�WUDWWD�GL�WUDGL]LRQL�GL�ULFHUFD�FKH�
UDFFKLXGRQR�VWUDWHJLH�GL�LQWHUYHQWR�FKH�IDQQR�OHYD�VXOO¶DSSUHQGHUH�GD�H�DWWUDYHUVR�HVSHULHQ]D�
H�GDO�SULQFLSLR�VHFRQGR�FXL�QRQ�VL�Gj�DSSUHQGLPHQWR�VHQ]D�D]LRQH�H�FKH�RJQL�D]LRQH�SXz�GL�
YHQWDUH�RFFDVLRQH�GL�DSSUHQGLPHQWR����(VLVWH�XQD�SUDWLFD�FKH�QRQ�LQFRUSRUL�XQD�WHRULD�H��DOOR�
VWHVVR�WHPSR��QRQ�JHQHUL�FRQRVFHQ]D"��

*OL�VWXGL�VXOOH�PHWRGRORJLH�DWWLYH�GL�VYLOXSSR�KDQQR�FRQWULEXLWR�D�VRWWROLQHDUH�OD�QHFHVVLWj�GL�
FRQVLGHUDUH�ULFHUFD�H�IRUPD]LRQH�FRPH�UHFLSURFDPHQWH�LQWHUFRQQHVVH��ODGGRYH�FRQGLYLGRQR�OH�
SUDWLFKH�FRPH�VHWWLQJ�H�FRPH�RJJHWWR�H�O¶DSSUHQGLPHQWR�FRPH�WHUULWRULR�FRPXQH�SHU�L�SDUWHFL�
SDQWL�D�RJQL�HVSHULHQ]D�FKH�VLD�IRUPDWLYD�H�GL�LQGDJLQH����

'HQWUR�TXHVWR�IUDPHZRUN��VLD�FKL�q�LQ�D]LRQH��VLD�FKL�ID�ULFHUFD�q�SRWHQ]LDOPHQWH�GHQWUR�XQD�
WUDLHWWRULD�GL�DSSUHQGLPHQWR�WUDVIRUPDWLYR��,�ULFHUFDWRUL��DO�SDUL�GHL�SUDFWLWLRQHU��QHO�PRPHQWR�LQ�
FXL�DIIURQWDQR�XQ�SUREOHPD�FKH�KD�D�FKH�IDUH�FRQ�FLz�FKH�DFFDGH�LQ�XQ�FDPSR�GL� LQWHUYHQWR�
GHYRQR�YDOLGDUH�OH�SUHPHVVH�FRQ�FXL�LQWHUSUHWDQR�FLz�FKH�IDQQR��1HO�QRVWUR�FDVR�LQVHJQDQWL�H�
ULFHUFDWRUL�FRQGLYLGRQR�XQ�VHWWLQJ�GRYH�OD�FROODERUD]LRQH�q�XQD�FRQGL]LRQH�SHU�SDUWHFLSDUH�DG�
XQ�FLUFROR�UHOD]LRQDOH�FDSDFH�GL�YDOLGDUH�L�SUHVXSSRVWL�VX�FXL�VL�IRQGDQR�OH�SURVSHWWLYH�GL�VLJQLIL�
FDWR�LQ�JLRFR�H�GL�LQGLYLGXDUH�OH�GLVWRUVLRQL�HSLVWHPRORJLFKH�H�VRFLROLQJXLVWLFKH�FKH�FDUDWWHUL]�
]DQR�DSSUHQGLPHQWL�SUHJUHVVL�H�LQFRQVDSHYROL��4XHVWR�SHUFKp��SHU�HVHPSLR��XQD�GHWHUPLQDWD�

�
���&IU��(�$��6W�3LHUUH��3RVW�TXDOLWDWLYH�UHVHDUFK��7KH�FULWLTXH�DQG�WKH�FRPLQJ�DIWHU��LQ�1�.��'HQ]LQ��<�6��/LQFROQ�

�(GV����6DJH�KDQGERRN�RI�TXDOLWDWLYH�LQTXLU\��/RV�$QJHOHV��6DJH���������SS�����������
���&IU��)�(��(UGDV��'LGDWWLFD�H�IRUPD]LRQH��/D�SURIHVVLRQDOLWj�GRFHQWH�FRPH�SURJHWWR��5RPD��$UPDQGR��������

/��)DEEUL��&RPXQLWj�GL�SUDWLFKH�H�DSSUHQGLPHQWR�ULIOHVVLYR��3HU�XQD�IRUPD]LRQH�VLWXDWD��5RPD��&DURFFL�(GLWRUH��
������

���&IU��5�)��3RHOO��/��<RUNV��9��0DUVLFN��2UJDQL]LQJ�3URMHFW�%DVHG�/HDUQLQJ�LQ�:RUN�&RQWH[WV��$�&URVV�&XOWXUDO�
&URVV�$QDO\VLV�RI�'DWD�)URP�7ZR�3URMHFWV��LQ�³$GXOW�(GXFDWLRQ�4XDUWHUO\´����������������SS���������

���,YL��
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�

LGHD�GL�ULJRUH�SXz�LPSHGLUH�DL�ULFHUFDWRUL�GL�FRQFHWWXDOL]]DUH�SDUWH�GL�FLz�FKH�DFFDGH��*OL�LQVH�
JQDQWL�SRVVRQR�DYHU�LPSDUDWR�WURSSR�FRPH�VL�ID�H�SRVVRQR�QRQ�HVVHUH�LQ�JUDGR�GL�YHGHUH�OD�
VWHVVD�FRVD�GD�SURVSHWWLYH�GLYHUVH��/D�ULIOHVVLRQH�VXOOH�SUHPHVVH�SXz�SRUWDUH�DOOD�ULIRUPXOD]LRQH�
GL�SURVSHWWLYH�GL�VLJQLILFDWR�ULWHQXWH�SUREOHPDWLFKH��UHQGHQGROH�SL��LQFOXVLYH��GLVFULPLQDQWL��SHU�
PHDELOL�H�LQWHJUDWLYH�GHOO¶HVSHULHQ]D�����

/R�VYLOXSSR�SURIHVVLRQDOH�GHJOL� LQVHJQDQWL�QRQ�ULFKLDPD�SURFHVVL� OLQHDUL��GHOHJDELOL�D�TXHO�
FRVWUXWWR�GL� IRUPD]LRQH� WUDGL]LRQDOH�� WUDVPLVVLYD�H�DVLPPHWULFD�� ,Q�TXHVWR�FDVR��PDQFDQR� OH�
FRQGL]LRQL�SHUFKp� OD� IRUPD]LRQH�HQWUL� LQ�TXHO�FLUFROR�FKH�DOOLQHD� IRUPD]LRQH��DSSUHQGLPHQWR��
ULFHUFD�H�D]LRQH���� /R� VYLOXSSR�SURIHVVLRQDOH�� DOO¶LQWHUQR�GL� XQ� IUDPHZRUN� SRVW�TXDOLWDWLYR�� UL�
FKLDPD�SURFHVVL�GL�DSSUHQGLPHQWR�WUDVIRUPDWLYR�FRPH�FRQGL]LRQH�SHU�SRWHU�FRQFHWWXDOL]]DUH�OH�
GLIIHUHQ]H�GHOOH�HVSHULHQ]H�LQ�JLRFR�GHQWUR�FRPXQLWj�FRPSRVWH�GD�ULFHUFDWRUL�DFFDGHPLFL�H�SUR�
IHVVLRQLVWL����/D�VILGD�FKH�FL�DWWHQGH�q�TXHOOD�GL�FR�FRVWUXLUH�XQ¶HSLVWHPRORJLD�WUDVIRUPDWLYD�FKH�
ULFRQRVFD�OD�FRQWDPLQD]LRQH�WUD�IRUPD]LRQH��DSSUHQGLPHQWR��ULFHUFD��D]LRQH��

�
�

���0HWRGRORJLH�DWWLYH�GL�VYLOXSSR�H�WUDLHWWRULH�WUDVIRUPDWLYH��
�

,O� SDUDJUDIR� SUHVHQWD� XQ� SHUFRUVR� PHWRGRORJLFR� EDVDWR� VX� XQD� YLVLRQH� SUDFWLFH�EDVHG�
GHOO
DSSUHQGLPHQWR� WUDVIRUPDWLYR���� 4XHVWR� LQWHUHVVH� QDVFH� VXOOD� VFRUWD� GL� HVSHULHQ]H� GL� UL�
FHUFD�D]LRQH�� ULFHUFD�LQWHUYHQWR� H� ULFHUFD� SDUWHFLSDWLYD� FRQGRWWH� QHJOL� XOWLPL� GLHFL� DQQL� FRQ�
JUXSSL�GL�LQVHJQDQWL�GL�YDUL�RUGLQL�GL�VFXROD�H�GLULJHQWL�LQ�9DOOH�G¶$RVWD��7UHQWLQR�$OWR�$GLJH��/RP�
EDUGLD��7RVFDQD�H�&DPSDQLD��,�JUXSSL�±�LQ�ODUJD�PLVXUD�RPRJHQHL�GD�XQ�SXQWR�GL�YLVWD�OLQJXLVWLFR�
H�FXOWXUDOH�±�VRQR�FRVWLWXLWL��SHU�OD�PDJJLRU�SDUWH��GD�GRQQH�LWDOLDQH�GL�HWj�FRPSUHVD�WUD�YHQWL�
FLQTXH�H�FLQTXDQW¶DQQL��,O�QXPHUR�GL�SDUWHFLSDQWL�SHU�SURJHWWR�q�RULHQWDWLYDPHQWH�FRPSUHVR�WUD�
FLUFD�YHQWL�H�FHQWR��

4XHVWH�HVSHULHQ]H�KDQQR�VROOHYDWR�LQWHUURJDWLYL�ULFRUUHQWL��FRPH�DLXWDUH�OH�LQVHJQDQWL�D�GL�
YHQLUH�FRQVDSHYROL� H�D�PHWWHUH� LQ�GLVFXVVLRQH�DVVXQWL�� TXDGUL� GL� ULIHULPHQWR�H�SURVSHWWLYH�GL�
VLJQLILFDWR�GDWL�SHU�VFRQWDWL�H�FXOWXUDOPHQWH�DVVLPLODWL�VXL�SURFHVVL�GL�LQVHJQDPHQWR��VXOOH�SUDWL�
FKH�GLGDWWLFKH��VXOOD�SURSULD�LGHQWLWj�SURIHVVLRQDOH"�4XDOL�PHWRGL�VRQR�GD�ULWHQHUVL�XWLOL�SHU�DF�
FRPSDJQDUH��LQ�VHWWLQJ�JUXSSDOL��WUDLHWWRULH�GL�VYLOXSSR�SURIHVVLRQDOH�DWWUDYHUVR�SURFHVVL�GL�LQWH�
UD]LRQH�LQWURVSHWWLYD"�&RPH�FRLQYROJHUH�OH�SDUWHFLSDQWL� LQ�XQ�GLDORJR�ULIOHVVLYR�VXOOH�UHOD]LRQL�

�
���-��0H]LURZ��$SSUHQGLPHQWR�H�WUDVIRUPD]LRQH��,O�VLJQLILFDWR�GHOO¶HVSHULHQ]D�H�LO�YDORUH�GHOOD�ULIOHVVLRQH�QHOO¶DS�

SUHQGLPHQWR�GHJOL�DGXOWL��0LODQR��5DIIDHOOR�&RUWLQD�(GLWRUH��������S������
���/��)DEEUL��&��0HODFDUQH��$SSUHQGHUH�D�VFXROD��0LODQR��)UDQFR$QJHOL��������
���6��*KHUDUGL��+RZ�WR�FRQGXFW�D�SUDFWLFH�EDVHG�VWXG\��&KHOWHQKDP��(GZDUG�(OJDU�3XEOLVKLQJ��������
���&IU��/��)DEEUL��&RPXQLWj�GL�SUDWLFKH�H�DSSUHQGLPHQWR�ULIOHVVLYR��3HU�XQD�IRUPD]LRQH�VLWXDWD��5RPD��&DURFFL�

(GLWRUH��������/��)DEEUL��$��5RPDQR��0HWRGL�SHU�O¶DSSUHQGLPHQWR�WUDVIRUPDWLYR��&DVL��PRGHOOL��WHRULH��5RPD��&D�
URFFL�(GLWRUH��������)��%UDFFL��/¶DSSUHQGLPHQWR�DGXOWR��0HWRGRORJLH�GLGDWWLFKH�HG�HVSHULHQ]H�WUDVIRUPDWLYH��0LODQR��
8QLFRSOL��������)��%UDFFL��$��5RPDQR��9��0DUVLFN��$�SUDFWLFH�EDVHG�YLHZ�RI�WUDQVIRUPDWLYH�OHDUQLQJ��7KH�FDVH�RI�D�
FUDIW�RUJDQLVDWLRQ�� LQ�$��*DYULHODWRV��(��.RVWDUD��'��/RDGV� �(GV����7UDQVIRUPDWLYH�/HDUQLQJ�7KHRU\�DQG�3UD[LV��
/RQGRQ��5RXWOHGJH��LQ�SUHVV��
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FKH�LQWHUFRUURQR�WUD�JHQHUH��FODVVH��UD]]D��SRWHUH�H�FRVWUX]LRQH�GHOOH�SURSULH�DVSHWWDWLYH�GL�FDU�
ULHUD"�

,O� WHQWDWLYR�GL�ULVSRQGHUH�D�TXHVWH�GRPDQGH�FL�KD�SRUWDWR�D�SULYLOHJLDUH�SUDWLFKH� IRUPDWLYH�
RULHQWDWH�DOOD�UHOD]LRQDOLWj�H�DOOD�ULIOHVVLYLWj��DWWHQWH�D�FUHDUH�FROOHWWLYDPHQWH�VHQVR�H�FRQVHQVR��
D�VYLOXSSDUH�SHQVLHUR�FULWLFR�H�FUHDWLYR��DG�DFFUHVFHUH�OD�FRQVDSHYROH]]D�H�OD�FDSDFLWj�GL�VDSHU�
DIIHUUDUH� OH�RSSRUWXQLWj�GL� DSSUHQGLPHQWR�SRVWH� GDOOH�HVSHULHQ]H�GL� YLWD��&Lz�KD� LPSOLFDWR� OD�
QHFHVVLWj�GL�HQWUDUH�LQ�UDSSRUWR�FRQ�LO�IOXVVR�GL�HVSHULHQ]D�SHUVRQDOH�H�SURIHVVLRQDOH�GHL�VRJJHWWL�
FRLQYROWL�H�FRQ�L�FRVWDQWL�SURFHVVL�GL�LQWHUSUHWD]LRQH�LQ�D]LRQH�FKH�TXHVWL�LPSLHJDQR��ULIHUHQGRVL�
D�VLVWHPL�GL�VLJQLILFDWR�VLWXDWL��FLUFRODQWL��VRFLDOPHQWH�FXVWRGLWL�H�GLIIXVL��

,Q�SDUWLFRODUH��VRQR�VWDWH�XWLOL]]DWH�PHWRGRORJLH�DWWLYH�GL�VYLOXSSR�EDVDWH��ULVSHWWLYDPHQWH��
VXOO¶DSSUHQGLPHQWR�H[SHULHQFH�EDVHG���H�VXOO¶DSSUHQGLPHQWR�GDOO¶HVSHULHQ]D����/D�ILJXUD���VLQ�
WHWL]]D�L�GLVSRVLWLYL�PHWRGRORJLFL�DGRWWDWL��

�

�
�

&Lz�FKH�TXHVWL�PHWRGL�KDQQR�LQ�FRPXQH�q�O¶LQWHUHVVH�YHUVR�OH�SUDWLFKH�ULIOHVVLYH�FKH�OH�SDU�
WHFLSDQWL�VRQR�VROOHFLWDWH�D� LQWUDSUHQGHUH��/H�GXH�SURVSHWWLYH�PHWRGRORJLFKH�� WXWWDYLD��GLIIHUL�
VFRQR�QHL�WLSL�GL�LQVLJKW�H�GL�VLJQLILFDWL�FKH�TXHVWH�SRVVRQR�JHQHUDUH��

3HU�HVHPSLR��L�PHWRGL�OHJDWL�DOO¶DSSUHQGLPHQWR�GDOO¶HVSHULHQ]D�HQIDWL]]DQR��
$�� OD�ULIOHVVLRQH�FHQWUDWD�VXL�FRPSRUWDPHQWL�H�VXOOH�GLPHQVLRQL�SROLWLFKH�FKH�LQIOXHQ]DQR�OH�

HVLJHQ]H�VSHFLILFKH�GHO�SURJHWWR���
%�� O¶DXWR�HVDPH�GHL�SURFHVVL�GL�SHQVLHUR�FULWLFR�IRQGDQWL�LO�PRGR�LQ�FXL�L�VRJJHWWL�GHILQLVFRQR�

L�SUREOHPL�H�JOL�HYHQWL�FKH�DWWUDYHUVDQR�L�ULVSHWWLYL�FRQWHVWL�VFRODVWLFL���

�
���&IU��/��$QGUHVHQ��'��%RXG��5��&RKHQ��([SHULHQFH�EDVHG�OHDUQLQJ�� LQ�³8QGHUVWDQGLQJ�DGXOW�HGXFDWLRQ�DQG�

WUDLQLQJ´�����������SS�����������'��%RXG��5��.HRJK��'��:DONHU��(GV����5HIOHFWLRQ��7XUQLQJ�H[SHULHQFH�LQWR�OHDUQLQJ��
1HZ�<RUN��5RXWOHGJH��������

��� &IU�� &�� $UJ\ULV�� '�$�� 6FK|Q�� 7KHRU\� LQ� 3UDFWLFH�� ,QFUHDVLQJ� SURIHVVLRQDO� HIIHFWLYHQHVV�� 6DQ� )UDQFLVFR��
-RVVH\�%DVV��������-��/DYH��(��:HQJHU��/¶DSSUHQGLPHQWR�VLWXDWR��'DOO¶RVVHUYD]LRQH�DOOD�SDUWHFLSD]LRQH�DWWLYD�QHL�
FRQWHVWL�VRFLDOL��7UHQWR��(ULFNVRQ��������-��2¶1HLO��9��0DUVLFN��3HHU�0HQWRULQJ�DQG�$FWLRQ�/HDUQLQJ��LQ�³$GXOW�/HDU�
QLQJ´�������	����������SS���������
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�
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�
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�

&�� OD�FRVWUX]LRQH�H�OD�FRQGLYLVLRQH�GL�FRQRVFHQ]H�DWWUDYHUVR�LO�ULFRQRVFLPHQWR��OD�OHJLWWLPD�
]LRQH�H�OD�YDORUL]]D]LRQH�GHOOH�LQQRYD]LRQL�DXWRQRPDPHQWH�SURGRWWH�GDOOH�DWWULFL�LQ�JLRFR��

/¶DQFRUDJJLR�q�D�GLOHPPL�UHDOL�FKH�VLDQR�FDULFKL�GL�FRQVHJXHQ]H�SHU�L�SDUWHFLSDQWL��4XHVWR�
Gj�DOO¶D]LRQH�XQ�VHQVR�GL�XUJHQ]D�H�GL�UHVSRQVDELOLWj�FKH�VROLWDPHQWH�QHOOH�VLWXD]LRQL�GL�LVWUX�
]LRQH�WUDGL]LRQDOH�q�QHFHVVDULR�HYRFDUH�LQ�PRGR�DUWLILFLDOH�R�SHU�DQDORJLD��

,�PHWRGL�H[SHULHQFH�EDVHG�SURPXRYRQR�O¶HVSORUD]LRQH�GL�PRGDOLWj�GHO�FRQRVFHUH�FKH�VLDQR�
HPEHGGHG��HPERGLHG��VLPEROLFKH�H�SUHVHQWD]LRQDOL��4XHVWL�GLVSRVLWLYL�VRQR�SURPHWWHQWL�SHU�WUD�
GXUUH� LQ� IRUPH�UDSSUHVHQWDELOL�DVVXQWL�GLVWRUWL�H� LPSOLFLWL�VRWWHVL�DG�DWWHJJLDPHQWL�H�FRPSRUWD�
PHQWL�GLVIXQ]LRQDOL�DJLWL�DOO¶LQWHUQR�GHL�SURSUL�FRQWHVWL�VRFLDOL�H�GL�YLWD��

,�SURVVLPL�SDUDJUDIL�LOOXVWUDQR��D�VFRSR�HVHPSOLILFDWLYR��FRPH�DEELDQR�IXQ]LRQDWR�OD�WHFQLFD�
GL�DQDOLVL�GHOOH�PHWDIRUH���H�OD�SURFHGXUD�GHOO¶DFWLRQ�OHDUQLQJ�FRQYHUVDWLRQ����/D�OHWWHUDWXUD�HP�
SLULFD�VXOO¶DUJRPHQWR�FRQVLGHUD�TXHVWL�PHWRGL��LQVLHPH�D�PROWL�DOWUL��SDUWLFRODUPHQWH�SURPHWWHQWL�
SHU�VWXGLDUH�OD�QDWXUD��O¶LPSRUWDQ]D�H�L�FDPELDPHQWL�GL�VFKHPL�H�SURVSHWWLYH�GL�VLJQLILFDWR��TXLQGL�
SHU�OD�SUDWLFD�GL�SURPXRYHUH�DSSUHQGLPHQWL�WUDVIRUPDWLYL��,O�YDORUH�GL�WDOL�VWUXPHQWL�ULVLHGH�QHOOD�
SRVVLELOLWj�GL�FUHDUH�DUHH�GL�VRVWD�LQ�FXL�OH�SHUVRQH�FRLQYROWH�SRVVDQR�VHQWLUVL�OLEHUH�GL�PHWWHUH�
LQ�GLVFXVVLRQH�OH�VWUXWWXUH�HSLVWHPLFKH�VRWWHVH�DOOH�ORUR�SUDWLFKH��GL�GHFRVWUXLUOH�H�ULFRVWUXLUOH��GL�
SURGXUUH�IRUPH�GL�FRQRVFHQ]D�FRQGLYLVH�H�VSHQGLELOL�SHU�LQWUDSUHQGHUH�QXRYH�D]LRQL�DVVXQWH�LQ�
PRGR�SL��FULWLFR�H�UHVSRQVDELOH���

�
�

���(VHPSLR�����O·DQDOLVL�GHOOH�PHWDIRUH�
�

,Q�RFFDVLRQH�GL�XQ�ZRUNVKRS�FRQGRWWR�FRQ����LQVHJQDQWL�GL�VFXROD�SULPDULD��DEELDPR�IDFLOL�
WDWR�XQD�VHVVLRQH�DGRWWDQGR�LO�GLVSRVLWLYR�GL�DQDOLVL�GHOOH�PHWDIRUH��,O�ER[���ULSRUWD�L�VHWWH�VWHS�
DWWUDYHUVR�FXL�VL�DUWLFROD�OD�WHFQLFD�FKH�VRQR�VWDWL�FRQGLYLVL�FRQ�OH�SDUWHFLSDQWL��

�
��� 3HQVDWH�DO�DOOD�PLJOLRUH�LQVHJQDQWH�FKH�DYHWH�LQFRQWUDWR�QHO�YRVWUR�SHUFRUVR�VFRODVWLFR��3UHQGHWHYL�XQ�

PRPHQWR�SHU�YLVXDOL]]DUOR�D�H�ULIOHWWHUH�VX�GL�OXL�OHL���
��� (VDPLQDWH�L�ULFRUGL�H�OH�LPPDJLQL�FKH�YL�DIILRUDQR�DOOD�PHPRULD��FHUFDQGR�GL�FDWWXUDUH�OH�PHWDIRUH�FKH�

VSRQWDQHDPHQWH�H�VHQ]D�SHQVDUFL�WURSSR�YL�YHQJRQR�LQ�PHQWH�SHU�GHVFULYHUH�TXHVWR�D�LQVHJQDQWH��
��� 6HOH]LRQDWHQH�XQD�H�VSDFFKHWWDWHOD��FLRq�SURYDWH�D�ULIOHWWHUH�LQGLYLGXDOPHQWH�VXL�VLJQLILFDWL�FKH�TXHVWD�

SRUWD�FRQ�Vp��'RPDQGDWHYL�LQ�FKH�VHQVR�H�SHUFKp�DYHWH�VFHOWR�WDOH�PHWDIRUD��&KLHGHWHYL�TXDOL�DVSHWWL�GHOOD�PH�
WDIRUD�FRUULVSRQGRQR�DO�DOOD�YRVWUR�D�LQVHJQDQWH�SUHIHULWR�D�H�D�TXDOL�HVHPSL�SRWHWH�DWWLQJHUH�GDOOD�YRVWUD�PHPRULD�
SHU�VSLHJDUQH�OH�FDUDWWHULVWLFKH��

��� 'RSR�DYHU�FUHDWR�JUXSSL�GL�WUH�R�TXDWWUR�SHUVRQH��FRQGLYLGHWH�H�GLVFXWHWH�L�YDORUL��OH�FUHGHQ]H��JOL�DVVXQWL�
UDFFKLXVL�QHL�VLJQLILFDWL�GHOOD�PHWDIRUD���

��� ,QWHUURJDWH� OD�YDOLGLWj�GHL�VLJQLILFDWL�DWWULEXLWL�DOOD�PHWDIRUD��FRQIURQWDQGROL�FRQ� OH�HVSHULHQ]H�� OH�FRQR�
VFHQ]H��OH�LQIRUPD]LRQL��L�VLVWHPL�GL�YDORUL�H�OH�FUHGHQ]H�FKH�SRVVRQR�FRQIHUPDUH�R�FRQIOLJJHUH�FRQ�WDOL�VLJQLILFDWL��

�
���&IU��'��'HVKOHU��0HWDSKRU�$QDO\VLV��([RUFLVLQJ�VRFLDO�JKRVWV��LQ�-��0H]LURZ�	�$VVRFLDWHV��)RVWHULQJ�&ULWLFDO�

5HIOHFWLRQ� LQ�$GXOWKRRG��$�*XLGH� WR� 7UDQVIRUPDWLYH�DQG�(PDQFLSDWRU\�/HDUQLQJ��6DQ�)UDQFLVFR�� -RVVH\�%DVV��
������SS�����������

���&IU��9��0DUVLFN��7��0DOWELD��7KH�WUDQVIRUPDWLYH�SRWHQWLDO�RI�DFWLRQ�OHDUQLQJ�FRQYHUVDWLRQV��'HYHORSLQJ�FULWLFDOO\�
UHIOHFWLYH�SUDFWLFH�VNLOOV��LQ�-��0H]LURZ��(��7D\ORU��(GV����7UDQVIRUPDWLYH�OHDUQLQJ�LQ�SUDFWLFH��,QVLJKWV�IURP�FRPPX�
QLW\��ZRUNSODFH��DQG�KLJKHU�HGXFDWLRQ��6DQ�)UDQFLVFR��-RVVH\�%DVV��������SS�����������
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�

�
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�
�

��� 3URYDWH�D�FUHDUH�XQD��R�SL���QXRYD�PHWDIRUD�LQ�JUDGR�GL�HVSULPHUH�L�VLJQLILFDWL�FKH�ULWHQHWH�LPSRUWDQWH�
HQIDWL]]DUH��FRQGLYLGHQGROL�H�DVFROWDQGR�FLz�FKH�OH�DOWUH�KDQQR�FUHDWR��

��� &RQVLGHUDWH�OH�LPSOLFD]LRQL�SHU�O¶D]LRQH�FKH�GHULYDQR�GDOOD�QXRYD�PHWDIRUD���
�

%R[���±�/D�WHFQLFD�GL�DQDOLVL�GHOOH�PHWDIRUH�
�

/¶XVR�GHOOD�PHWDIRUD�KD�FRQVHQWLWR�XQ�JUDGXDOH�DYYLFLQDPHQWR�DG�DVVXQWL�H�YLVLRQL�GHO�PRQGR�
DOWULPHQWL�QDVFRVWL��DL�PRGHOOL�HVSOLFLWL�H�DL�IDQWDVPL�VRWWHVL�DL�PRGL�DWWUDYHUVR�FXL�OH�LQVHJQDQWL�
FRLQYROWH�KDQQR�FRVWUXLWR�LGHQWLWj�H�UXROL�SURIHVVLRQDOL��Ê�GD�ULOHYDUH�LO�FDUDWWHUH�SDU]LDOH�GHOOH�
UDSSUHVHQWD]LRQL�FKH�OH�PHWDIRUH�SURGXFRQR��,O�ORUR�SURFHVVR�GL�FUHD]LRQH�SURFHGH�DWWUDYHUVR�
DIIHUPD]LRQL��LPSOLFLWH�HG�HVSOLFLWH��UHODWLYH�DO�IDWWR�FKH�$�q��R�q�XJXDOH�D��%�����

8QD�SDUWHFLSDQWH�KD�RVVHUYDWR��OD�PLD�LQVHJQDQWH�SUHIHULWD�q�FRPH�XQD�PDPPD��,QYLWDWD�D�
VFDQGDJOLDUH�L�VLJQLILFDWL�DWWULEXLELOL�DOO¶LPPDJLQH��KD�IRFDOL]]DWR�O¶DWWHQ]LRQH�VX�GLPHQVLRQL�SHFX�
OLDUL��TXDOL�O¶HPSDWLD�±�OD�PLD�PDHVWUD�HUD�DPRUHYROH��ULXVFLYD�D�FRPSUHQGHUH�FRPH�PL�VHQWLYR�
FRQ�XQR�VJXDUGR�±�H�OD�YRFD]LRQH�±�HUD�QDWD�SHU�LQVHJQDUH��FH�O¶DYHYD�SURSULR�QHO�VDQJXH�±�
WUDODVFLDQGR�DOWUH�SRVVLELOL�LPSOLFD]LRQL��/D�PHWDIRUD�UDSSUHVHQWD��DWWUDYHUVR�XQ�LQVLHPH�GL�LP�
PDJLQL�HYRFDWLYH��XQ�SXQWR�GL�DFFHVVR�DL�TXDGUL�GL�ULIHULPHQWR�GHOO¶DGXOWR��/D�SDUWHFLSDQWH�VL�q�
VRIIHUPDWD�VX�DOFXQH�VXJJHVWLRQL�FKH�O¶DQDORJLD�WUD�O¶LQVHJQDQWH�SUHIHULWD�H�XQD�PDGUH�SRWHYD�
YHURVLPLOPHQWH� VXVFLWDUH�H�QH�KD� LJQRUDWH�DOWUH�� JOLVVDQGR�VXO� IDWWR� FKH� OD� VWHVVD� LPPDJLQH�
SRWHYD�SODXVLELOPHQWH�GHVFULYHUH�XQD�VXSHUHURLQD��XQD�FDWWLYRQD��XQD�SHUVRQD�QRLRVLVVLPD�R�
XQD�EULOODQWH�SURIHVVLRQLVWD���

,O�JUXSSR�KD�GLVFXVVR�VXOOD�SHULFRORVLWj�LQVLWD�QHO�QDWXUDOL]]DUH�LO�JHQHUH�LQ�UHOD]LRQH�DOO¶LQVH�
JQDPHQWR��HYLGHQ]LDQGR�LO�ULVFKLR�GL�ULGXUUH�OD�SURIHVVLRQH�GHOO¶LQVHJQDQWH�D�XQ¶DUWH�IRQGDWD�VX�
TXDOLWj�LQQDWH�H�VX�SUDWLFKH�VHQ]D�UHJROH��XQD�PLVVLRQH�LQ�FXL�QHOOD�GHWHUPLQD]LRQH�GHL�FRPSRU�
WDPHQWL�SUHYDOH�OD�GLPHQVLRQH�DIIHWWLYD��XQD�VFHOWD�GL�YLWD�FXL�VL�DGHULVFH�SHU�YRFD]LRQH��4XHVWR�
FRQIURQWR�KD�SHUPHVVR�GL�HYLGHQ]LDUH�FKH� LO� ODYRUR�GRFHQWH�±�FRPH�TXHOOR�GHO�PHGLFR�R�GHO�
PDJLVWUDWR�±�LPSOLFKL�SUDWLFKH�SURIHVVLRQDOL�FRQ�IRQGDPHQWD�WHRULFKH��PRUDOL��HXULVWLFKH��JHVWLR�
QDOL�H�WHFQLFKH���

/H�PHWDIRUH�VRQR��DOPHQR�LQ�DOFXQH�RFFDVLRQL��HVLWL�GL�ULIOHVVLRQL�VX�XQD�VLPLODULWj�SHUFHSLWD��
XQ�YHGHUH�FRPH����1RQ�VL�WUDWWD�GL�WURYDUH�LO�FRQWHQXWR�JLXVWR�D�GDWH�LPPDJLQL��PD�GL�FRPSUHQ�
GHUH�LO�VHQVR�FKH�KDQQR�TXHOOH�FROOHJDWH�D�XQ�RJJHWWR�VX�FXL�VL�LQYHVWH��/¶LQVHJQDQWH�FRVWUXLVFH�
UHSHUWRUL�GL�HVHPSL��LPPDJLQL��FRPSUHQVLRQL�H�D]LRQL�FKH�VL�HVWHQGRQR�OXQJR�GRPLQL�SURJHWWXDOL��
4XHVWL�LQFOXGRQR�L�OXRJKL�FKH�KD�YLVWR��OH�SHUVRQH�FKH�KD�FRQRVFLXWR��L�SUREOHPL�FKH�KD�LQFRQ�
WUDWR��OH�VROX]LRQL�FKH�KD�LGHDWR��L�WLSL�GL�VWRULH�FKH�KD�DVFROWDWR��L�PRGHOOL�SVLFRGLQDPLFL�D�HVVL�
DVVRFLDWL��JOL�LQWHUYHQWL�HGXFDWLYL�FKH�KD�WHQWDWR�H�OH�ULVSRVWH�GDWH�GDL�GHVWLQDWDUL��,�UHSHUWRUL�UDF�
FKLXGRQR�LO�FRPSOHVVR�GHOO¶HVSHULHQ]D�GL�XQ�LQVHJQDQWH�QHOOD�PLVXUD�LQ�FXL�QH�SXz�GLVSRUUH�SHU�
DJLUH��4XDQGR�XQ�SURIHVVLRQLVWD�FRJOLH�LO�VHQVR�GL�XQD�VLWXD]LRQH�FKH�SHUFHSLVFH�FRPH�XQLFD��
OD�YHGH�FRPH�XQ�TXDOFRVD�FKH�q�JLj�SUHVHQWH�QHO�SURSULR�UHSHUWRULR��/D�ULIOHVVLRQH�VXO�YHGHUH�
FRPH�VXJJHULVFH�XQD�GLUH]LRQH�G¶LQGDJLQH�FKH�FRQVLGHUD�LO�SURFHVVR�GL�FUHD]LRQH�PHWDIRULFD�XQ�

�
���&IU��*��0RUJDQ��,PDJHV��/H�PHWDIRUH�GHOO¶RUJDQL]]D]LRQH��0LODQR��)UDQFR$QJHOL��������
���&IU��'��$��6FK|Q��)URP�WHFKQLFDO� UDWLRQDOLW\� WR�UHIOHFWLRQ�LQ�DFWLRQ�� LQ�5��(GZDUGV��$��+DQVRQ��3��5DJJDWW�

�(GV����%RXQGDULHV�RI�DGXOW�OHDUQLQJ��1HZ�<RUN��5RXWOHGJH��������SS��������
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�

PHWRGR�SHU�HVSORUDUH�OH�SURVSHWWLYH�VXO�PRQGR��/D�PHWDIRUD�LPSOLFD�XQD�GXSOLFH�IRFDOL]]D]LRQH��
GD�XQD�SDUWH��LQGLFD�XQ�FHUWR�WLSR�GL�SURGRWWR��FLRq�XQ�TXDGUR�GL�ULIHULPHQWR��XQ�PRGR�GL�JXDUGDUH�
JOL�DPELHQWL� LQ�FXL�FL�VL�PXRYH��GDOO¶DOWUD��XQ�SURFHVVR�WUDPLWH� LO�TXDOH�SRVVRQR�HVVHUH�FUHDWH�
QXRYH�SURVSHWWLYH�VXO�PRQGR���

�
�

���(VHPSLR�����/·DFWLRQ�OHDUQLQJ�FRQYHUVDWLRQ�
�

,Q�RFFDVLRQH�GL�XQ�ZRUNVKRS�FRQGRWWR�FRQ�XQ�JUXSSR�GL����LQVHJQDQWL�GL�RUGLQH�GL�VFXROD�
VHFRQGDULD��DEELDPR�IDFLOLWDWR�XQD�VHVVLRQH�DGRWWDQGR�LO�SURWRFROOR�GHOO¶$FWLRQ�/HDUQLQJ�&RQ�
YHUVDWLRQV��$/&V�����1HO�ER[���VL�ULSRUWD�D�WLWROR�HVHPSOLILFDWLYR�O¶DUWLFROD]LRQH�GHO�SHUFRUVR�FRQ�
YHUVD]LRQDOH���

�
�
�
�

�
���&IU��9��0DUVLFN��-��'DYLV�0DQLJDXOWH��6RVWHQHUH�OR�VYLOXSSR�GHJOL�RSHUDWRUL�QHO�VHWWRUH�GHOOR�VYLOXSSR�JLRYDQLOH�

DWWUDYHUVR�O¶DSSUHQGLPHQWR�FULWLFR�ULIOHVVLYR�EDVDWR�VXOO¶D]LRQH��LQ�³(GXFDWLRQDO�5HIOHFWLYH�3UDFWLFH´�������������SS��
������
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�
�
%R[���±�8QD�VHVVLRQH�GL�$FWLRQ�/HDUQLQJ�&RQYHUVDWLRQV�FRQ�LQVHJQDQWL�GL�VFXROD�VHFRQGDULD���

�
���&IU��9��0DUVLFN��7��0DOWELD��7KH�WUDQVIRUPDWLYH�SRWHQWLDO�RI�DFWLRQ�OHDUQLQJ�FRQYHUVDWLRQV��'HYHORSLQJ�FULWL�

FDOO\�UHIOHFWLYH�SUDFWLFH�VNLOOV��FLW��
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�

/¶$FWLRQ� /HDUQLQJ� &RQYHUVDWLRQV� �$/&V�� q� XQ� SURWRFROOR� FRQYHUVD]LRQDOH� FKH� ID� SDUWH�
GHOO¶DSSURFFLR�GHOO¶DFWLRQ�OHDUQLQJ����,�SDUWHFLSDQWL�ODYRUDQR�LQ�SLFFROL�JUXSSL��SURYDQR�D�ULVROYHUH�
OD�VILGD�SRVWD�GDO�SUREOHP�SRVHU�DWWUDYHUVR�XQD�SURFHGXUD�FKH�FRQVHQWH�GL�LQGDJDUH�LO�SUREOHPD��
OH�VXH�UDJLRQL�H�L�SRVVLELOL�VYLOXSSL���

/H�IDVL�GL�TXHVWLRQ�VWRUPLQJ�FRQVHQWRQR�GL�LGHQWLILFDUH�OH�SUHVXSSRVL]LRQL��OH�FUHGHQ]H�WDFLWH��
OH�WHRULH�LPSOLFLWH�FKH�VWDQQR�DOOD�EDVH�GHL�PRGL�FRQ�FXL�YLHQH�IRUPXODWD�OD�VILGD����&RPH�DE�
ELDPR�YLVWR�QHOO¶HVHPSLR�� OH�$FWLRQ�/HDUQLQJ�&RQYHUVDWLRQV� ³VRQR� FRQFHQWUDWH� VXOO¶DLXWR�DOOH�
SHUVRQH�QHOO¶HVDPH�GHOOH�ORUR�SUHVXSSRVL]LRQL�VRWWRVWDQWL´����$WWUDYHUVR�OH�GRPDQGH�IRUPXODWH�
GDL�PHPEUL�GHO�JUXSSR��LO�SURSRQHQWH�SXz�DYYLDUH�XQ�SURFHVVR�GL�GLIIHUHQ]LD]LRQH��ULFRQRVFHQGR�
OD�SRVVLELOLWj�GL� OHWWXUH�GHOO¶HVSHULHQ]D�GLYHUVH�GDOOD�SURSULD��H�GL�GHFHQWUDPHQWR��DYYLDQGR� OD�
YDOLGD]LRQH�FULWLFD�GHOOH�SUHPHVVH�DOOD�EDVH�GHOOD�VWUXWWXUD]LRQH�GHO�SUREOHPD�H�GHOO¶LQGLYLGXD�
]LRQH�GHOOH�WUDLHWWRULH�GL�D]LRQH�SHU�ULVROYHUOR��/D�ULHODERUD]LRQH�VXSSRUWD�OD�ULIRUPXOD]LRQH�SHU�
FHWWLYD��UHIUDPLQJ��GHOOD�VILGD�RULJLQDULD�FKH��D�VXD�YROWD��FRQVHQWH�DO�SUREOHP�SRVHU�GL�LPPDJL�
QDUH��GHVLJQ�WKLQNLQJ��XQD�QXRYD�D]LRQH����,O�JUXSSR�GL�GRFHQWL�GHO�QRVWUR�HVHPSLR�q�VROOHFLWDWR�
D�FDPELDUH�OH�SHUFH]LRQL�FRVWUXLWH�VXOOD�EDVH�GHOO¶HVSHULHQ]D��L�PRGL���VSHVVR�SRODUL]]DWL��TXDVL�
DQWDJRQLVWL��GRFHQWL�YHUVXV�VWXGHQWL��VWXGHQWL�VYRJOLDWL�H�GLVDWWHQWL����FRQ�FXL�LQWHUSUHWDQR�O¶LQWH�
UD]LRQH�H�OH�SUDWLFKH�LQ�DXOD��L�JLXGL]L�DG�HVVH�FRQQHVVL��

/D�ULIRUPXOD]LRQH�GHOOD�VILGD�LQL]LDOH�D�FXL�DUULYD�$QJHOD�UDSSUHVHQWD�O¶HVLWR�GL�XQ�SURFHVVR�GL�
YDOLGD]LRQH�GHL�SURSUL�DVVXQWL�H�GL�ULSRVL]LRQDPHQWR�ULVSHWWR�DO�SUREOHPD�FKH�FRQVHQWH�DOOD�GR�
FHQWH�GL�UHQGHUH�DIIURQWDELOH�OD�VILGD��4XHVWR�UHIUDPLQJ�DSUH�XQD�IDVH�WUDVIRUPDWLYD�GHFLVLYD�SHU�
OH�ILQDOLWj�GHOOH�$FWLRQ�/HDUQLQJ�&RQYHUVDWLRQV��

1HOOD�IRUPD]LRQH�GHL�GRFHQWL��O¶DGR]LRQH�GHOO¶DFWLRQ�OHDUQLQJ�H�GHOO¶$FWLRQ�/HDUQLQJ�&RQYHU�
VDWLRQV�q�HIILFDFH�QHO�VXSSRUWDUH�OD�FRVWUX]LRQH�GL�VHWWLQJ�DWWUDYHUVR�FXL�ULVSRQGHUH�DL�ELVRJQL�GL�
DSSUHQGLPHQWR�GL�SURIHVVLRQLVWL�FKH�RJQL�JLRUQR�VL�FRQIURQWDQR�FRQ�OD�FRPSOHVVLWj��O¶LPSUHYHGL�
ELOLWj�H�O¶LQGHWHUPLQDWH]]D�GHOOH�VLWXD]LRQL� ODYRUDWLYH��/D�SURVSHWWLYD�GHOO¶$FWLRQ�/HDUQLQJ�&RQ�
YHUVDWLRQV�VL�FRQFHQWUD�VXOOD�FUHD]LRQH�GL�FRQGL]LRQL�IDYRUHYROL�DOO¶LQGDJLQH�FRRSHUDWLYD�LQ�FXL�L�
GRFHQWL�RSHULQR�FRPH�ULFHUFDWRUL�LQ�VLWXD]LRQH��(VSORUD�OH�FDUDWWHULVWLFKH�GHOOH�WHRULH�LQ�XVR�FKH�
FRQGXFRQR�DOOR� VFDPELR�GL� LQIRUPD]LRQL� VXL�PRQGL� FRPSRUWDPHQWDOL� GHOO¶LQGDJLQH� LQWHUSHUVR�
QDOH��VRWWROLQHDQGR� O¶LPSRUWDQ]D�GL� UHQGHUH�SXEEOLFKH� OH�DWWULEX]LRQL�SULYDWH��GL� WUDWWDUOH�FRPH�
FRQIXWDELOL�H�GL�VRWWRSRUOH�D�YDOLGD]LRQH�DOO¶LQWHUQR�GHO�JUXSSR��4XHVWD� WHFQLFD�GL� IDFLOLWD]LRQH�
FRQVHQWH�GL�LGHQWLILFDUH�DVVXQWL�GLVWRUWL�FKH�RVWDFRODQR�LO�SHQVLHUR�R�O¶D]LRQH��H�RELHWWLYL�GL�WUD�
VIRUPD]LRQH��SHUVRQDOH�H�SURIHVVLRQDOH��EHQ�SL��SURIRQGL�H�VLVWHPLFL�GL�TXHOOL�OHJDWL�DOOD�ULVROX�
]LRQH�GHOOD�VILGD��

�
���&IU��9��0DUVLFN��$FWLRQ�/HDUQLQJ�DQG�5HIOHFWLRQ�LQ�WKH�:RUNSODFH��LQ�-��0H]LURZ�DQG�$VVRFLDWHV��)RVWHULQJ�

&ULWLFDO�5HIOHFWLRQ�LQ�$GXOWKRRG��6DQ�)UDQFLVFR��-RVVH\�%DVV�3XEOLVKHUV��������SS����������
���&IU��.��3RODQ\��7KH�WDFLW�GLPHQVLRQ��/RQGRQ��5RXWOHGJH��������
���&IU��9��0DUVLFN��-��'DYLV�0DQLJDXOWH��6RVWHQHUH�OR�VYLOXSSR�GHJOL�RSHUDWRUL�QHO�VHWWRUH�GHOOR�VYLOXSSR�JLRYDQLOH�

DWWUDYHUVR�O¶DSSUHQGLPHQWR�FULWLFR�ULIOHVVLYR�EDVDWR�VXOO¶D]LRQH��FLW��
���&IU��9��0DUVLFN��$��1HDPDQ��$GXOW�,QIRUPDO�/HDUQLQJ��LQ�1��.DKQZDOG��9��7lXELJ��(GV����,QIRUPHOOHV�/HUQHQ��

:LHVEDGHQ��6SULQJHU��������SS���������
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&RPH�FKLDULVFRQR�2¶1HLO�	�0DUVLFN����O¶$FWLRQ�/HDUQLQJ�&RQYHUVDWLRQV�VL�IRQGDQR�VXO�SULQFL�
SLR�FKH�OD�FRQRVFHQ]D�FKH�FRQWD�q�TXHOOD�XWLOH�H�SURGXFLELOH�HVFOXVLYDPHQWH�GDJOL�VWHVVL�SURWD�
JRQLVWL�GHOO¶D]LRQH�DWWUDYHUVR�SURFHVVL�GL�ULIOHVVLRQH�VXOO¶HVSHULHQ]D��LQ�TXHVWR�FDVR��OH�GRFHQWL�
GHO�ZRUNVKRS�GHVFULWWR��LPSHJQDWH�QHOOD�SURGX]LRQH�GL�XQD�IRUPD�GL�FRQRVFHQ]D�ORFDOH��VRFLDO�
PHQWH�FRQGLYLVD�H�XWLOH�DOOD�WUDVIRUPD]LRQH�GHOOH�ORUR�UDSSUHVHQWD]LRQL�VXL�SURFHVVL�GL�LQVHJQD�
PHQWR�H�GHOOH�FRQVHJXHQWL�SUDWLFKH�GLGDWWLFKH���

�
�

���/D�YDOXWD]LRQH�GL�SURFHVVL�H�RXWFRPH�WUDVIRUPDWLYL��
�

&RPH�VL�YDOXWD�O¶HIILFDFLD�GHOOH�PHWRGRORJLH�DWWLYH�GL�VYLOXSSR�QHO�VROOHFLWDUH�OD�PHVVD�LQ�GL�
VFXVVLRQH�GL�DVVXQWL�H�UDSSUHVHQWD]LRQL�DVVLPLODWH�DFULWLFDPHQWH"�4XDOL�VWUXPHQWL�OD�OHWWHUDWXUD�
LQWHUQD]LRQDOH�LQGLFD�FRPH�SURPHWWHQWL�QHOO¶DPELWR�GHOO¶DVVHVVPHQW�GL�RXWFRPH�GL�WLSR�WUDVIRU�
PDWLYR�LQ�GRFHQWL�H�LQVHJQDQWL"��

*Lj�GD� WHPSR� OD� OHWWHUDWXUD�QHO�FDPSR�GHOOD� ULFHUFD� WUDVIRUPDWLYD�SURSRQH� UHYLHZ�H�VWXGL�
HPSLULFL�YROWL�DOOD�YDOLGD]LRQH�GL�VWUXPHQWL�GL�DVVHVVPHQW�GL�OHDUQLQJ�RXWFRPH�GL�WLSR�WUDVIRUPD�
WLYR����4XHVWL�ULVXOWDWL�GL�DSSUHQGLPHQWR�UDFFKLXGRQR�UHWLFROL�FRQFHWWXDOL��VFHQDUL�GL�ULIHULPHQWL��
DSSURFFL�H�FRVWUXWWL�WUD�ORUR�HWHURJHQHL�H�PXOWLSDUDGLJPDWLFL��&Lz�KD�VROOHFLWDWR�ULFHUFDWRUL�ULFL�DG�
DSULUH�DUHQH�GL�FRQIURQWR�SHU�FRQGLYLGHUH�FRPH�RULHQWDUH�LO�SURFHVVR�GL�WUDGX]LRQH�HPSLULFD�GL�
SUDWLFKH�YDOXWDWLYH��LQGLYLGXDQGR�OH�FRPSRQHQWL�GL�VLJQLILFDWR�H�RSHUDWLYL]]DQGROH�LQ�GLPHQVLRQL��
LQGLFDWRUL�H��LQILQH��YDULDELOL���

/D� ULFHUFD� WUDVIRUPDWLYD�q�VWDWD�D� OXQJR�GRPLQDWD�GD�XQ�RULHQWDPHQWR�TXDOLWDWLYR��FKH�KD�
LQWHVR�LQGDJDUH�QHOOR�VSHFLILFR���

$�� L�VLJQLILFDWL�FRQ�FXL�L�OHDUQHU�LQWHUSUHWDYDQR�LO�ORUR�DJLUH�H�LO�ORUR�SHQVDUH���
%�� GLOHPPL�GLVRULHQWDQWL��HVSHULHQ]H�DYYHUVH�H�SRWHQ]LDOL�WULJJHU�LQ�JUDGR�GL�LQQHVFDUH�SUR�

FHVVL�GL�UHYLVLRQH�FULWLFD�GHOOH�SURVSHWWLYH�GL�VLJQLILFDWR���
&�� L�ULVXOWDWL�WUDVIRUPDWLYL��WHPDWL]]DWL�QHL�WHUPLQL�GL�FDPELDPHQWL�GHOOH�SURVSHWWLYH�GL�VLJQLIL�

FDWR�H�GHJOL�VFKHPL�GL�D]LRQH�GHL�OHDUQHU���
*OL�VWUXPHQWL�GL�LQGDJLQH�SL��XWLOL]]DWL�VRQR�VWDWL�LQWHUYLVWH�QDUUDWLYH��IHQRPHQRORJLFKH��FOLQL�

FKH��RVVHUYD]LRQL�HWQRJUDILFKH��IRFXV�JURXS��GLDUL�GL�ERUGR��DQDOLVL�FRQYHUVD]LRQDOL��VFULWWXUH�UL�
IOHVVLYH�SURGRWWH�GD�OHDUQHU�DGXOWL��SHU�OR�SL��VWXGHQWL�R�SUDFWLWLRQHU��$FFDQWR�D�TXHVWL��VL�VWDQQR�
DIIHUPDQGR�PHWRGRORJLH�GHOOD�ULFHUFD�DUW�EDVHG�H�SHUIRUPDWLYH��LQ�JUDGR�GL�VROOHFLWDUH�PRGDOLWj�
GL�FRVWUX]LRQH�GHOOD�FRQRVFHQ]D�FKH�VLDQR�FRQWHVWXDOPHQWH�HPEHGGHG��HPERGLHG�H�LQFDUQDWH��
H�GL�SURGXUUH�GDWL�HVSUHVVLYL��PXOWL�VIDFFHWWDWL�H�UDSSUHVHQWD]LRQDOL��6RQR�PHWRGL�FKH�VROOHFLWDQR�
L�OHDUQHU�D�GHFRVWUXLUH�L�OXRJKL�VRFLDOL�GRPLQDQWL�FKH�QRQ�VRQR�SUREOHPDWL]]DWL��D�WHPDWL]]DUH�OH�
TXHVWLRQL�LQ�RUGLQH�DO�SRWHUH�H�DO�SULYLOHJLR��D�IRFDOL]]DUVL�QRQ�VROR�VXOOH�FDWHJRULH�SUHHVLVWHQWL��

�
���&IU��-��2¶�1HLO��9��0DUVLFN��8QGHUVWDQGLQJ�$FWLRQ�/HDUQLQJ��$0$�,QQRYDWLRQV�LQ�$GXOW�/HDUQLQJ��1HZ�<RUN��

������
���3HU�XQ�DSSURIRQGLPHQWR��VL�ULPDQGD�DL�FRQWULEXWL��+�/��6WXFNH\��(�:��7D\ORU��3��&UDQWRQ��'HYHORSLQJ�D�VXUYH\�

RI�WUDQVIRUPDWLYH�OHDUQLQJ�RXWFRPHV�DQG�SURFHVVHV�EDVHG�RQ�WKHRUHWLFDO�SULQFLSOHV��LQ�³-RXUQDO�RI�7UDQVIRUPDWLYH�
(GXFDWLRQ´���������������SS�����������$��5RPDQR��7UDQVIRUPDWLYH�/HDUQLQJ��$�5HYLHZ�RI�WKH�$VVHVVPHQW�7RROV��
LQ�³-RXUQDO�RI�7UDQVIRUPDWLYH�/HDUQLQJ´���������������SS����������



/RUHWWD�)DEEUL��)UDQFHVFD�%UDFFL��$OHVVDQGUD�5RPDQR�
�

�

�
�
�

�
���²�´$QQDOL�RQ�OLQH�GHOOD�'LGDWWLFD�H�GHOOD�)RUPD]LRQH�'RFHQWHµ��
9RO������Q����������²�,661�����������

�

TXDQWR�VXO� IXQ]LRQDPHQWR�VLWXDWR�GHL�SURFHVVL�GL� FDWHJRUL]]D]LRQH�H�GL� LQWHUSUHWD]LRQH�H�VXL�
PRGL�LQ�FXL�VL�SURGXFRQR�H�ULSURGXFRQR�QHL�VLWL�LVWLWX]LRQDOL���

1HOO¶DPELWR�GL�TXHVWH�WUDLHWWRULH�GL�ULFHUFD��DOFXQL�GL�TXHVWL�VWXGL�TXDOLWDWLYL�SHUPDQJRQR�D�XQD�
IDVH�SUHOLPLQDUH����DOWUL�KDQQR�IDWWR�ULIHULPHQWR�D�QXPHUL�H�FDPSLRQL�UHODWLYDPHQWH�HVLJXL��UHQ�
GHQGR�GLIILFLOH�TXDOVLDVL�WHQWDWLYR�GL�WUDGX]LRQH�R�WUDVIHULELOLWj��DOWUL�DQFRUD�KDQQR�GRFXPHQWDWR�
WHQWDWLYL�GL�RSHUD]LRQDOL]]D]LRQH�GL�HOHPHQWL�H�YDULDELOL� FKH�VRWWHQGRQR�DSSUHQGLPHQWL�GL� WLSR�
WUDVIRUPDWLYR�DWWUDYHUVR�XQ�DSSURFFLR�HWQRJUDILFR��IHQRPHQRORJLFR�R�FRVWUX]LRQLVWD�����

$�IURQWH�GL�TXHVWR�TXDGUR��JLj�GD�DOFXQL�DQQL�VRQR�RJJHWWR�GL�VWXGLR�SUDWLFKH�YDOXWDWLYH�SL��
RULHQWDWH�YHUVR�DSSURFFL�GL�WLSR�PXOWL�PHWRGR�H�PL[HG�PHWKRGV��GLVSRQLELOL�DOOD�FRQWDPLQD]LRQH�
FRQ�WHFQLFKH�H�VWUXPHQWL�GL�ULOHYD]LRQH�TXDQWLWDWLYL��/D�FRVWUX]LRQH�GL�XQ�IUDPHZRUN�TXDOL�TXDQ�
WLWDWLYR�SHU�YDOXWDUH�ULVXOWDWL�WUDVIRUPDWLYL�SHUVHJXH�O¶RELHWWLYR�GL�LGHQWLILFDUH�TXDOL�FRQGL]LRQL�SRV�
VRQR�IDFLOLWDUH�R�RVWDFRODUH�DSSUHQGLPHQWL�GL�WLSR�FULWLFR�ULIOHVVLYR��VH�QRQ�WUDVIRUPDWLYR��VRSUDW�
WXWWR�DOO¶LQWHUQR�GL�FRQWHVWL�HGXFDWLYL�H�RUJDQL]]DWLYL���

,O�GLEDWWLWR�GHOOD�FRPXQLWj�LQWHUQD]LRQDOH�q�DWWUDYHUVDWR�GD�WHQVLRQL�WUD�SRVL]LRQL�VROR�DSSD�
UHQWHPHQWH�DQWDJRQLVWH��GD�XQD�SDUWH��HPHUJRQR�FRQWULEXWL�FKH�HQIDWL]]DQR�O¶LQHIILFDFLD�GL�XQ�
DSSURFFLR�ULFRVWUXWWLYR��FKH�VL�SRQH�O¶RELHWWLYR�GL�PLVXUDUH�H[�SRVW��GRSR�XQ�LQWHUYHQWR�HGXFDWLYR��
XQ�SURJUDPPD�GL�VYLOXSSR�SURIHVVLRQDOH��XQ¶HVSHULHQ]D�GL�DSSUHQGLPHQWR�� O¶HVLWR�GL�SURFHVVL�
WUDVIRUPDWLYL�DWWUDYHUVR�LQGLFDWRUL�³VWDQGDUG´�GL�PLVXUD��'DOO¶DOWUD�SDUWH��DYDQ]DQR�JOL�VWXGL�FKH�
SURYDQR�D�VLVWHPDWL]]DUH�OH�ULFHUFKH�FKH�PHWWRQR�DOOD�SURYD�VWUXPHQWL�GL�DVVHVVPHQW�TXDQWLWD�
WLYR�GL�FDPELDPHQWL�QHOOH�SURVSHWWLYH�GL�VLJQLILFDWR��LQWHUURJDQGRVL�VXOOD�YDOLGLWj�GL�FRVWUXWWL��LQGL�
FDWRUL��YDULDELOL�H�SURFHGXUH�GL�LQGDJLQH��3HU�TXHVWL�XOWLPL��OD�SRVWD�LQ�JLRFR�q�FRVWUXLUH�H�YDOLGDUH�
DOO¶LQWHUQR�GL�FRPXQLWj�GL�ULFHUFD�LQWHUQD]LRQDOL�DSSURFFL�PXOWL�PHWRGR�LQ�JUDGR�GL�YDOXWDUH�QRQ�
VROR�L�FDPELDPHQWL�³GLFKLDUDWL´�GHL�VLQJROL�SURIHVVLRQLVWL��PD�DQFKH�GL�LQWHUFHWWDUH�L�SURFHVVL�GL�
ULIOHVVLRQH� FULWLFD� FKH� FRQGXFRQR�D� WUDVIRUPDUH�JOL� VFKHPL� GL� D]LRQH�H� OH� SUDWLFKH�GLGDWWLFKH�
DJLWH����4XHVWR�GLEDWWLWR�FKLDPD�LQ�JLRFR�SURVSHWWLYH�GLYHUJHQWL�QRQ�VROR�VXO�UXROR�GHOOD�YDOXWD�
]LRQH�FRPH�SURFHVVR�GL�FRVWUX]LRQH�GL�FRQRVFHQ]H�ULJRURVH��VRFLDOPHQWH�FRQGLYLVH�H�XWLOL�DOOR�
VYLOXSSR�GL�LQGLYLGXL��JUXSSL�H�FRPXQLWj��PD�DQFKH�VXOOH�PHWRGRORJLH�DWWUDYHUVR�OH�TXDOL�GHILQLUH�
H�R�PLVXUDUH�LO�YDORUH�GL�SURFHVVL�HVLWL�WUDVIRUPDWLYL�����

$�VROR�VFRSR�HVHPSOLILFDWLYR��VL�ULSRUWDQR�LQ�WDEHOOD���DOFXQL�GHL�WHVW�GL�DVVHVVPHQW�TXDQWLWD�
WLYR�FKH�L�FRQWULEXWL�HPSLULFL�VXOOD�WHRULD�WUDVIRUPDWLYD�UHVWLWXLVFRQR�FRPH�SDUWLFRODUPHQWH�SUR�
PHWWHQWL� SHU� OD� FRVWUX]LRQH�GL� XQ� DSSURFFLR�PXOWL�PHWRGR�DOOD� YDOXWD]LRQH�GHL� WUDQVIRUPDWLYH�
OHDUQLQJ�RXWFRPH��$EELDPR�VHOH]LRQDWR�TXHL� WHVW� LQ�DGR]LRQH�QHL�FRQVHVVL� LQWHUQD]LRQDOL�SHU�
O¶DVVHVVPHQW�LQ�SHUFRUVL�GL�VYLOXSSR�SURIHVVLRQDOH�GHL�GRFHQWL�GL�VFXROD���

�
���&IU��5�&��&R[��$VVHVVLQJ�7UDQVIRUPDWLYH�/HDUQLQJ��7RZDUG�D�8QLILHG�)UDPHZRUN��3K'�GLVVHUWDWLRQ��8QLYHU�

VLW\�RI�7HQQHVVHH���������
���&IU��&��6Q\GHU��*UDEELQJ�KROG�RI�D�PRYLQJ� WDUJHW�� ,GHQWLI\LQJ�DQG�PHDVXULQJ� WKH� WUDQVIRUPDWLYH� OHDUQLQJ�

SURFHVV��LQ�³-RXUQDO�RI�7UDQVIRUPDWLYH�(GXFDWLRQ´��������������SS����±������
���&IU��%�:��.RVH��(��/LP��7UDQVIRUPDWLYH�3URIHVVLRQDO�/HDUQLQJ�:LWKLQ�6FKRROV��5HODWLRQVKLS� WR�7HDFKHUV¶�

%HOLHIV��([SHUWLVH�DQG�7HDFKLQJ��LQ�³7KH�8UEDQ�5HYLHZ´������������SS�����±������
���&IU��+�/��6WXFNH\��(�:��7D\ORU��3��&UDQWRQ��'HYHORSLQJ�D�VXUYH\�RI�WUDQVIRUPDWLYH�OHDUQLQJ�RXWFRPHV�DQG�

SURFHVVHV�EDVHG�RQ�WKHRUHWLFDO�SULQFLSOHV��FLW��
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7DEHOOD���±�6WUXPHQWL�GL�DVVHVVPHQW�TXDQWLWDWLYR�GL�RXWFRPH�WUDVIRUPDWLYL�������
�

,�ULVXOWDWL�FKH�JOL�VWUXPHQWL�VX�GHVFULWWL�FRQVHQWRQR�GL�ULOHYDUH�SRVVRQR�HVVHUH�XWLOL]]DELOL�VLD�
SHU�O¶DXWRYDOXWD]LRQH�GHO�VLQJROR�GRFHQWH�VLD�QHOO¶DPELWR�GL�XQ�JUXSSR�GL�GRFHQWL��6L�WUDWWD�GL�WHVW�
GL�YDOXWD]LRQH�FKH�FRQVHQWRQR�GL�FRVWUXLUH�SURILOL�GL�GRFHQWL�H�GL�ULOHYDUH�TXDOL�VFKHPL�GL�D]LRQH�
GLFKLDUDQR�GL�DGRWWDUH�QHOO¶DIIURQWDUH�L�SUREOHPL��L�FRPSLWL�H�OH�DPELJXLWj�FDUDWWHUL]]DQWL�OH�SUR�
IHVVLRQL�FKH�VL�PXRYRQR�LQ�DPELWR�VFRODVWLFR���

1HOOD�WUDLHWWRULD�GHJOL�DSSURFFL�SUDFWLFH�EDVHG�H�FROODERUDWLYL�DOOR�VYLOXSSR�SURIHVVLRQDOH�GHL�
GRFHQWL���FKH�VL�WUDWWHJJLDQR�LQ�TXHVWR�DUWLFROR��OD�YDOXWD]LRQH�GL�RXWFRPH�WUDVIRUPDWLYL�FRVWLWXL�
VFH�XQ�FRVWUXWWR� LQWHUSUHWDELOH�FRPH�VWUXPHQWR� LQGLVSHQVDELOH�SHU� OR�VYLOXSSR�GHOOH�FRPXQLWj�
SURIHVVLRQDOL��5DSSUHVHQWD�TXHO�GLVSRVLWLYR�DWWUDYHUVR�LO�TXDOH�VL�LQWURGXFH�XQ�SURFHVVR�FLFOLFR�

�
���&IU��.��.LQJ��7KH�KDQGERRN�RI�WKH�HYROYLQJ�UHVHDUFK�RI�WUDQVIRUPDWLYH�OHDUQLQJ�EDVHG�RQ�WKH�OHDUQLQJ�DFWLYLWLHV�

VXUYH\��&KDUORWWH��1&��,$3��,QIRUPDWLRQ�$JH�3XE��������9��&DUXDQD��.��:RRGURZ��/��3pUH]��8VLQJ�WKH�/HDUQLQJ�
$FWLYLWLHV�6XUYH\�WR�([DPLQH�7UDQVIRUPDWLYH�/HDUQLQJ�([SHULHQFHV�LQ�7ZR�*UDGXDWH�7HDFKHU�3UHSDUDWLRQ�&RXUVHV��
LQ�³,Q6LJKW��$�-RXUQDO�RI�6FKRODUO\�7HDFKLQJ´����������������SS����������

���&IU��'�'��3UDWW��)LYH�3HUVSHFWLYHV�RQ�7HDFKLQJ�$GXOWV�DQG�+LJKHU�(GXFDWLRQ��0HOERXUQH��)/��.ULHJHU��������
���&IU��0��)HGHOL��&��7LQR��7HDFKLQJ�/HDUQLQJ#�8QLSG��LQVWUXPHQWV�IRU�IDFXOW\�GHYHORSPHQW��LQ�³)RUP#UH�2SHQ�

-RXUQDO�SHU�OD�IRUPD]LRQH�LQ�UHWH´���������������SS�����������,O�7HDFKLQJ�3HUVSHFWLYH�,QYHQWRU\�q�GLVSRQLELOH�RQOLQH�
LQ�LWDOLDQR�DO�OLQN��KWWS���ZZZ�WHDFKLQJSHUVSHFWLYHV�FRP�WSL��

���&IU��(�$��6W��3LHUUH��:K\�3RVW�4XDOLWDWLYH�,QTXLU\"��LQ�³4XDOLWDWLYH�,QTXLU\´����������������SS��������
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FKH�FRLQYROJH�OD�YDOLGD]LRQH�GL�VLVWHPL�GL�D]LRQL�H�GL�FRPSRUWDPHQWL�SDVVDWL��OD�VFRSHUWD�GL�HUURUL�
R�GL�RSSRUWXQLWj�� O¶LQYHQ]LRQH�GL�QXRYL�FRUVL�G¶D]LRQH�H� OD� ORUR�DWWXD]LRQH����4XHVWR�GRYUHEEH�
FRLQYROJHUH�XQ�SURFHVVR�FRQVDSHYROH�H�FULWLFR�GL�ULIOHVVLRQH�YROWR�D�SURGXUUH�QXRYH�SHUFH]LRQL��
RELHWWLYL�H�VWUDWHJLH�FRPSRUWDPHQWDOL����/D�SRUWDWD�LQQRYDWLYD�GL�TXHVWR�SURFHVVR�VL�VLWXD�QHOOR�
VIRU]R� GL� WHPDWL]]DUH� OD� FRPSOHVVLWj� GHO� SHUFRUVR� GL� YDOXWD]LRQH�� FRVWDQWHPHQWH� HVSRVWR�
DOO¶HVHUFL]LR�GL�XQD�IOHVVLELOLWj�WUD�ULJRUH�H�FRQGLYLVLRQH�VRFLDOH�QHOOD�VFHOWD�GHJOL�RJJHWWL�GL�YDOX�
WD]LRQH�H�GHOOD�SURVSHWWLYD�PHWRGRORJLFD�GD�DGRWWDUH�SHU�DQDOL]]DUOL����H�QHOOD�VWUDWHJLD�GL�FRLQ�
YROJHUH�JOL�DWWRUL�RUJDQL]]DWLYL�� L�GRFHQWL��SHU�VRVWHQHUH�SURFHVVL�GL�FDPELDPHQWR�SHUVRQDOL�H�
RUJDQL]]DWLYL���

9RUUHPPR�ULFKLDPDUH�O¶DWWHQ]LRQH�VXL�SURFHVVL�GL�DSSUHQGLPHQWR�FROOHWWLYR�FKH�GRYUHEEHUR�
DFFRPSDJQDUH�O¶DGR]LRQH�GL�GLVSRVLWLYL�YDOXWDWLYL����6X�TXHVWR�WHPD�YL�q�XQ¶DPSLD�OHWWHUDWXUD�FKH�
LQWHUSUHWD� OD� YDOXWD]LRQH� GHL� WUDQVIRUPDWLYH� OHDUQLQJ� RXWFRPH� FRPH� HVLWR� QRQ� GL� SURFHGXUH�
DVWUDWWH�R�GL�WHFQLFKH�GL�VWDQGDUGL]]D]LRQH��PD�GL�XQ¶DWWHQWD�FRQVLGHUD]LRQH�GHL�SURFHVVL�GL�SUR�
JHWWD]LRQH�D]LRQH�ULIOHVVLRQH�WUDVIRUPD]LRQH�FKH�OH�GLYHUVH�FRPXQLWj�DWWUDYHUVDQR�TXDQGR�VRO�
OHFLWDWH�GD�SUDWLFKH�ULIOHVVLYH����/¶DWWLYLWj�GL�ULIOHVVLRQH�H�LQGDJLQH�DFFRPSDJQD�LQ�PRGR�SHUPD�
QHQWH�O¶DGR]LRQH�GHOOH�PHWRGRORJLH�DWWLYH�GL�VYLOXSSR�H�LQWHQGH�HYLGHQ]LDUH�O¶HIILFDFLD�GL�TXHVWL�
PHWRGL�QHO�VROOHFLWDUH�SURFHVVL�GL�ULIOHVVLRQH�FULWLFD�LQGLYLGXDOL�H�GL�JUXSSR��,Q�TXHVWD�SURVSHWWLYD��
OD�YDOXWD]LRQH�q�XQD�IRUPD�GL�³ULIOHVVLRQH�LQ�FRUVR�G¶RSHUD´�FKH�VL�UHDOL]]D�QHO�PRPHQWR�LQ�FXL�L�
SURIHVVLRQLVWL�VRQR�LPSHJQDWL�LQ�SUDWLFKH�ULIOHVVLYH�LQ�FXL�DSSUHQGHUH�GDOOD�H�DWWUDYHUVR�O¶HVSH�
ULHQ]D��QH�YDOXWDQR�JOL�HVLWL��VL�DSURQR�DG�DOWUH�SURVSHWWLYH�H�GHILQLVFRQR�D]LRQL�SHU�PLJOLRUDUH�L�
ULVXOWDWL�DWWHVL����*OL�VWUXPHQWL�GL� LQGDJLQH�GL�YROWD�LQ�YROWD�DGRWWDWL�VRQR�WHVL�D�IDU�HPHUJHUH�OH�
UDSSUHVHQWD]LRQL�FKH�L�GRFHQWL�KDQQR�VXL�SURFHVVL�GL� LQVHJQDPHQWR��L�PRGHOOL� LPSOLFLWL�GL�LQVH�
JQDQWH�FKH�KDQQR�DFULWLFDPHQWH�DVVXQWR��O¶LQVHJQDQWH�HPSDWLFR��O¶LQVHJQDQWH�ULIOHVVLYR��O¶LQVH�
JQDQWH�JXLGD�� O¶LQVHJQDQWH�HVSHUWR��H� OH�GLVVRQDQ]H� WUD� OH� WHRULH�FKH�GLFKLDUDQR��FRPH� LQVH�
JQDQWH��DVFROWR�VHPSUH� L�ELVRJQL�GHJOL� VWXGHQWL�H�GHOOH�VWXGHQWHVVH��H� OH�SUDWLFKH�G¶XVR�FKH�
DJLVFRQR��VLD�FKH�VLD�HQWUR�LQ�DXOD�LQ�SUHVHQ]D��VLD�FKH�DYYLDPR�LO�FROOHJDPHQWR�GHOO¶DXOD�YLU�
WXDOH��LQL]LR�OD�OH]LRQH�FRQ�OD�VSLHJD]LRQH�GHO�FDSLWROR�FKH�GD�SURJUDPPD�VL�GHYH�DIIURQWDUH�LQ�
TXHOOD�VHWWLPDQD����

3HU�JOL�LQVHJQDQWL��OD�FRPSUHQVLRQH�GHOOH�SURSULH�H�DOWUXL�GLVWRUVLRQL�q�OD�FRQGL]LRQH�SHU�SUR�
FHGHUH�D�XQD�ULIOHVVLRQH�FROODERUDWLYD�H�D�QHJR]LD]LRQL�LQWHUSHUVRQDOL�IXQ]LRQDOL�DO�ORUR�VYLOXSSR�
SURIHVVLRQDOH��,�ULVXOWDWL�HPHUJHQWL��GXQTXH��QRQ�VRQR�DG�DSSDQQDJJLR�HVFOXVLYR�GHL�ULFHUFDWRUL�
DFFDGHPLFL��FKH�VWXGLDQR�L�GLVSRVLWLYL�GL�VXSSRUWR�DOOR�VYLOXSSR�SURIHVVLRQDOH�GHL�GRFHQWL��PD�

�
���&IU��0��&DVWROGL��9DOXWDUH�H�FHUWLILFDUH�OH�FRPSHWHQ]H��5RPD��&DURFFL�(GLWRUH��������
���&IU��$��0XUD��)RUPD]LRQH�GHJOL�LQVHJQDQWL�H�SURFHVVL�GL�LQFOXVLRQH��LQ�³1XRYD�6HFRQGDULD�5LFHUFD´������������

SS�����������*RPH]�3DORPD�)���,QWURGXFWLRQ��LQ�)��*RPH]�3DORPD��(G����(PERGLPHQW�	�6FKRRO��)URP�1HZ�$S�
SURDFK�RI�7HDFKLQJ�/HDUQLQJ�,QWHUDFWLRQ�WR�(&6�6FKRRO��/HFFH��3HQVD�0XOWLPHGLD��SS����������

���&IU��/��3HUOD��/D�YDOXWD]LRQH�IUD�VFLHQ]D�H�PRQGR�TXRWLGLDQR�GHOO
LQVHJQDQWH��1RWH�HSLVWHPRORJLFKH��LQ�³1XRYD�
6HFRQGDULD´�����������SS����������

���&IU��5��&DUGDUHOOR��5LFHUFD�GLGDWWLFD�� IDUH� LO�SXQWR�� LQ� ³)RUP#UH�2SHQ�-RXUQDO�SHU� OD� IRUPD]LRQH� LQ� UHWH´��
�������������SS��������

���&IU��/��)DEEUL��/D�YDOXWD]LRQH�FRPH�SURFHVVR�GL�LQQRYD]LRQH�RUJDQL]]DWLYD��LQ�³3HGDJRJLD�H�YLWD´������������
SS�����������

���&IU��3��/XFLVDQR��&RPSUHQGHUH�OD�YDOXWD]LRQH��LQ�³,�SUREOHPL�GHOOD�SHGDJRJLD´�����������SS������������
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GLYHQWDQR� RJJHWWR� GL� FRQGLYLVLRQH�� VFDQGDJOLDPHQWR�� ULIOHVVLRQH� H� YDOLGD]LRQH� DOO¶LQWHUQR� GHO�
JUXSSR�GL�GRFHQWL���
�
�
���5LIOHVVLRQL�FRQFOXVLYH��
�

/¶DUWLFROR�HVSORUD�OH�LPSOLFD]LRQL�HSLVWHPRORJLFKH�H�PHWRGRORJLFKH�GHOO
DSSURFFLR�WUDVIRUPD�
WLYR� DOOR� VYLOXSSR�SURIHVVLRQDOH� GHOO¶LQVHJQDQWH�� GL� FXL� HYLGHQ]LD� OH� FRQQHVVLRQL� FRQ� JOL� VWXGL�
SUDFWLFH�EDVHG�H�JOL�DSSURFFL�GHOOD�ULFHUFD�FROODERUDWLYD���

1HOOR�VSHFLILFR��DQDOL]]D�XQ�SHUFRUVR�PHWRGRORJLFR�±�EDVDWR�VX�XQD�YLVLRQH�SUDFWLFH�EDVHG�
H�FROODERUDWLYD�GHOO
DSSUHQGLPHQWR�WUDVIRUPDWLYR�±�ILQDOL]]DWR�D�SURPXRYHUH�GLIIHUHQWL�WLSRORJLH�
GL�SUDWLFKH�ULIOHVVLYH�H�VRVWHQHUH�SURFHVVL�FRQYHUVD]LRQDOL�FKH�SHUPHWWDQR�GL�DUWLFRODUH�H�YDOL�
GDUH�OH�UDSSUHVHQWD]LRQL�GHOOD�SURIHVVLRQH�GRFHQWH��L�PRGHOOL�LQWHULRUL]]DWL�GL�VFXROD�H�OH�SUDWLFKH�
GLGDWWLFKH�QHOO¶RWWLFD�GHOOR�VYLOXSSR�SURIHVVLRQDOH�GL�LQVHJQDQWL���

/D�VILGD�FKH�FKL�VFULYH�VL�SRQH��LQ�TXDQWR�DSSDUWHQHQWH�D�FRPXQLWj�GL�ULFHUFD�PXOWLVWDNHKRO�
GHU��GL�ULFHUFDWRUL�H�SUDFWLWLRQHU��q�LQGDJDUH�FRPH�FR�FRVWUXLUH�GLVSRVLWLYL�ULIOHVVLYL�FKH�VLDQR�LQ�
JUDGR�GL�IDU�HPHUJHUH�H�YDOLGDUH�OH�UDSSUHVHQWD]LRQL�FKH�L�OH�GRFHQWL�KDQQR�VXOOD�ORUR�LGHQWLWj�H�
UXROR�SURIHVVLRQDOH��H�GL�DVVXPHUOH�TXDOL�FRVWUXWWL�VRFLDOL�SHU�UHQGHUOL�RJJHWWR�GL�FRQVDSHYROH]]D�
H�GL�DSSUHQGLPHQWR�FULWLFR��*OL�DQFRUDJJL�FRQFHWWXDOL��L�PHWRGL�H�JOL�VWUXPHQWL�GL�YDOXWD]LRQH�SUH�
VHQWDWL�QHOO¶DUWLFROR�RIIURQR�HVHPSL�FKH�ULVXOWD�SURPHWWHQWH�DGRWWDUH�QHOOR�VYLOXSSR�SURIHVVLRQDOH�
GHL�GHOOH�GRFHQWL��*OL�DSSURFFL�PHWRGRORJLFL�GHVFULWWL�VL�VLWXDQR�QHO�IUDPHZRUN�GHOOH�PHWRGRORJLH�
WUDVIRUPDWLYH�� YDORUL]]DQR� O¶HVSHULHQ]D� GHL� OHDUQHU�� FKH� GLYHQWD� RJJHWWR� GL� VFDQGDJOLDPHQWR�
DOO¶LQWHUQR�GL�VHWWLQJ�JUXSSDOL��DVVXPRQR�FRPH�RELHWWLYR�GL�DSSUHQGLPHQWR�OD�JHQHUD]LRQH�GL�FR�
QRVFHQ]D�XWLOH�SHU�ULVROYHUH�SUREOHPL�H�FRQQHWWRQR�D]LRQH��SDUWHFLSD]LRQH��DSSUHQGLPHQWR��VYL�
OXSSR��)XWXUH�OLQHH�GL�LQGDJLQH�DYUDQQR�O¶RELHWWLYR�GL�FRVWUXLUH�XQD�PDSSD�DQDOLWLFD�GHL�PHWRGL�H�
GHOOH�WHFQLFKH�LQ�JUDGR�GL�VRVWHQHUH�OD�YDOLGD]LRQH�GHOOH�UDSSUHVHQWD]LRQL�VXOOH�LGHQWLWj�SURIHV�
VLRQDOH�GHL�GHOOH�GRFHQWL�H�GL�VROOHFLWDUH�SURFHVVL�GL�ULIOHVVLRQH�FULWLFD���

/¶DQDOLVL�GHO�SHUFRUVR�PHWRGRORJLFR�WUDWWHJJLDWR�QHO�FRQWULEXWR�FRQVHQWH�GL�HYLGHQ]LDUH�DQFKH�
FKH�OH�PHWRGRORJLH�WUDVIRUPDWLYH�SHU�OR�VYLOXSSR�SURIHVVLRQDOH�SRVVRQR�QDVFHUH�LQ�XQ�FRQWHVWR�
RUJDQL]]DWLYR�HG�HVVHUH�XVDWH�LQ�XQ�FRQWHVWR�HGXFDWLYR�H�YLFHYHUVD��6RQR�SUDWLFKH�FKH�WUDVODQR�
LQ�VHWWLQJ�GL�ULFHUFD�R�GL�IRUPD]LRQH��DVVXPRQR�VLJQLILFDWL�GLYHUJHQWL��H�LQ�FXL�L�VLQJROL�HOHPHQWL�VL�
SRVL]LRQDQR�D�VHFRQGD�FKH�O¶RELHWWLYR�VLD�GHFOLQDWR�YHUVR�OD�ULFHUFD�R�OR�VYLOXSSR�SURIHVVLRQDOH�
R�O¶LQQRYD]LRQH�RUJDQL]]DWLYD�QHOO¶LVWLWX]LRQH�VFRODVWLFD��6LD�QHOO¶XQR�FKH�QHOO¶DOWUR�RULHQWDPHQWR��
WXWWDYLD��LO�OHJDPH�WUD�ULFHUFD�H�DSSUHQGLPHQWR��WUD�DSSUHQGLPHQWR�H�D]LRQH�q�LQ�SDUWH�JDUDQ]LD�
GL� FDPELDPHQWR�H� LO� FDPELDPHQWR� UDSSUHVHQWD� O¶LPSUHVD� FRQGLYLVD�GHOOH� FRPXQLWj�GL� ULFHUFD�
PXOWLVWDNHKROGHU���

/D�WUDVOD]LRQH�GD�XQ�VHWWLQJ�DOO¶DOWUR�QRQ�q�XQ�SURFHVVR�OLQHDUH��PD�q�LO�IUXWWR�GHOOD�UHWH�GL�
UHOD]LRQL��D]LRQL�H�QHJR]LD]LRQL�DQFRUDWH�DL�VLJQLILFDWL��DOOH�FRQRVFHQ]H�H�DJOL�DSSUHQGLPHQWL�VL�
WXDWL�QHOOH�GLYHUVH�FRPXQLWj�VFLHQWLILFKH�H�SURIHVVLRQDOL��,Q�TXHVWR�TXDGUR��JOL�VWXGL�H�OH�ULFHUFKH�
VXOOH� PHWRGRORJLH� WUDVIRUPDWLYH� SHU� OR� VYLOXSSR� SURIHVVLRQDOH� GHL�GHOOH� GRFHQWL� VL� DUWLFRODQR�
FRPH�SURFHVVL�LQ�FRVWUX]LRQH��DSHUWL�D�PROWHSOLFL�FRQWDPLQD]LRQL�H�GHQWUR�SDUDGLJPL�LQWHUVH]LR�
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QDOL��3DUDIUDVDQGR�*KHUDUGL�H�/LSSL����SRVVRQR�HVVHUH�SHQVDWL�FRPH�VDSHUL�RSHQ�HQGHG�FDUDW�
WHUL]]DWL�GD�LQFRPSOHWH]]D��TXDVL�VL�WUDWWDVVH�GL�XQR�VSHWWDFROR�DSHUWR�DO�TXDOH�OD�ULFHUFD�GLGDWWLFD�
H�OH�FRQRVFHQ]H�FKH�HPHUJRQR�GDOOD�SUDWLFD�SRVVRQR�VHPSUH�DJJLXQJHUH�TXDOFRVD��

�
�

���%LEOLRJUDILD�GL�ULIHULPHQWR�
�

$LHOOR�3���3DFH�(�0���6LELOLR�0���$�VLPSOH[�DSSURDFK�LQ�,WDOLDQ�WHDFKHU�HGXFDWLRQ�SURJUDPPHV�
WR�SURPRWH�LQFOXVLYH�SUDFWLFHV��LQ�³,QWHUQDWLRQDO�-RXUQDO�RI�,QFOXVLYH�(GXFDWLRQ´������������SS����
����

$ODVWUD�9���.DQHNOLQ�&���6FDUDWWL�*���/D�IRUPD]LRQH�VLWXDWD��5HSHUWRUL�GL�SUDWLFD��0LODQR��)UDQ�
FR$QJHOL��������

$UJ\ULV�&���6FK|Q�'���$SSUHQGLPHQWR�RUJDQL]]DWLYR��7HRULD��PHWRGR�H�SUDWLFKH��0LODQR��*XH�
ULQL�(GLWRUH���������

$UJ\ULV�&���6FK|Q�'�$���7KHRU\�LQ�3UDFWLFH��,QFUHDVLQJ�SURIHVVLRQDO�HIIHFWLYHQHVV��6DQ�)UDQ�
FLVFR��-RVVH\�%DVV��������

%UDFFL�)���5RPDQR�$���0DUVLFN�9���$�SUDFWLFH�EDVHG�YLHZ�RI� WUDQVIRUPDWLYH� OHDUQLQJ��7KH�
FDVH� RI� D� FUDIW� RUJDQLVDWLRQ�� LQ�$��*DYULHODWRV��(��.RVWDUD��'�� /RDGV� �(GV����7UDQVIRUPDWLYH�
/HDUQLQJ�7KHRU\�DQG�3UD[LV��/RQGRQ��5RXWOHGJH��LQ�SUHVV��

%UDFFL�)���/¶DSSUHQGLPHQWR�DGXOWR��0HWRGRORJLH�GLGDWWLFKH�HG�HVSHULHQ]H�WUDVIRUPDWLYH��0L�
ODQR��8QLFRSOL��������

&DUGDUHOOR�5���5LFHUFD�GLGDWWLFD��IDUH�LO�SXQWR��LQ�³)RUP#UH�2SHQ�-RXUQDO�SHU�OD�IRUPD]LRQH�
LQ�UHWH´���������������SS��������

&DUU�'���0DNLQJ�6HQVH�RI�(GXFDWLRQ��$Q�,QWURGXFWLRQ�WR�WKH�3KLORVRSK\�DQG�7KHRU\�RI�(GX�
FDWLRQ�DQG�7HDFKLQJ��1HZ�<RUN��5RXWOHGJH��������

&DUXDQD�9���:RRGURZ�.���3pUH]�/���8VLQJ�WKH�/HDUQLQJ�$FWLYLWLHV�6XUYH\�WR�([DPLQH�7UDQV�
IRUPDWLYH�/HDUQLQJ�([SHULHQFHV�LQ�7ZR�*UDGXDWH�7HDFKHU�3UHSDUDWLRQ�&RXUVHV��LQ�³,Q6LJKW��$�
-RXUQDO�RI�6FKRODUO\�7HDFKLQJ´���������������SS���������

&DVWROGL�0���9DOXWDUH�H�FHUWLILFDUH�OH�FRPSHWHQ]H��5RPD��&DURFFL�(GLWRUH���������
&RJKODQ�'���&LUHOOD�6���6KDQL�$�%���$FWLRQ�UHVHDUFK�DQG�FROODERUDWLYH�PDQDJHPHQW�UHVHDUFK��

PRUH�WKDQ�PHHWV�WKH�H\H"�LQ�³,QWHUQDWLRQDO�-RXUQDO�RI�$FWLRQ�5HVHDUFK´��������������SS���������
'HVKOHU�'���0HWDSKRU�$QDO\VLV��([RUFLVLQJ�VRFLDO�JKRVWV��LQ�0H]LURZ�-��	�$VVRFLDWHV��)RV�

WHULQJ�&ULWLFDO�5HIOHFWLRQ�LQ�$GXOWKRRG��$�*XLGH�WR�7UDQVIRUPDWLYH�DQG�(PDQFLSDWRU\�/HDUQLQJ��
6DQ�)UDQFLVFR��-RVVH\�%DVV��������SS�����������

(UGDV�)�(���'LGDWWLFD�H� IRUPD]LRQH��/D�SURIHVVLRQDOLWj�GRFHQWH�FRPH�SURJHWWR��5RPD��$U�
PDQGR��������

)DEEUL� /���&RPXQLWj� GL� SUDWLFKH� H� DSSUHQGLPHQWR� ULIOHVVLYR�� 3HU� XQD� IRUPD]LRQH� VLWXDWD��
5RPD��&DURFFL�(GLWRUH��������

)DEEUL�/���0HODFDUQH�&���$SSUHQGHUH�D�VFXROD��0LODQR��)UDQFR$QJHOL��������

�
���&IU��6��*KHUDUGL��$��/LSSL��7UDGXUUH� OH� ULIRUPH� LQ�SUDWLFD��/H�VWUDWHJLH�GHOOD� WUDVOD]LRQH��0LODQR��5DIIDHOOR�

&RUWLQD�(GLWRUH��������
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)DEEUL�/���/D�YDOXWD]LRQH�FRPH�SURFHVVR�GL�LQQRYD]LRQH�RUJDQL]]DWLYD��LQ�³3HGDJRJLD�H�YLWD´��
����������SS�����������

)DEEUL�/���5RPDQR�$���0HWRGL�SHU�O¶DSSUHQGLPHQWR�WUDVIRUPDWLYR��&DVL��PRGHOOL��WHRULH��5RPD��
&DURFFL�(GLWRUH���������

)HGHOL� 0��� 7LQR� &��� 7HDFKLQJ�/HDUQLQJ#�8QLSG�� LQVWUXPHQWV� IRU� IDFXOW\� GHYHORSPHQW�� LQ�
³)RUP#UH�2SHQ�-RXUQDO�SHU�OD�IRUPD]LRQH�LQ�UHWH´���������������SS�����������

)HGHULJKL�3��� ,O� ³ODYRUR�GRFHQWH´�H� OD�TXDOLWj�GHL�FRQWHVWL�HGXFDWLYL��GULYHUV�H� LQLELWRUL�GHOOD�
WHDFKHU�DJHQF\��LQ�0��6LELOLR��3��$LHOOR��D�FXUD�GL���/R�VYLOXSSR�SURIHVVLRQDOH�GHL�GRFHQWL��5DJLR�
QDUH�GL�DJHQWLYLWj�SHU�XQD�VFXROD�LQFOXVLYD��1DSROL��(GL6(6��������SS������������

*KHUDUGL�6���/LSSL�$���7UDGXUUH�OH�ULIRUPH�LQ�SUDWLFD��/H�VWUDWHJLH�GHOOD�WUDVOD]LRQH��5DIIDHOOR�
&RUWLQD�(GLWRUH��0LODQR��������

*KHUDUGL�6���+RZ�WR�FRQGXFW�D�SUDFWLFH�EDVHG�VWXG\��&KHOWHQKDP��(GZDUG�(OJDU�3XEOLVKLQJ��
������

*RPH]�3DORPD�)��� ,QWURGXFWLRQ�� LQ�)��*RPH]�3DORPD��(G����(PERGLPHQW�	�6FKRRO��)URP�
1HZ� $SSURDFK� RI� 7HDFKLQJ�/HDUQLQJ� ,QWHUDFWLRQ� WR� (&6� 6FKRRO�� /HFFH�� 3HQVD�0XOWLPHGLD��
������SS����������

,OOHULV�.���(G����&RQWHPSRUDU\�WKHRULHV�RI� OHDUQLQJ�� OHDUQLQJ�WKHRULVWV���� LQ�WKHLU�RZQ�ZRUGV��
1HZ�<RUN��5RXWOHGJH���������

/DYH�-���:HQJHU�(���/¶DSSUHQGLPHQWR�VLWXDWR��'DOO¶RVVHUYD]LRQH�DOOD�SDUWHFLSD]LRQH�DWWLYD�
QHL�FRQWHVWL�VRFLDOL��7UHQWR��(ULFNVRQ��������

.DQHNOLQ�&��3LFFDUGR�&���6FDUDWWL�*���/D�ULFHUFD�D]LRQH��&DPELDUH�SHU�FRQRVFHUH�QHL�FRQWHVWL�
RUJDQL]]DWLYL��0LODQR��5DIIDHOOR�&RUWLQD�(GLWRUH��������

.LQJ�.���7KH�KDQGERRN�RI� WKH�HYROYLQJ� UHVHDUFK�RI� WUDQVIRUPDWLYH� OHDUQLQJ�EDVHG�RQ� WKH�
OHDUQLQJ�DFWLYLWLHV�VXUYH\��&KDUORWWH��1&��,$3��,QIRUPDWLRQ�$JH�3XE���������

/XFLVDQR�3���&RPSUHQGHUH�OD�YDOXWD]LRQH��LQ�³,�SUREOHPL�GHOOD�SHGDJRJLD´�����������SS������
������

0DUVLFN�9���0DOWELD�7���7KH�WUDQVIRUPDWLYH�SRWHQWLDO�RI�DFWLRQ�OHDUQLQJ�FRQYHUVDWLRQV��'HYHO�
RSLQJ�FULWLFDOO\�UHIOHFWLYH�SUDFWLFH�VNLOOV��LQ�0H]LURZ�-���7D\ORU�(���(GV����7UDQVIRUPDWLYH�OHDUQLQJ�
LQ�SUDFWLFH��,QVLJKWV�IURP�FRPPXQLW\��ZRUNSODFH��DQG�KLJKHU�HGXFDWLRQ��6DQ�)UDQFLVFR��-RVVH\�
%DVV��SS������������

0DUVLFN� 9��� :DWNLQV� .��� ,QIRUPDO� DQG� LQFLGHQWDO� OHDUQLQJ� LQ� WKH� ZRUNSODFH�� 1HZ� <RUN��
5RXWOHGJH���������

0H]LURZ�-���7D\ORU�(���(GV����7UDQVIRUPDWLYH�/HDUQLQJ�LQ�3UDFWLFH��,QVLJKWV�IURP�&RPPXQLW\��
:RUNSODFH��DQG�+LJKHU�(GXFDWLRQ��6DQ�)UDQFLVFR��-RVVH\�%DVV��������

0H]LURZ��-���$SSUHQGLPHQWR�H�7UDVIRUPD]LRQH��0LODQR��5DIIHOOR�&RUWLQD�(GLWRUH���������
0RUJDQ�*���,PDJHV��/H�PHWDIRUH�GHOO¶RUJDQL]]D]LRQH��0LODQR��)UDQFR$QJHOL��������
0XUD�$���)RUPD]LRQH�GHJOL� LQVHJQDQWL�H�SURFHVVL�GL� LQFOXVLRQH�� LQ� ³1XRYD�6HFRQGDULD�5L�

FHUFD´������������SS�����������
2¶�1HLO�-���0DUVLFN�9���3HHU�0HQWRULQJ�DQG�$FWLRQ�/HDUQLQJ�� LQ� ³$GXOW�/HDUQLQJ´������	����

������SS���������
2¶�1HLO�-���0DUVLFN�9���8QGHUVWDQGLQJ�$FWLRQ�/HDUQLQJ��1HZ�<RUN��$0$�,QQRYDWLRQV�LQ�$GXOW�

/HDUQLQJ��������
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3HUOD�/���/D�YDOXWD]LRQH�IUD�VFLHQ]D�H�PRQGR�TXRWLGLDQR�GHOO
LQVHJQDQWH��1RWH�HSLVWHPRORJL�
FKH��LQ�³1XRYD�6HFRQGDULD´�����������SS���������

3RODQ\L�.���7KH�WDFLW�GLPHQVLRQ��/RQGRQ��5RXWOHGJH�	�.HDJDQ��������
3UDWW�'�'���)LYH�3HUVSHFWLYHV�RQ�7HDFKLQJ�$GXOWV�DQG�+LJKHU�(GXFDWLRQ��0HOERXUQH��)/��

.ULHJHU��������
5LYROWHOOD�3�&���8Q
LGHD�GL�VFXROD��%UHVFLD��6FKROp�0RUFHOOLDQD��������
5RPDQR�$���7UDQVIRUPDWLYH�/HDUQLQJ��$�5HYLHZ�RI� WKH�$VVHVVPHQW�7RROV�� LQ� ³-RXUQDO� RI�

7UDQVIRUPDWLYH�/HDUQLQJ´��������������SS���������
6FK|Q�'�$���,O�SURIHVVLRQLVWD�ULIOHVVLYR��3HU�XQD�QXRYD�HSLVWHPRORJLD�GHOOD�SUDWLFD�SURIHVVLR�

QDOH��%DUL��'HGDOR��������
6KDQL�$�%���*XHUFL�0���&LUHOOD�6���D�FXUD�GL���&ROODERUDWLYH�PDQDJHPHQW�UHVHDUFK��7HRULD��

PHWRGL��HVSHULHQ]H��0LODQR��5DIIDHOOR�&RUWLQD�(GLWRUH���������
6FXOO\�5XVV�(���1LFRODLGHV�$���0DUVLFN�9���:DWNLQV�.���(GV����8SGDWH�RQ�,QIRUPDO�DQG�,QFL�

GHQWDO�/HDUQLQJ�7KHRU\��LQ�³1HZ�'LUHFWLRQV�IRU�$GXOW�DQG�&RQWLQXLQJ�(GXFDWLRQ´��0DOGHQ��:LOH\��
������������

6Q\GHU�&���*UDEELQJ�KROG�RI�D�PRYLQJ�WDUJHW��,GHQWLI\LQJ�DQG�PHDVXULQJ�WKH�WUDQVIRUPDWLYH�
OHDUQLQJ�SURFHVV��LQ�³-RXUQDO�RI�7UDQVIRUPDWLYH�(GXFDWLRQ´��������������SS�����������

6W��3LHUUH�(�$���:K\�3RVW�4XDOLWDWLYH�,QTXLU\"��LQ�³4XDOLWDWLYH�,QTXLU\´���������������SS�������
6WXFNH\�+�/���7D\ORU�(�:���&UDQWRQ�3���'HYHORSLQJ�D�VXUYH\�RI�WUDQVIRUPDWLYH�OHDUQLQJ�RXW�

FRPHV�DQG�SURFHVVHV�EDVHG�RQ�WKHRUHWLFDO�SULQFLSOHV��LQ�³-RXUQDO�RI�7UDQVIRUPDWLYH�(GXFDWLRQ´��
�������������SS�����������

:HQJHU�(���&RPXQLWj�GL�3UDWLFD��0LODQR��5DIIDHOOR�&RUWLQD�(GLWRUH��������
�
�
�
�
�
�
�

'DWD�GL�ULFH]LRQH�GHOO·DUWLFROR�����DSULOH������
'DWH�GL�ULFH]LRQH�GHJOL�HVLWL�GHO�UHIHUDJJLR�LQ�GRSSLR�FLHFR�����PDJJLR������H����PDJJLR������
'DWD�GL�DFFHWWD]LRQH�GHILQLWLYD�GHOO·DUWLFROR�����JLXJQR������
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$SSUHQGLPHQWR�WUDVIRUPDWLYR��ULFHUFD�FROODERUDWLYD�
H�DSSURFFLR�SUDFWLFH�EDVHG�
8QD�SURSRVWD�SHU�OR�VYLOXSSR�SURIHVVLRQDOH�GHOO¶LQVHJQDQWH�
�
�
/RUHWWD�)DEEUL��)UDQFHVFD�%UDFFL��$OHVVDQGUD�5RPDQR�
�
�
�
$EVWUDFW�±7KLV�DUWLFOH�H[SORUHV�WKH�HSLVWHPRORJLFDO�DQG�PHWKRGRORJLFDO�LPSOLFDWLRQV�RI�WKH�WUDQVIRUPDWLYH�DSSURDFK�
WR�WHDFKHU�SURIHVVLRQDO�GHYHORSPHQW��KLJKOLJKWLQJ�LWV�FRQQHFWLRQV�ZLWK�FROODERUDWLYH�UHVHDUFK�DQG�SUDFWLFH�EDVHG�
VWXGLHV��7KH�K\SRWKHVLV�RI�D�FRQVWUXFWLRQ�RI�PHDQLQJIXO�NQRZOHGJH�ZLWK��QRW�RQ��WKH�WHDFKHUV�LV�VXSSRUWHG��HPHUJ�
LQJ�IURP�WKH�FRPSDULVRQ�ZLWK�WKH�UHDO�SUREOHPV�RI�VFKRRO�OLIH�DQG�FDSDEOH�RI�FRSLQJ�ZLWK�WKH�FRPSOH[LW\�DQG�PXWD�
ELOLW\�FKDUDFWHUL]LQJ�WKH�FXUUHQW�FULVLV�VFHQDULRV�DQG�FKDQJH�RI�HGXFDWLRQDO�FRQWH[WV��$GRSWLQJ�D�SUDFWLFH�EDVHG�
SHUVSHFWLYH�RI�WUDQVIRUPDWLYH�OHDUQLQJ�WR�SURPRWH�WUDMHFWRULHV�RI�SURIHVVLRQDO�GHYHORSPHQW�LPSOLHV�WKH�DFWLYDWLRQ�RI�
F\FOHV�RI�DFWLRQ��GLDORJXH��DQG�UHIOHFWLRQ�WKURXJK�FROOHFWLYH�DQG�FROODERUDWLYH�LQTXLU\�SURFHVVHV�WKDW�NQRZ�KRZ�WR�
FRQQHFW�WKHRU\�DQG�SUDFWLFH��UHVHDUFK�DQG�SDUWLFLSDWLRQ��ULJRU�DQG�UHOHYDQFH��FRQFHSWXDO�FRKHUHQFH�DQG�LPSDFW��
7ZR�H[DPSOHV�DUH�SUHVHQWHG�WKDW�DUH�XVHIXO�IRU�XQGHUVWDQGLQJ�WKH�PHWKRGRORJLFDO�LPSOLFDWLRQV�RI�WKLV�DSSURDFK��
ZLWK�SDUWLFXODU�UHIHUHQFH�WR�WKH�WHFKQLTXH�RI�PHWDSKRUV�DQDO\VLV�DQG�WKH�SURWRFRO�RI�DFWLRQ�OHDUQLQJ�FRQYHUVDWLRQ��
�
5LDVVXQWR�±�/¶DUWLFROR�HVSORUD�OH�LPSOLFD]LRQL�HSLVWHPRORJLFKH�H�PHWRGRORJLFKH�GHOO
DSSURFFLR�WUDVIRUPDWLYR�DOOR�
VYLOXSSR�SURIHVVLRQDOH�GHOO¶LQVHJQDQWH��HYLGHQ]LDQGRQH�OH�FRQQHVVLRQL�FRQ�OD�ULFHUFD�FROODERUDWLYD�H�FRQ�JOL�VWXGL�
SUDFWLFH�EDVHG��Ê�VRVWHQXWD�O¶LSRWHVL�GL�XQD�FRVWUX]LRQH�GL�FRQRVFHQ]H�VLJQLILFDWLYH�FRQ��QRQ�VX��L�OH�GRFHQWL��HPHU�
JHQWL�GDO�FRQIURQWR�FRQ�L�SUREOHPL�UHDOL�GHOOD�YLWD�VFRODVWLFD�H�FDSDFL�GL�IDU�IURQWH�DOOD�FRPSOHVVLWj�H�DOOD�PXWHYROH]]D�
FDUDWWHUL]]DQWL�JOL�DWWXDOL�VFHQDUL�GL�FULVL�H�FDPELDPHQWR�GHL�FRQWHVWL�HGXFDWLYL��$GRWWDUH�XQD�SURVSHWWLYD�SUDFWLFH�
EDVHG�GHOO¶DSSUHQGLPHQWR�WUDVIRUPDWLYR�SHU�SURPXRYHUH�WUDLHWWRULH�GL�VYLOXSSR�SURIHVVLRQDOH�LPSOLFD�O¶DWWLYD]LRQH�GL�
FLFOL�GL�D]LRQH��GLDORJR�H�ULIOHVVLRQH�DWWUDYHUVR�SURFHVVL�GL�LQTXLU\�FROOHWWLYL�H�FROODERUDWLYL�FKH�VDSSLDQR�FRQLXJDUH�
WHRULD�H�SUDWLFD��ULFHUFD�H�SDUWHFLSD]LRQH��ULJRUH�H�ULOHYDQ]D��FRHUHQ]D�FRQFHWWXDOH�H�LPSDWWR��6RQR�SUHVHQWDWL�GXH�
HVHPSL�XWLOL�D�FRPSUHQGHUH�OH�ULFDGXWH�PHWRGRORJLFKH�GL�WDOH�DSSURFFLR��FRQ�SDUWLFRODUH�ULIHULPHQWR�DOOD�WHFQLFD�GL�
DQDOLVL�GHOOH�PHWDIRUH�H�DO�SURWRFROOR�GHOO¶DFWLRQ�OHDUQLQJ�FRQYHUVDWLRQ��
�
.H\ZRUGV�±�WUDQVIRUPDWLYH�OHDUQLQJ��UHIOHFWLYH�SUDFWLFHV��DFWLYH�PHWKRGRORJLHV��DFWLRQ�OHDUQLQJ�FRQYHUVDWLRQ��PHW�
DSKRU�DQDO\VLV�
�
3DUROH�FKLDYH�±�DSSUHQGLPHQWR�WUDVIRUPDWLYR��SUDWLFKH�ULIOHVVLYH��PHWRGRORJLH�DWWLYH�GL�VYLOXSSR��DFWLRQ�OHDUQLQJ�
FRQYHUVDWLRQ��DQDOLVL�GHOOH�PHWDIRUH�
�
/RUHWWD�)DEEUL�q�3URIHVVRUHVVD�2UGLQDULD�GL�'LGDWWLFD�H�3HGDJRJLD�6SHFLDOH�SUHVVR� LO�'LSDUWLPHQWR�GL�6FLHQ]H�
GHOOD�)RUPD]LRQH��8PDQH�H�GHOOD�&RPXQLFD]LRQH�,QWHUFXOWXUDOH�GHOO
8QLYHUVLWj�GL�6LHQD��+D�FRQGRWWR�ULFHUFKH�ILQD�
OL]]DWH�D�VWXGLDUH�OH�SUDWLFKH�ODYRUDWLYH�H�L�GLVSRVLWLYL�GL�VYLOXSSR�GHOOH�FRPXQLWj�SURIHVVLRQDOL�FRQ�SDUWLFRODUH�ULIHUL�
PHQWR�DL�SURFHVVL�GL�DSSUHQGLPHQWR�H�FRVWUX]LRQH�GHOOD�FRQRVFHQ]D�QHOOH�RUJDQL]]D]LRQL�� ,O� ODYRUR�GL� ULFHUFD�VL�
FRQFHQWUD�VXL�WHPL�FRQQHVVL�DOOD�7UDQVIRUPDWLYH�/HDUQLQJ�7KHRU\�H�DOOH�5HIOHFWLYH�3UDFWLFHV��7UD�OH�VXH�SXEEOLFD�
]LRQL��$SSUHQGHUH�D�YLYHUH�LQ�XQD�VRFLHWj�PXOWLHWQLFD��LQ�FROO��FRQ�9��$PLUDX[��(GXFDWLRQDO�5HIOHFWLYH�3UDFWLFHV�����
�������0HWRGL�SHU� O¶DSSUHQGLPHQWR� WUDVIRUPDWLYR�� �LQ�FROO�� FRQ�$��5RPDQR��5RPD��&DURFFL���������&RPXQLWj�GL�
SUDWLFKH�H�DSSUHQGLPHQWR�ULIOHVVLYR��SHU�XQD�IRUPD]LRQH�VLWXDWD���5RPD��&DURFFL���������
�



$SSUHQGLPHQWR�WUDVIRUPDWLYR��ULFHUFD�FROODERUDWLYD�H�DSSURFFLR�SUDFWLFH�EDVHG���
8QD�SURSRVWD�SHU�OR�VYLOXSSR�SURIHVVLRQDOH�GHOO¶LQVHJQDQWH�
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�

)UDQFHVFD�%UDFFL�q�3URIHVVRUHVVD�$VVRFLDWD�GL�'LGDWWLFD�H�3HGDJRJLD�6SHFLDOH�SUHVVR�LO�'LSDUWLPHQWR�GL�)RUPD�
]LRQH��/LQJXH��,QWHUFXOWXUD��/HWWHUDWXUH�H�3VLFRORJLD�GHOO
8QLYHUVLWj�GL�)LUHQ]H��,�VXRL�LQWHUHVVL�ULJXDUGDQR�OH�PHWR�
GRORJLH�GHOOD�ULFHUFD�FROODERUDWLYD�H�JOL�DSSURFFL�SUDFWLFH�EDVHG�DOOR�VWXGLR�GHL�SURFHVVL�GL�DSSUHQGLPHQWR�H�FDP�
ELDPHQWR�QHOOH�RUJDQL]]D]LRQL��QHOOH�FRPXQLWj�H�QHJOL�DGXOWL��8Q¶DOWUD�DUHD�GL�ULFHUFD�LQFOXGH�OH�SUDWLFKH�GLGDWWLFKH�
H�L�PHWRGL�SHU�IDFLOLWDUH�WUDLHWWRULH�GL�DSSUHQGLPHQWR�WUDVIRUPDWLYR�LQ�GLYHUVL�DPELWL��TXDOL�OD�IRUPD]LRQH�H�OR�VYLOXSSR�
SURIHVVLRQDOH��O¶HGXFD]LRQH�GL�JHQHUH�H�L�FRQWHVWL�PXOWLHWQLFL��7UD�OH�VXH�SXEEOLFD]LRQL��7RZDUG�D�PRGHO�WR�OHYHUDJH�
LQIRUPDO�DQG�LQFLGHQWDO�OHDUQLQJ�LQ�IDPLO\�FRQWH[WV��LQ�FROO��FRQ�9�-��0DUVLFN��.��:DWNLQV��$��5RPDQR��LQ�³/D�)DPL�
JOLD´�������������/
DSSUHQGLPHQWR�DGXOWR��PHWRGRORJLH�GLGDWWLFKH�HG�HVSHULHQ]H� WUDVIRUPDWLYH� �0LODQR��8QLFRSOL��
�������
�
$OHVVDQGUD�5RPDQR�q�5LFHUFDWULFH�6HQLRU�GL�'LGDWWLFD�H�3HGDJRJLD�6SHFLDOH�SUHVVR�LO�'LSDUWLPHQWR�GL�6FLHQ]H�
GHOOD�)RUPD]LRQH��8PDQH�H�GHOOD�&RPXQLFD]LRQH�,QWHUFXOWXUDOH�GHOO
8QLYHUVLWj�GL�6LHQD��,�VXRL�LQWHUHVVL�GL�ULFHUFD�
ULJXDUGDQR�OH�SUDWLFKH�GL�GLYHUVLW\�PDQDJHPHQW��OH�PHWRGRORJLH�GHOOD�ULFHUFD�FROODERUDWLYD�H�WUDVIRUPDWLYD��H�L�GL�
VSRVLWLYL�ULIOHVVLYL�SHU�OR�VYLOXSSR�GHOOH�FRPXQLWj�SURIHVVLRQDOL�QHL�FRQWHVWL�HGXFDWLYL�H�RUJDQL]]DWLYL��7UD�OH�VXH�SXE�
EOLFD]LRQL��'LYHUVLW\�	�'LVDELOLW\�0DQDJHPHQW��(VSHULHQ]H�GL�LQFOXVLRQH�VRFLDOH��0LODQR��0RQGDGRUL���������4XDQGR�
O¶DSSUHQGLPHQWR�WUDVIRUPD��3HUFRUVL�WHRULFL�H�VWUDWHJLH�GLGDWWLFKH�SHU�O¶HGXFD]LRQH�QHL�FRQWHVWL�VRFLDOL��0LODQR��)UDQ�
FR$QJHOL���������
�
�
3XU�HVVHQGR�LO�FRQWULEXWR�IUXWWR�GL�XQ�ODYRUR�FRQGLYLVR��/RUHWWD�)DEEUL�q�DXWULFH�GHO�SDUDJUDIR����)UDQFHVFD�
%UDFFL�q�DXWULFH�GHL�SDUDJUDIL����������$OHVVDQGUD�5RPDQR�q�DXWULFH�GHL�SDUDJUDIL�����������
�
�
�
���,QWURGX]LRQH��

�
,�FDPELDPHQWL�RUPDL�QRWL�FKH�QHOO¶XOWLPR�YHQWHQQLR�KDQQR�FRQWUDGGLVWLQWR�OH�LGHH�VXOOD�QDWXUD�

GHOO¶DSSUHQGLPHQWR�KDQQR�FRQVHQWLWR�GL�VRWWROLQHDUQH�OH�FDUDWWHULVWLFKH�GL�SURFHVVR�FRVWUXWWLYR��
VRFLDOH�H�FRQWHVWXDOL]]DWR��$FFDQWR�DOOH�GHILQL]LRQL�SL��WUDGL]LRQDOL�±�FKH�LPSOLFDQR�O¶DSSOLFD]LRQH�
GL�FDSDFLWj�FRJQLWLYH�DG�DPELWL�VFRQRVFLXWL�SHU�DFTXLVLUH�QXRYH�FRQRVFHQ]H�±�QH�VRQR�VWDWH�
HODERUDWH�DOWUH�FKH�LQFOXGRQR�GLPHQVLRQL�UHOD]LRQDOL��HPRWLYH�H�VRFLDOL���/¶DSSUHQGHUH�q�DQGDWR�
FRQILJXUDQGRVL�FRPH�OR�VYLOXSSR�GL�FRPSHWHQ]H�FRQQHVVH�DOOD�FDSDFLWj�GL�JHVWLUH�OH�VILGH�HPHU�
JHQWL�GDOOD�SUDWLFD����

0XWDPHQWL�DQDORJKL�KDQQR�ULJXDUGDWR�L�SURFHVVL�GL�DSSUHQGLPHQWR�H�VYLOXSSR�SURIHVVLRQDOH�
GHOO¶LQVHJQDQWH��SHUPHWWHQGR��DOPHQR�LQ�SDUWH��GL�SUHQGHUH�OH�GLVWDQ]H�GD�XQD�ORJLFD�IRUPDWLYD�
LPSHUQLDWD�VXOO¶LOOXVRULD� WUDVPLVVLRQH�H�FDXVD]LRQH� WUD�VDSHUL� WHRULFR�GLVFLSOLQDUL�H�SUDWLFL���/D�
ULOHYDQ]D�GHL�VDSHUL�SUDWLFL�±�FRVWUXLWL�H�GLVWULEXLWL�ORFDOPHQWH�DWWUDYHUVR�SURFHVVL�ULFRUVLYL�GL�WUDQ�
VD]LRQH�VRFLDOH�� FKH�VL� WUDWWD�GL� LQWHUFHWWDUH�H�VRWWRSRUUH�D�HODERUD]LRQH�FULWLFD�H� ULIOHVVLYD�±�
FRVWLWXLVFH�LO�SXQWR�GL�IRU]D�GL�WUDLHWWRULH�IRUPDWLYH�HIILFDFL��VHQVDWH�H�SHUWLQHQWL���

�
��&IU��.�� ,OOHULV� �(G����&RQWHPSRUDU\� WKHRULHV�RI� OHDUQLQJ�� OHDUQLQJ� WKHRULVWV���� LQ� WKHLU�RZQ�ZRUGV��1HZ�<RUN��

5RXWOHGJH��������
��&IU��(��:HQJHU��&RPXQLWj�GL�3UDWLFD��0LODQR��5DIIDHOOR�&RUWLQD�(GLWRUH��������(��6FXOO\�5XVV��$��1LFRODLGHV��

9��0DUVLFN��.��:DWNLQV��(GV����8SGDWH�RQ�,QIRUPDO�DQG�,QFLGHQWDO�/HDUQLQJ�7KHRU\��LQ�³1HZ�'LUHFWLRQV�IRU�$GXOW�DQG�
&RQWLQXLQJ�(GXFDWLRQ´�������0DOGHQ��:LOH\��������

��9��$ODVWUD��&��.DQHNOLQ��*��6FDUDWWL��/D�IRUPD]LRQH�VLWXDWD��0LODQR��)UDQFR$QJHOL��������
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1HO�GLEDWWLWR�QD]LRQDOH�H�LQWHUQD]LRQDOH�KDQQR�JXDGDJQDWR�XQD�JUDQGH�FHQWUDOLWj�DSSURFFL�
FRVWUX]LRQLVWL��VLWXDWL�H�WUDVIRUPDWLYL�DOOR�VYLOXSSR�SURIHVVLRQDOH�GHOO¶LQVHJQDQWH��LQWHUHVVDWL�DOOH�
IRUPH�GHOO¶DFFDGHUH�LQ�VLWXD]LRQH��DL�VDSHUL�FKH�OH�RUJDQL]]D]LRQL�VFRODVWLFKH�JHQHUDQR�H�DOOH�
HVLJHQ]H�GL�VYLOXSSR�GHOOH�FRPXQLWj�HGXFDWLYH�FRLQYROWH���&Lz�ULPDQGD�DOOD�QHFHVVLWj�GL�ULYHGHUH�
H�ULODQFLDUH�OH�FRQGL]LRQL�H�OH�PRGDOLWj�DWWUDYHUVR�OH�TXDOL��QHL�VHWWLQJ�IRUPDWLYL��VRQR�ULFRQRVFLXWL��
LPSLHJDWL�H�DUWLFRODWL�VDSHUL�IRUPDOL�H�SUDWLFL��FRQRVFHQ]H�HVSOLFLWH�H�WDFLWH��GLPHQVLRQL�PDWHULDOL�
H�LPPDWHULDOL��GLVSRVLWLYL�WHFQLFL�H�SURGX]LRQL�GLVFRUVLYR�FRQYHUVD]LRQDOL�FKH�GDQQR�VHQVR�H�VL�
JQLILFDWR�VRFLDOH�DOO¶DSSUHQGHUH�GHL�VRJJHWWL��'L�TXL��O¶DSHUWXUD�D�LQHGLWH�SRVVLELOLWj�GL�UHFXSHUDUH�
DXWHQWLFKH�FRQGL]LRQL�GL�VRJJHWWLYLWj�H�UDSSRUWR�HPDQFLSDWLYR�FRQ�OH�SURSULH�WUDLHWWRULH�ODYRUDWLYH��
SURIHVVLRQDOL��RUJDQL]]DWLYH�H�GL�YLWD��

'DWR� TXHVWR� TXDGUR�� O¶DUWLFROR� HVSORUD� OH� LPSOLFD]LRQL� HSLVWHPRORJLFKH� H� PHWRGRORJLFKH�
GHOO
DSSURFFLR�WUDVIRUPDWLYR�DOOR�VYLOXSSR�SURIHVVLRQDOH�GHOO¶LQVHJQDQWH��SURSRQHQGR�XQD�FRQWD�
PLQD]LRQH�FRQ�OD�ULFHUFD�FROODERUDWLYD�H�FRQ�JOL�VWXGL�SUDFWLFH�EDVHG��4XHVWR�FRPSRUWD�DVVX�
PHUH�OD�FROODERUD]LRQH�WUD�ULFHUFDWULFL�H�SUDFWLWLRQHU�FRPH�FRQGL]LRQH�HSLVWHPRORJLFD�HVVHQ]LDOH�
SHU�IDFLOLWDUH�±�DWWUDYHUVR�SURFHVVL�GL�LQTXLU\�FROOHWWLYL��HPHUJHQWL�H�VLVWHPDWLFL�±�PRGDOLWj�GL�SUR�
GX]LRQH�GHOOD�FRQRVFHQ]D�FKH�PHWWDQR� LQ�GLDORJR�VDSHUL� WHRULFL�FRQVROLGDWL�H� L�VLJQLILFDWL�FKH�
JOL�OH� LQVHJQDQWL�DWWULEXLVFRQR�DO�SURSULR�UXROR�H�LGHQWLWj�SURIHVVLRQDOL��DO� ORUR�DJLUH�GLGDWWLFR�H�
DOOH�UHDOWj�VFRODVWLFKH�GL�DSSDUWHQHQ]D��FRVu�GD�HVHUFLWDUH�XQD�ORUR�DQDOLVL�H�YDOLGD]LRQH�FULWLFD���
/D�SRVWD�LQ�JLRFR�FRQVLVWH�QHOOD�SRVVLELOLWj�GL�JHQHUDUH�VLD�ULOHYDQ]D�SUDWLFD�±�SURGXFHQGR�FR�
QRVFHQ]H�YLFLQH�DL�SUREOHPL�H�LQ�JUDGR�GL�RULHQWDUH�VLWXD]LRQL�UHDOL�±�VLD�UHSHUWRUL�GL�FRQRVFHQ]D�
WUDVIHULELOH�LQ�GLYHUVL�FRQWHVWL���/¶D]LRQH�IRUPDWLYD�QRQ�SXz��LQ�WDOH�SURVSHWWLYD��FKH�VLWXDUVL��JXD�
GDJQDQGR�SURVVLPLWj�ORFDOH�H�FRQILJXUDQGR�QXRYH�SDUROH�FKLDYH��DWWLQHQWL�DO�VLJQLILFDWR�FKH�JOL�OH�
LQVHJQDQWL�DWWULEXLVFRQR�DJOL�RJJHWWL�GL�ODYRUR��DOO¶HVSHULHQ]D�SURIHVVLRQDOH�FKH�YLYRQR��DOOH�SUD�
WLFKH�HGXFDWLYH�H�GLGDWWLFKH�GL�SURGX]LRQH�H�ULSURGX]LRQH�GHL�VLVWHPL�GL�DWWLYLWj�LQ�FXL�VRQR�FRLQ�
YROWL��DL�SURFHVVL�GL� ULIOHVVLYLWj�FKH�VRQR��R�PHQR��DOLPHQWDWL�H�VRVWHQXWL�GD�XQ�SXQWR�GL�YLVWD�
RUJDQL]]DWLYR�H�LVWLWX]LRQDOH��

,�SURVVLPL�SDUDJUDIL�GHVFULYRQR��
$�� FRPH�LO�FRQFHWWR�GL�DSSUHQGLPHQWR�WUDVIRUPDWLYR�VLD�VWDWR�WUDGRWWR�QHOOD�FRPXQLWj�GL�UL�

FHUFD�GL�FXL�OH�DXWULFL�IDQQR�SDUWH��IRUPXODQGRQH�XQD�YLVLRQH�SUDFWLFH�EDVHG�H�FROODERUDWLYD���
%�� XQ�SHUFRUVR�PHWRGRORJLFR�±�EDVDWR�VX�XQD�YLVLRQH�SUDFWLFH�EDVHG�H�FROODERUDWLYD�GHOO
DS�

SUHQGLPHQWR�WUDVIRUPDWLYR�±�SHU�SURPXRYHUH�GLIIHUHQWL�WLSRORJLH�GL�SUDWLFKH�ULIOHVVLYH�H�VRVWHQHUH�
SURFHVVL�FRQYHUVD]LRQDOL�FKH�SHUPHWWDQR�GL�DUWLFRODUH�H�YDOLGDUH�OH�UDSSUHVHQWD]LRQL�GHOOD�SUR�
IHVVLRQH�GRFHQWH��L�PRGHOOL�LQWHULRUL]]DWL�GL�VFXROD�H�OH�SUDWLFKH�GLGDWWLFKH�FRVu�GD�DFFRPSDJQDUH�
OR�VYLOXSSR�SURIHVVLRQDOH�GL�LQVHJQDQWL���

�
��&IU��3�&��5LYROWHOOD��8Q
LGHD�GL�VFXROD��%UHVFLD��6FKROp�0RUFHOOLDQD��������3��$LHOOR��(�0��3DFH��0��6LELOLR��$�

VLPSOH[�DSSURDFK�LQ�,WDOLDQ�WHDFKHU�HGXFDWLRQ�SURJUDPPHV�WR�SURPRWH�LQFOXVLYH�SUDFWLFHV��LQ�³,QWHUQDWLRQDO�-RXUQDO�
RI�,QFOXVLYH�(GXFDWLRQ´������������SS��������

��&IU��'��&RJKODQ��6��&LUHOOD��$��%��6KDQL��$FWLRQ�UHVHDUFK�DQG�FROODERUDWLYH�PDQDJHPHQW�UHVHDUFK��PRUH�WKDQ�
PHHWV�WKH�H\H"��LQ�³,QWHUQDWLRQDO�-RXUQDO�RI�$FWLRQ�5HVHDUFK´��������������SS���������

��&IU��&��.DQHNOLQ��&��3LFFDUGR��*��6FDUDWWL��/D�ULFHUFD�D]LRQH��&DPELDUH�SHU�FRQRVFHUH�QHL�FRQWHVWL�RUJDQL]]D�
WLYL��0LODQR��5DIIDHOOR�&RUWLQD�(GLWRUH��������



$SSUHQGLPHQWR�WUDVIRUPDWLYR��ULFHUFD�FROODERUDWLYD�H�DSSURFFLR�SUDFWLFH�EDVHG���
8QD�SURSRVWD�SHU�OR�VYLOXSSR�SURIHVVLRQDOH�GHOO¶LQVHJQDQWH�
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&�� GXH�HVHPSL�XWLOL�D�FRPSUHQGHUH�OH�ULFDGXWH�PHWRGRORJLFKH�H�RSHUDWLYH�GL�WDOH�DSSURFFLR��
FRQ�SDUWLFRODUH�ULIHULPHQWR�DOOD�WHFQLFD�GL�DQDOLVL�GHOOH�PHWDIRUH��DO�SURWRFROOR�GHOO¶DFWLRQ�OHDUQLQJ�
FRQYHUVDWLRQ��

'�� OD�YDOXWD]LRQH�GHJOL�RXWFRPH�WUDVIRUPDWLYL��
�
�

���7UDQVIRUPDWLYH�HGXFDWLRQ�UHVHDUFK�H�VYLOXSSR�SURIHVVLRQDOH��
�

$IIURQWDUH� LO� WHPD�GHOOR�VYLOXSSR�SURIHVVLRQDOH�GHJOL�GHOOH� LQVHJQDQWL� VLJQLILFD�FKLDPDUH� LQ�
FDXVD�TXHO�FDPSR�GL�LQWHUHVVH�WUDQVGLVFLSOLQDUH�FKH�WHPDWL]]D�QXRYH�IRUPH�GL�FRVWUX]LRQH�GL�
FRQRVFHQ]H�VSHQGLELOL�SHU�O¶DSSUHQGLPHQWR�GHOOH�FRPXQLWj�H�GHOOH�RUJDQL]]D]LRQL��1HO�OLEUR�&RO�
ODERUDWLYH�PDQDJHPHQW� UHVHDUFK�� LO� WLWROR� GHOOD� SUHID]LRQH�5LODQFLDUH� OD� SURGX]LRQH� GL� FRQR�
VFHQ]D�VLJQLILFDWLYD��YHUVR�L�SDUDPHWUL�GL�ULFHUFD�QHOOD�H�FRQ�OH�RUJDQL]]D]LRQL�UDFFKLXGH�OD�WHVL�
FKH�XQD�FRPXQLWj�GL�VFLHQ]LDWL�FRQGLYLGH���&ROODERUD]LRQH�VWD�SHU�GLVSRQLELOLWj�D�LQWHUDJLUH�FRQ�
XQD�SOXUDOLWj�GL�DWWRUL�SRUWDWRUL�GL�GLYHUVL�LQWHUHVVL��OHWWXUH�H�SRVL]LRQL�GLYHUVH��VWD�SHU�O¶RS]LRQH�
YHUVR�OD�UHDOL]]D]LRQH�GL�SURFHVVL�GL�FRVWUX]LRQH�GL�FRQRVFHQ]D�LQ�WHUPLQL�GL�IDWWLELOLWj��DSSOLFDEL�
OLWj�DOOD�YLWD�UHDOH�H�ULOHYDQ]D�GHOOD�ULFHUFD���

,O�YROXPH�VL�SURSRQH�GL�ULVSRQGHUH�D�XQD�VHULH�GL�GRPDQGH�FKH�LQYHVWRQR�WUDVYHUVDOPHQWH�
WXWWH�OH�GLVFLSOLQH�OD�FXL�ULFHUFD�YXROH�GDUH�XQ�FRQWULEXWR�DOOR�VYLOXSSR�SURIHVVLRQDOH�H�RUJDQL]]D�
WLYR��6L�FKLHGH�SHUFKp�OH�FRQRVFHQ]H�SURGRWWH�GDL�ULFHUFDWRUL�QRQ�VRQR�XWLOL�D�FKL�ODYRUD�VXO�FDPSR�
H�D�TXDOL�FRQGL]LRQL�SRWUHEEHUR�HVVHUOR��(YLGHQ]LD�SRVVLELOL�FDPSL�GLVFRUVLYL��SHU�HVHPSLR��TXHOOR�
QHRLVWLWX]LRQDOH�FKH�SUHILJXUD�±�PHWWHQGR�LQ�UHOD]LRQH�DWWRUL��SURGRWWL��LQWHUHVVL��RUJDQL]]D]LRQL�
VHFRQGR�DPELWL�GL�UHFLSURFR�LQIOXHQ]DPHQWR�±�XQ�QXRYR�FDPSR�GL�VLJQLILFDWL�H�LQWHUD]LRQL��,O�SUR�
FHVVR�GL�ULVLJQLILFD]LRQH�FKH�YXROH�FRQVHJQDUH�D�WXWWL�L�VRJJHWWL�FRLQYROWL�±�XQLYHUVLWj��LPSUHVD�H�
PDQDJHPHQW�±�LO�ULFRQRVFLPHQWR�GHOOD�GLVWDQ]D�WUD�VDSHUL�H�SURFHVVL�RUJDQL]]DWLYL�UHDOL���

4XDQGR�VL�SDUOD�GL�ULFHUFD�HGXFDWLYD��LQVHJQDPHQWR�H�PDQDJHPHQW�VFRODVWLFR�L�SUREOHPL�QRQ�
VRQR�DIIDWWR�GLYHUVL��4XDO�q�LO�OLYHOOR�GL�DSSOLFDELOLWj�GHOOH�FRQRVFHQ]H�SURGRWWH�GDOOD�ULFHUFD�HGX�
FDWLYD�H�OD�ORUR�VLJQLILFDWLYLWj�LQ�WHUPLQL�GL�VYLOXSSR�SURIHVVLRQDOH"�

/D�ULVSRVWD�q�FRPSOHVVD��3HU�HVHPSLR��VL�q�DIIHUPDWD�GDJOL�DQQL�2WWDQWD�OD�FRQYLQ]LRQH�GHOOD�
QHFHVVLWj�GL�FROODERUD]LRQH�WUD�ULFHUFDWRUL�H�SUDFWLWLRQHUV��,O�FRVWUXWWR�GL�SDUWHFLSD]LRQH�q�GLYHQ�
WDWR�SDUWH�GL�XQ¶HSLVWHPRORJLD�SURIHVVLRQDOH�FKH�ULFRQRVFH�H�YDORUL]]D�L�SURFHVVL�GL�FRVWUX]LRQH�
GL�FRQRVFHQ]D�LQ�DWWR�QHL�FRQWHVWL�SURIHVVLRQDOL��$OOR�VWHVVR�WHPSR��OH�HSLVWHPRORJLH�SURIHVVLR�
QDOL� LQWHUHVVDWH� D� FRPSUHQGHUH� FRPH� L� SUDFWLWLRQHU� IDQQR� IURQWH� DL� SUREOHPL� FKH� LQFRQWUDQR�
DSUHQGR�SHUFRUVL�ULIOHVVLYL�H�GL�LQTXLU\�KDQQR�VROOHFLWDWR�XQ¶DQDOLVL�FULWLFD�DQFKH�QHOOH�HSLVWHPR�
ORJLH�GHOOD�ULFHUFD��/¶HPHUJHQ]D�GHOOD�JHQHUDWLYLWj�FRQRVFLWLYD�GHOOH�FRPXQLWj�SURIHVVLRQDOL�KD�
UHVR�GLVFXWLELOH�OD�FRQYLQ]LRQH�FKH�YL�VLD�XQ�VROR�OXRJR�OHJLWWLPDWR�D�SURGXUUH�FRQRVFHQ]D��

/D� WHRULD� WUDVIRUPDWLYD��SRUWDQGR�DO�FHQWUR�GHO�GLEDWWLWR� OD� ULIOHVVLRQH�FULWLFD��VL�q�SURSRVWD�
FRPH� LO�GLVSRVLWLYR� LQWHUSUHWDWLYR�H�PHWRGRORJLFR�DWWUDYHUVR� LO�TXDOH� L�SURIHVVLRQLVWL�JHQHUDQR�

�
��&IU��$�%��6KDQL��0��*XHUFL��6��&LUHOOD��D�FXUD�GL���&ROODERUDWLYH�PDQDJHPHQW�UHVHDUFK��7HRULD��PHWRGL��HVSH�

ULHQ]H��0LODQR��5DIIDHOOR�&RUWLQD�(GLWRUH���������
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FRQRVFHQ]H��LQ�SDUWH�LPSOLFLWH�SHUFKp�LVFULWWH�GHQWUR�OH�D]LRQL��LQ�SDUWH�HVSOLFLWH�SHUFKp�IUXWWR�GL�
SURFHVVL�ULIOHVVLYL�GL�FRPXQLWj�GL�ODYRUR�FKH�FRQGLYLGRQR�XQD�SUDWLFD��

6L�VWD�GLVFXWHQGR�GHOOD�SRVVLELOLWj�GL�XQ�UDSSRUWR�SURPHWWHQWH�WUD�ULJRUH�VFLHQWLILFR�H�VROX]LRQH�
GHL�SUREOHPL��&
q�FKL�DQFRUD�WHPDWL]]D�LO�ULJRUH�VHFRQGR�XQ�FRGLFH�XQLYRFR�GHWWDWR�GD�SURFHGX�
UDOLWj�VFLHQWLILFKH�LQGLVFXWLELOL��GDOOD�QHFHVVLWj�GL�SUHVLGLDUH�LQTXLQDPHQWL�SHULFRORVL�H�ULYHQGLFD�OD�
ULFHUFD� FRPH� SUHURJDWLYD� GL� FKL� DSSDUWLHQH� DOO¶DFFDGHPLD�� (PHUJRQR� SURVSHWWLYH� FKH� KDQQR�
PHVVR�LQ�GLVFXVVLRQH�LO�SDUDGLJPD�VHFRQGR�FXL�OD�ULFHUFD�q�SUHURJDWLYD�GHL�ULFHUFDWRUL��HYLGHQ�
]LDQGR�FRPH�OD�SURGX]LRQH�GHOOD�FRQRVFHQ]D�VLD�GLIIXVD�H�DSSDUWHQJD�DOOH�FRPXQLWj��

6FK|Q�KD� VRWWROLQHDWR� FRPH�DWWUDYHUVR� OD� ULIOHVVLRQH�QHO� FRUVR�GHOO¶D]LRQH� L� SURIHVVLRQLVWL�
SURGXFDQR�FRQRVFHQ]D��DIIURQWDQGR�LPSUHYLVWL�H�TXHVWLRQL�FRQWURYHUVH���'D�HSLVWHPRORJR�GHOOH�
SURIHVVLRQL�±�GRSR�DYHU�VWXGLDWR�OH�SUDWLFKH�ODYRUDWLYH�GL�TXHL�SURIHVVLRQLVWL�FKH�GHILQLVFH�GHOOD�
SURJHWWD]LRQH��FLRq�WXWWL�FRORUR�FKH�KDQQR�FRPH�FRPSLWR�OD�WUDVIRUPD]LRQH�GL�XQ�SUREOHPD�GD�
XQD�VLWXD]LRQH�$�D�XQD�VLWXD]LRQH�%�±�DIIHUPD�FKH�L�SURIHVVLRQLVWL�GL�IURQWH�D�XQ�SUREOHPD�R�D�
VLWXD]LRQL�FDUDWWHUL]]DWH�GD�FRQIOLWWL�GL�LQWHUHVVH�R�GL�YDORUH��SURGXFRQR�FRQRVFHQ]D�DWWUDYHUVR�L�
SURFHVVL�ULIOHVVLYL�FKH�SRQJRQR�LQ�DWWR��$UJ\ULV�H�6FK|Q�LQGDJDQR�JOL�RVWDFROL�FKH�LPSHGLVFRQR�
OR�VYLOXSSR�SURIHVVLRQDOH�H�DQDOL]]DQR�� WUD�PROWR�DOWUR�� OH�GLVFUHSDQ]H� WUD� WHRULH�GLFKLDUDWH� H�
WHRULH�LQ�XVR�H�L�SRVVLELOL�GLVSRVLWLYL�SHU�DOOLQHDUOH���

,O�FRVWUXWWR�GL�FRPXQLWj�GL�SUDWLFD�LQVLVWH�VXL�SURFHVVL�GL�FRVWUX]LRQH�GL�FRQRVFHQ]D�FKH�QD�
VFRQR�GHQWUR�DJJUHJD]LRQL�LQIRUPDOL�GL�SURIHVVLRQLVWL�FKH�FRQGLYLGRQR�XQ�SUREOHPD��4XHVWR�FR�
VWUXWWR�KD�GDWR�LO�QRPH�D�TXHL�SURFHVVL�LQIRUPDOL�FKH�SURGXFRQR�FRQRVFHQ]D�XWLOH�SHU�ULVROYHUH�L�
SUREOHPL�H�JHQHUDUH�DSSUHQGLPHQWL�GHQWUR�L�FRQWHVWL�RUJDQL]]DWLYL����5LFRQRVFH�LO�UXROR�GHWHUPL�
QDQWH�GL�DSSUHQGLPHQWL�LQIRUPDOL�H�DJJUHJD]LRQL�VSRQWDQHH�FRPH�OXRJKL�GL�FRVWUX]LRQH�GL�FRQR�
VFHQ]H�FKH�QDVFRQR�GDO�FRQIURQWR��GDOOR�VFDPELR�GL�HVSHULHQ]H��GDOOD�ULFHUFD�GL�VROX]LRQL�LQH�
GLWH��6RWWROLQHD�O¶LQVXIILFLHQ]D�GL�TXDOXQTXH�ULFHUFD�YRJOLD�SDUODUH�VX�VRJJHWWL��FRPXQLWj�H�RUJD�
QL]]D]LRQL�VHQ]D�FRLQYROJHUH�FKL�FRQRVFH�LO�SUREOHPD�GDOO¶LQWHUQR�H�KD�XQD�YLVLRQH�GHOOH�GLQDPL�
FKH�LQ�DWWR�R�GHOOH�UHVLVWHQ]H�FKH�SURYHQJRQR�GDO�FDPSR��*OL�VWXGL�VXOOD�SUDWLFD�KDQQR�FRQWULEXLWR�
DG�HYLGHQ]LDUH� OH�SRWHQ]LDOLWj�FRQRVFLWLYH� LQVLWH�QHL� FRQWHVWL�GL� ODYRUR�H�D� UHQGHUH�GLVFXWLELOH�
TXHOOH�VHSDUD]LRQL�PDQLFKHH�WUD�WHRULD�H�SUDWLFD���

&KL�KD�SRVWR�ULFHUFD��DSSUHQGLPHQWR�� IRUPD]LRQH�H�D]LRQH�GHQWUR�XQ�FLUFROR�FROODERUDWLYR�
PXOWL�VWDNHKROGHU�q� ULFRQGXFLELOH�D�TXHOOD� WLSRORJLD�GL� ULFHUFKH�FKH�KDQQR�FRPH� ULIHULPHQWR� LO�

�
��&IU��'�$��6FK|Q��,O�SURIHVVLRQLVWD�ULIOHVVLYR��3HU�XQD�QXRYD�HSLVWHPRORJLD�GHOOD�SUDWLFD�SURIHVVLRQDOH��%DUL��

'HGDOR��������
��&IU��&��$UJ\ULV��'��$��6FK|Q��$SSUHQGLPHQWR�RUJDQL]]DWLYR��7HRULD��PHWRGR�H�SUDWLFKH��0LODQR��*XHULQL�(GLWRUH��

������,O�FRQWULEXWR�GL�6FK|Q�ID�FDSR�D�TXHOOH�ULFHUFKH�VHFRQGR�FXL�LO�VDSHUH�SURIHVVLRQDOH�VL�FRVWUXLVFH�GHQWUR�XQ�
FRQWHVWR�GL�SUDWLFD��FLRq�GHQWUR�FDPSL�GL�HVSHULHQ]D�SUREOHPDWLFD�GD�HVSORUDUH�H� LQGDJDUH��/¶DXWRUH�GHILQLVFH� LO�
VDSHUH�SURIHVVLRQDOH�FRPH�HPSLULFDPHQWH�VLWXDWR�H�VRVWHQXWR�GD�IRUPH�GL�UD]LRQDOLWj�ULIOHVVLYD�FXL�FRUULVSRQGH�
XQ¶HSLVWHPRORJLD�GHOOD�SUDWLFD�LQWHVD�FRPH�DFFRPSDJQDPHQWR�GHL�SURFHVVL�ULIOHVVLYL�FKH�OH�FRPXQLWj�PHWWRQR�LQ�
DWWR�TXDQGR�VL�LQWHUURJDQR�VXL�FULWHUL�DGRWWDWL�SHU�IRUPXODUH�JLXGL]L��VXOOH�SURFHGXUH�DWWXDWH��VXOO¶LPSRVWD]LRQH�GHL�
SUREOHPL�GD�ULVROYHUH�H�VXL�ULVXOWDWL�UDJJLXQWL��

���&IU��(��:HQJHU��&RPXQLWj�GL�3UDWLFD��FLW��
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SDUDGLJPD�SRVW�TXDOLWDWLYR��/D�ULFHUFD�SRVW�TXDOLWDWLYD���VSRVWD�LO�IRFXV�GL�LQWHUHVVH�YHUVR�O¶LQ�
TXLU\�TXDOLWDWLYD�VRFLDOH�VFLHQWLILFD��SHU�DSULUH�VSD]L�GRYH�VLD�OHJLWWLPR�VSHULPHQWDUH�DOWHUQDWLYH��
WURYDUH�PRGL�GL�IDUH�ULFHUFD�FKH�VLDQR�IUXWWR�GL�DSSURFFL�GLDORJLFL�H�SDUWHFLSDWLYL��(YLWD��GXQTXH��
GL�FUHDUH�FRQILQL�WUD�LO�FRQRVFLXWR�H�LO�VRJJHWWR�FRQRVFLWRUH��WUD�L�GDWL�H�O¶DQDOLVL��WUD�OD�WHRULD�H�L�
PHWRGL��6L�WUDWWD�GL�XQD�WLSRORJLD�GL�ULFHUFD�LQ�JUDGR�GL�SURGXUUH�FRQRVFHQ]H�ILQDOL]]DWH�DOOD�WUD�
VIRUPD]LRQH��DOO¶HPDQFLSD]LRQH�H�DOOR�VYLOXSSR�� LQGLYLGXDQGR�FRPH�VRJJHWWL�GL� LQWHUHVVH�SHU�
VRQH��FRPXQLWj��RUJDQL]]D]LRQL��1RQ�YXROH�IDUH�ULFHUFD�SHU�R�VX�PD�FRQ�JOL�DWWRUL�GL�YROWD�LQ�YROWD�
LQ�JLRFR��Ê�FRQVDSHYROH�GHOO¶LQVXIILFLHQ]D�GHOOD� ULFHUFD�VFLHQWLILFD�H� LQGLYLGXD�QHOOD�FROODERUD�
]LRQH�WUD�OH�GLYHUVH�FRQRVFHQ]H�LO�FRVWUXWWR�FKLDYH�SHU�LO�FDPELDPHQWR����1RQ�q�LQWHUHVVDWD�D�
SURFHGXUH�XQLYHUVDOL��PD�VL�SUHQGH�OD�OLEHUWj�GL�SRWHU�GHFLGHUH��DWWLYDQGR�PROWHSOLFL�SURVSHWWLYH��
FKLDPDQGR�LQ�FDXVD�SRUWDWRUL�GL�LQWHUHVVL�GL�YROWD�LQ�YROWD�GLYHUVL�GDO�SURSULR�PRGR�GL�FRQGXUUH�OD�
ULFHUFD���

/D�SURVSHWWLYD�SRVW�TXDOLWDWLYD�SURSRQH�XQD� WUDLHWWRULD�GL� WUDVIRUPD]LRQH�HSLVWHPRORJLFD�H�
PHWRGRORJLFD�GHOOD�ULFHUFD�VRFLDOH��/D�SURVSHWWLYD�FKH�JOL�VWXGL�SRVW�TXDOLWDWLYL�LQWURGXFRQR�±�H�
FKH�VL�GRYUHEEH�DFFRJOLHUH�H�DSSURIRQGLUH�VRSUDWWXWWR�LQ�DPELWR�HGXFDWLYR�±�VXJJHULVFH�OD�FRQ�
WDPLQD]LRQH�WUD�IRUPD]LRQH��DSSUHQGLPHQWR��ULFHUFD�H�D]LRQH��/H�PHWRGRORJLH�DWWLYH�GL�VYLOXSSR�
UDSSUHVHQWDQR�XQ�HVHPSLR�GL�XQD�FRQWDPLQD]LRQH�LQ�DWWR��6L�WUDWWD�GL�WUDGL]LRQL�GL�ULFHUFD�FKH�
UDFFKLXGRQR�VWUDWHJLH�GL�LQWHUYHQWR�FKH�IDQQR�OHYD�VXOO¶DSSUHQGHUH�GD�H�DWWUDYHUVR�HVSHULHQ]D�
H�GDO�SULQFLSLR�VHFRQGR�FXL�QRQ�VL�Gj�DSSUHQGLPHQWR�VHQ]D�D]LRQH�H�FKH�RJQL�D]LRQH�SXz�GL�
YHQWDUH�RFFDVLRQH�GL�DSSUHQGLPHQWR����(VLVWH�XQD�SUDWLFD�FKH�QRQ�LQFRUSRUL�XQD�WHRULD�H��DOOR�
VWHVVR�WHPSR��QRQ�JHQHUL�FRQRVFHQ]D"��

*OL�VWXGL�VXOOH�PHWRGRORJLH�DWWLYH�GL�VYLOXSSR�KDQQR�FRQWULEXLWR�D�VRWWROLQHDUH�OD�QHFHVVLWj�GL�
FRQVLGHUDUH�ULFHUFD�H�IRUPD]LRQH�FRPH�UHFLSURFDPHQWH�LQWHUFRQQHVVH��ODGGRYH�FRQGLYLGRQR�OH�
SUDWLFKH�FRPH�VHWWLQJ�H�FRPH�RJJHWWR�H�O¶DSSUHQGLPHQWR�FRPH�WHUULWRULR�FRPXQH�SHU�L�SDUWHFL�
SDQWL�D�RJQL�HVSHULHQ]D�FKH�VLD�IRUPDWLYD�H�GL�LQGDJLQH����

'HQWUR�TXHVWR�IUDPHZRUN��VLD�FKL�q�LQ�D]LRQH��VLD�FKL�ID�ULFHUFD�q�SRWHQ]LDOPHQWH�GHQWUR�XQD�
WUDLHWWRULD�GL�DSSUHQGLPHQWR�WUDVIRUPDWLYR��,�ULFHUFDWRUL��DO�SDUL�GHL�SUDFWLWLRQHU��QHO�PRPHQWR�LQ�
FXL�DIIURQWDQR�XQ�SUREOHPD�FKH�KD�D�FKH�IDUH�FRQ�FLz�FKH�DFFDGH�LQ�XQ�FDPSR�GL� LQWHUYHQWR�
GHYRQR�YDOLGDUH�OH�SUHPHVVH�FRQ�FXL�LQWHUSUHWDQR�FLz�FKH�IDQQR��1HO�QRVWUR�FDVR�LQVHJQDQWL�H�
ULFHUFDWRUL�FRQGLYLGRQR�XQ�VHWWLQJ�GRYH�OD�FROODERUD]LRQH�q�XQD�FRQGL]LRQH�SHU�SDUWHFLSDUH�DG�
XQ�FLUFROR�UHOD]LRQDOH�FDSDFH�GL�YDOLGDUH�L�SUHVXSSRVWL�VX�FXL�VL�IRQGDQR�OH�SURVSHWWLYH�GL�VLJQLIL�
FDWR�LQ�JLRFR�H�GL�LQGLYLGXDUH�OH�GLVWRUVLRQL�HSLVWHPRORJLFKH�H�VRFLROLQJXLVWLFKH�FKH�FDUDWWHUL]�
]DQR�DSSUHQGLPHQWL�SUHJUHVVL�H�LQFRQVDSHYROL��4XHVWR�SHUFKp��SHU�HVHPSLR��XQD�GHWHUPLQDWD�

�
���&IU��(�$��6W�3LHUUH��3RVW�TXDOLWDWLYH�UHVHDUFK��7KH�FULWLTXH�DQG�WKH�FRPLQJ�DIWHU��LQ�1�.��'HQ]LQ��<�6��/LQFROQ�

�(GV����6DJH�KDQGERRN�RI�TXDOLWDWLYH�LQTXLU\��/RV�$QJHOHV��6DJH���������SS�����������
���&IU��)�(��(UGDV��'LGDWWLFD�H�IRUPD]LRQH��/D�SURIHVVLRQDOLWj�GRFHQWH�FRPH�SURJHWWR��5RPD��$UPDQGR��������

/��)DEEUL��&RPXQLWj�GL�SUDWLFKH�H�DSSUHQGLPHQWR�ULIOHVVLYR��3HU�XQD�IRUPD]LRQH�VLWXDWD��5RPD��&DURFFL�(GLWRUH��
������

���&IU��5�)��3RHOO��/��<RUNV��9��0DUVLFN��2UJDQL]LQJ�3URMHFW�%DVHG�/HDUQLQJ�LQ�:RUN�&RQWH[WV��$�&URVV�&XOWXUDO�
&URVV�$QDO\VLV�RI�'DWD�)URP�7ZR�3URMHFWV��LQ�³$GXOW�(GXFDWLRQ�4XDUWHUO\´����������������SS���������

���,YL��
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LGHD�GL�ULJRUH�SXz�LPSHGLUH�DL�ULFHUFDWRUL�GL�FRQFHWWXDOL]]DUH�SDUWH�GL�FLz�FKH�DFFDGH��*OL�LQVH�
JQDQWL�SRVVRQR�DYHU�LPSDUDWR�WURSSR�FRPH�VL�ID�H�SRVVRQR�QRQ�HVVHUH�LQ�JUDGR�GL�YHGHUH�OD�
VWHVVD�FRVD�GD�SURVSHWWLYH�GLYHUVH��/D�ULIOHVVLRQH�VXOOH�SUHPHVVH�SXz�SRUWDUH�DOOD�ULIRUPXOD]LRQH�
GL�SURVSHWWLYH�GL�VLJQLILFDWR�ULWHQXWH�SUREOHPDWLFKH��UHQGHQGROH�SL��LQFOXVLYH��GLVFULPLQDQWL��SHU�
PHDELOL�H�LQWHJUDWLYH�GHOO¶HVSHULHQ]D�����

/R�VYLOXSSR�SURIHVVLRQDOH�GHJOL� LQVHJQDQWL�QRQ�ULFKLDPD�SURFHVVL� OLQHDUL��GHOHJDELOL�D�TXHO�
FRVWUXWWR�GL� IRUPD]LRQH� WUDGL]LRQDOH�� WUDVPLVVLYD�H�DVLPPHWULFD�� ,Q�TXHVWR�FDVR��PDQFDQR� OH�
FRQGL]LRQL�SHUFKp� OD� IRUPD]LRQH�HQWUL� LQ�TXHO�FLUFROR�FKH�DOOLQHD� IRUPD]LRQH��DSSUHQGLPHQWR��
ULFHUFD�H�D]LRQH���� /R� VYLOXSSR�SURIHVVLRQDOH�� DOO¶LQWHUQR�GL� XQ� IUDPHZRUN� SRVW�TXDOLWDWLYR�� UL�
FKLDPD�SURFHVVL�GL�DSSUHQGLPHQWR�WUDVIRUPDWLYR�FRPH�FRQGL]LRQH�SHU�SRWHU�FRQFHWWXDOL]]DUH�OH�
GLIIHUHQ]H�GHOOH�HVSHULHQ]H�LQ�JLRFR�GHQWUR�FRPXQLWj�FRPSRVWH�GD�ULFHUFDWRUL�DFFDGHPLFL�H�SUR�
IHVVLRQLVWL����/D�VILGD�FKH�FL�DWWHQGH�q�TXHOOD�GL�FR�FRVWUXLUH�XQ¶HSLVWHPRORJLD�WUDVIRUPDWLYD�FKH�
ULFRQRVFD�OD�FRQWDPLQD]LRQH�WUD�IRUPD]LRQH��DSSUHQGLPHQWR��ULFHUFD��D]LRQH��

�
�

���0HWRGRORJLH�DWWLYH�GL�VYLOXSSR�H�WUDLHWWRULH�WUDVIRUPDWLYH��
�

,O� SDUDJUDIR� SUHVHQWD� XQ� SHUFRUVR� PHWRGRORJLFR� EDVDWR� VX� XQD� YLVLRQH� SUDFWLFH�EDVHG�
GHOO
DSSUHQGLPHQWR� WUDVIRUPDWLYR���� 4XHVWR� LQWHUHVVH� QDVFH� VXOOD� VFRUWD� GL� HVSHULHQ]H� GL� UL�
FHUFD�D]LRQH�� ULFHUFD�LQWHUYHQWR� H� ULFHUFD� SDUWHFLSDWLYD� FRQGRWWH� QHJOL� XOWLPL� GLHFL� DQQL� FRQ�
JUXSSL�GL�LQVHJQDQWL�GL�YDUL�RUGLQL�GL�VFXROD�H�GLULJHQWL�LQ�9DOOH�G¶$RVWD��7UHQWLQR�$OWR�$GLJH��/RP�
EDUGLD��7RVFDQD�H�&DPSDQLD��,�JUXSSL�±�LQ�ODUJD�PLVXUD�RPRJHQHL�GD�XQ�SXQWR�GL�YLVWD�OLQJXLVWLFR�
H�FXOWXUDOH�±�VRQR�FRVWLWXLWL��SHU�OD�PDJJLRU�SDUWH��GD�GRQQH�LWDOLDQH�GL�HWj�FRPSUHVD�WUD�YHQWL�
FLQTXH�H�FLQTXDQW¶DQQL��,O�QXPHUR�GL�SDUWHFLSDQWL�SHU�SURJHWWR�q�RULHQWDWLYDPHQWH�FRPSUHVR�WUD�
FLUFD�YHQWL�H�FHQWR��

4XHVWH�HVSHULHQ]H�KDQQR�VROOHYDWR�LQWHUURJDWLYL�ULFRUUHQWL��FRPH�DLXWDUH�OH�LQVHJQDQWL�D�GL�
YHQLUH�FRQVDSHYROL� H�D�PHWWHUH� LQ�GLVFXVVLRQH�DVVXQWL�� TXDGUL� GL� ULIHULPHQWR�H�SURVSHWWLYH�GL�
VLJQLILFDWR�GDWL�SHU�VFRQWDWL�H�FXOWXUDOPHQWH�DVVLPLODWL�VXL�SURFHVVL�GL�LQVHJQDPHQWR��VXOOH�SUDWL�
FKH�GLGDWWLFKH��VXOOD�SURSULD�LGHQWLWj�SURIHVVLRQDOH"�4XDOL�PHWRGL�VRQR�GD�ULWHQHUVL�XWLOL�SHU�DF�
FRPSDJQDUH��LQ�VHWWLQJ�JUXSSDOL��WUDLHWWRULH�GL�VYLOXSSR�SURIHVVLRQDOH�DWWUDYHUVR�SURFHVVL�GL�LQWH�
UD]LRQH�LQWURVSHWWLYD"�&RPH�FRLQYROJHUH�OH�SDUWHFLSDQWL� LQ�XQ�GLDORJR�ULIOHVVLYR�VXOOH�UHOD]LRQL�

�
���-��0H]LURZ��$SSUHQGLPHQWR�H�WUDVIRUPD]LRQH��,O�VLJQLILFDWR�GHOO¶HVSHULHQ]D�H�LO�YDORUH�GHOOD�ULIOHVVLRQH�QHOO¶DS�

SUHQGLPHQWR�GHJOL�DGXOWL��0LODQR��5DIIDHOOR�&RUWLQD�(GLWRUH��������S������
���/��)DEEUL��&��0HODFDUQH��$SSUHQGHUH�D�VFXROD��0LODQR��)UDQFR$QJHOL��������
���6��*KHUDUGL��+RZ�WR�FRQGXFW�D�SUDFWLFH�EDVHG�VWXG\��&KHOWHQKDP��(GZDUG�(OJDU�3XEOLVKLQJ��������
���&IU��/��)DEEUL��&RPXQLWj�GL�SUDWLFKH�H�DSSUHQGLPHQWR�ULIOHVVLYR��3HU�XQD�IRUPD]LRQH�VLWXDWD��5RPD��&DURFFL�

(GLWRUH��������/��)DEEUL��$��5RPDQR��0HWRGL�SHU�O¶DSSUHQGLPHQWR�WUDVIRUPDWLYR��&DVL��PRGHOOL��WHRULH��5RPD��&D�
URFFL�(GLWRUH��������)��%UDFFL��/¶DSSUHQGLPHQWR�DGXOWR��0HWRGRORJLH�GLGDWWLFKH�HG�HVSHULHQ]H�WUDVIRUPDWLYH��0LODQR��
8QLFRSOL��������)��%UDFFL��$��5RPDQR��9��0DUVLFN��$�SUDFWLFH�EDVHG�YLHZ�RI�WUDQVIRUPDWLYH�OHDUQLQJ��7KH�FDVH�RI�D�
FUDIW�RUJDQLVDWLRQ�� LQ�$��*DYULHODWRV��(��.RVWDUD��'��/RDGV� �(GV����7UDQVIRUPDWLYH�/HDUQLQJ�7KHRU\�DQG�3UD[LV��
/RQGRQ��5RXWOHGJH��LQ�SUHVV��
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FKH�LQWHUFRUURQR�WUD�JHQHUH��FODVVH��UD]]D��SRWHUH�H�FRVWUX]LRQH�GHOOH�SURSULH�DVSHWWDWLYH�GL�FDU�
ULHUD"�

,O� WHQWDWLYR�GL�ULVSRQGHUH�D�TXHVWH�GRPDQGH�FL�KD�SRUWDWR�D�SULYLOHJLDUH�SUDWLFKH� IRUPDWLYH�
RULHQWDWH�DOOD�UHOD]LRQDOLWj�H�DOOD�ULIOHVVLYLWj��DWWHQWH�D�FUHDUH�FROOHWWLYDPHQWH�VHQVR�H�FRQVHQVR��
D�VYLOXSSDUH�SHQVLHUR�FULWLFR�H�FUHDWLYR��DG�DFFUHVFHUH�OD�FRQVDSHYROH]]D�H�OD�FDSDFLWj�GL�VDSHU�
DIIHUUDUH� OH�RSSRUWXQLWj�GL� DSSUHQGLPHQWR�SRVWH� GDOOH�HVSHULHQ]H�GL� YLWD��&Lz�KD� LPSOLFDWR� OD�
QHFHVVLWj�GL�HQWUDUH�LQ�UDSSRUWR�FRQ�LO�IOXVVR�GL�HVSHULHQ]D�SHUVRQDOH�H�SURIHVVLRQDOH�GHL�VRJJHWWL�
FRLQYROWL�H�FRQ�L�FRVWDQWL�SURFHVVL�GL�LQWHUSUHWD]LRQH�LQ�D]LRQH�FKH�TXHVWL�LPSLHJDQR��ULIHUHQGRVL�
D�VLVWHPL�GL�VLJQLILFDWR�VLWXDWL��FLUFRODQWL��VRFLDOPHQWH�FXVWRGLWL�H�GLIIXVL��

,Q�SDUWLFRODUH��VRQR�VWDWH�XWLOL]]DWH�PHWRGRORJLH�DWWLYH�GL�VYLOXSSR�EDVDWH��ULVSHWWLYDPHQWH��
VXOO¶DSSUHQGLPHQWR�H[SHULHQFH�EDVHG���H�VXOO¶DSSUHQGLPHQWR�GDOO¶HVSHULHQ]D����/D�ILJXUD���VLQ�
WHWL]]D�L�GLVSRVLWLYL�PHWRGRORJLFL�DGRWWDWL��

�

�
�

&Lz�FKH�TXHVWL�PHWRGL�KDQQR�LQ�FRPXQH�q�O¶LQWHUHVVH�YHUVR�OH�SUDWLFKH�ULIOHVVLYH�FKH�OH�SDU�
WHFLSDQWL�VRQR�VROOHFLWDWH�D� LQWUDSUHQGHUH��/H�GXH�SURVSHWWLYH�PHWRGRORJLFKH�� WXWWDYLD��GLIIHUL�
VFRQR�QHL�WLSL�GL�LQVLJKW�H�GL�VLJQLILFDWL�FKH�TXHVWH�SRVVRQR�JHQHUDUH��

3HU�HVHPSLR��L�PHWRGL�OHJDWL�DOO¶DSSUHQGLPHQWR�GDOO¶HVSHULHQ]D�HQIDWL]]DQR��
$�� OD�ULIOHVVLRQH�FHQWUDWD�VXL�FRPSRUWDPHQWL�H�VXOOH�GLPHQVLRQL�SROLWLFKH�FKH�LQIOXHQ]DQR�OH�

HVLJHQ]H�VSHFLILFKH�GHO�SURJHWWR���
%�� O¶DXWR�HVDPH�GHL�SURFHVVL�GL�SHQVLHUR�FULWLFR�IRQGDQWL�LO�PRGR�LQ�FXL�L�VRJJHWWL�GHILQLVFRQR�

L�SUREOHPL�H�JOL�HYHQWL�FKH�DWWUDYHUVDQR�L�ULVSHWWLYL�FRQWHVWL�VFRODVWLFL���

�
���&IU��/��$QGUHVHQ��'��%RXG��5��&RKHQ��([SHULHQFH�EDVHG�OHDUQLQJ�� LQ�³8QGHUVWDQGLQJ�DGXOW�HGXFDWLRQ�DQG�

WUDLQLQJ´�����������SS�����������'��%RXG��5��.HRJK��'��:DONHU��(GV����5HIOHFWLRQ��7XUQLQJ�H[SHULHQFH�LQWR�OHDUQLQJ��
1HZ�<RUN��5RXWOHGJH��������

��� &IU�� &�� $UJ\ULV�� '�$�� 6FK|Q�� 7KHRU\� LQ� 3UDFWLFH�� ,QFUHDVLQJ� SURIHVVLRQDO� HIIHFWLYHQHVV�� 6DQ� )UDQFLVFR��
-RVVH\�%DVV��������-��/DYH��(��:HQJHU��/¶DSSUHQGLPHQWR�VLWXDWR��'DOO¶RVVHUYD]LRQH�DOOD�SDUWHFLSD]LRQH�DWWLYD�QHL�
FRQWHVWL�VRFLDOL��7UHQWR��(ULFNVRQ��������-��2¶1HLO��9��0DUVLFN��3HHU�0HQWRULQJ�DQG�$FWLRQ�/HDUQLQJ��LQ�³$GXOW�/HDU�
QLQJ´�������	����������SS���������
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&�� OD�FRVWUX]LRQH�H�OD�FRQGLYLVLRQH�GL�FRQRVFHQ]H�DWWUDYHUVR�LO�ULFRQRVFLPHQWR��OD�OHJLWWLPD�
]LRQH�H�OD�YDORUL]]D]LRQH�GHOOH�LQQRYD]LRQL�DXWRQRPDPHQWH�SURGRWWH�GDOOH�DWWULFL�LQ�JLRFR��

/¶DQFRUDJJLR�q�D�GLOHPPL�UHDOL�FKH�VLDQR�FDULFKL�GL�FRQVHJXHQ]H�SHU�L�SDUWHFLSDQWL��4XHVWR�
Gj�DOO¶D]LRQH�XQ�VHQVR�GL�XUJHQ]D�H�GL�UHVSRQVDELOLWj�FKH�VROLWDPHQWH�QHOOH�VLWXD]LRQL�GL�LVWUX�
]LRQH�WUDGL]LRQDOH�q�QHFHVVDULR�HYRFDUH�LQ�PRGR�DUWLILFLDOH�R�SHU�DQDORJLD��

,�PHWRGL�H[SHULHQFH�EDVHG�SURPXRYRQR�O¶HVSORUD]LRQH�GL�PRGDOLWj�GHO�FRQRVFHUH�FKH�VLDQR�
HPEHGGHG��HPERGLHG��VLPEROLFKH�H�SUHVHQWD]LRQDOL��4XHVWL�GLVSRVLWLYL�VRQR�SURPHWWHQWL�SHU�WUD�
GXUUH� LQ� IRUPH�UDSSUHVHQWDELOL�DVVXQWL�GLVWRUWL�H� LPSOLFLWL�VRWWHVL�DG�DWWHJJLDPHQWL�H�FRPSRUWD�
PHQWL�GLVIXQ]LRQDOL�DJLWL�DOO¶LQWHUQR�GHL�SURSUL�FRQWHVWL�VRFLDOL�H�GL�YLWD��

,�SURVVLPL�SDUDJUDIL�LOOXVWUDQR��D�VFRSR�HVHPSOLILFDWLYR��FRPH�DEELDQR�IXQ]LRQDWR�OD�WHFQLFD�
GL�DQDOLVL�GHOOH�PHWDIRUH���H�OD�SURFHGXUD�GHOO¶DFWLRQ�OHDUQLQJ�FRQYHUVDWLRQ����/D�OHWWHUDWXUD�HP�
SLULFD�VXOO¶DUJRPHQWR�FRQVLGHUD�TXHVWL�PHWRGL��LQVLHPH�D�PROWL�DOWUL��SDUWLFRODUPHQWH�SURPHWWHQWL�
SHU�VWXGLDUH�OD�QDWXUD��O¶LPSRUWDQ]D�H�L�FDPELDPHQWL�GL�VFKHPL�H�SURVSHWWLYH�GL�VLJQLILFDWR��TXLQGL�
SHU�OD�SUDWLFD�GL�SURPXRYHUH�DSSUHQGLPHQWL�WUDVIRUPDWLYL��,O�YDORUH�GL�WDOL�VWUXPHQWL�ULVLHGH�QHOOD�
SRVVLELOLWj�GL�FUHDUH�DUHH�GL�VRVWD�LQ�FXL�OH�SHUVRQH�FRLQYROWH�SRVVDQR�VHQWLUVL�OLEHUH�GL�PHWWHUH�
LQ�GLVFXVVLRQH�OH�VWUXWWXUH�HSLVWHPLFKH�VRWWHVH�DOOH�ORUR�SUDWLFKH��GL�GHFRVWUXLUOH�H�ULFRVWUXLUOH��GL�
SURGXUUH�IRUPH�GL�FRQRVFHQ]D�FRQGLYLVH�H�VSHQGLELOL�SHU�LQWUDSUHQGHUH�QXRYH�D]LRQL�DVVXQWH�LQ�
PRGR�SL��FULWLFR�H�UHVSRQVDELOH���

�
�

���(VHPSLR�����O·DQDOLVL�GHOOH�PHWDIRUH�
�

,Q�RFFDVLRQH�GL�XQ�ZRUNVKRS�FRQGRWWR�FRQ����LQVHJQDQWL�GL�VFXROD�SULPDULD��DEELDPR�IDFLOL�
WDWR�XQD�VHVVLRQH�DGRWWDQGR�LO�GLVSRVLWLYR�GL�DQDOLVL�GHOOH�PHWDIRUH��,O�ER[���ULSRUWD�L�VHWWH�VWHS�
DWWUDYHUVR�FXL�VL�DUWLFROD�OD�WHFQLFD�FKH�VRQR�VWDWL�FRQGLYLVL�FRQ�OH�SDUWHFLSDQWL��

�
��� 3HQVDWH�DO�DOOD�PLJOLRUH�LQVHJQDQWH�FKH�DYHWH�LQFRQWUDWR�QHO�YRVWUR�SHUFRUVR�VFRODVWLFR��3UHQGHWHYL�XQ�

PRPHQWR�SHU�YLVXDOL]]DUOR�D�H�ULIOHWWHUH�VX�GL�OXL�OHL���
��� (VDPLQDWH�L�ULFRUGL�H�OH�LPPDJLQL�FKH�YL�DIILRUDQR�DOOD�PHPRULD��FHUFDQGR�GL�FDWWXUDUH�OH�PHWDIRUH�FKH�

VSRQWDQHDPHQWH�H�VHQ]D�SHQVDUFL�WURSSR�YL�YHQJRQR�LQ�PHQWH�SHU�GHVFULYHUH�TXHVWR�D�LQVHJQDQWH��
��� 6HOH]LRQDWHQH�XQD�H�VSDFFKHWWDWHOD��FLRq�SURYDWH�D�ULIOHWWHUH�LQGLYLGXDOPHQWH�VXL�VLJQLILFDWL�FKH�TXHVWD�

SRUWD�FRQ�Vp��'RPDQGDWHYL�LQ�FKH�VHQVR�H�SHUFKp�DYHWH�VFHOWR�WDOH�PHWDIRUD��&KLHGHWHYL�TXDOL�DVSHWWL�GHOOD�PH�
WDIRUD�FRUULVSRQGRQR�DO�DOOD�YRVWUR�D�LQVHJQDQWH�SUHIHULWR�D�H�D�TXDOL�HVHPSL�SRWHWH�DWWLQJHUH�GDOOD�YRVWUD�PHPRULD�
SHU�VSLHJDUQH�OH�FDUDWWHULVWLFKH��

��� 'RSR�DYHU�FUHDWR�JUXSSL�GL�WUH�R�TXDWWUR�SHUVRQH��FRQGLYLGHWH�H�GLVFXWHWH�L�YDORUL��OH�FUHGHQ]H��JOL�DVVXQWL�
UDFFKLXVL�QHL�VLJQLILFDWL�GHOOD�PHWDIRUD���

��� ,QWHUURJDWH� OD�YDOLGLWj�GHL�VLJQLILFDWL�DWWULEXLWL�DOOD�PHWDIRUD��FRQIURQWDQGROL�FRQ� OH�HVSHULHQ]H�� OH�FRQR�
VFHQ]H��OH�LQIRUPD]LRQL��L�VLVWHPL�GL�YDORUL�H�OH�FUHGHQ]H�FKH�SRVVRQR�FRQIHUPDUH�R�FRQIOLJJHUH�FRQ�WDOL�VLJQLILFDWL��

�
���&IU��'��'HVKOHU��0HWDSKRU�$QDO\VLV��([RUFLVLQJ�VRFLDO�JKRVWV��LQ�-��0H]LURZ�	�$VVRFLDWHV��)RVWHULQJ�&ULWLFDO�

5HIOHFWLRQ� LQ�$GXOWKRRG��$�*XLGH� WR� 7UDQVIRUPDWLYH�DQG�(PDQFLSDWRU\�/HDUQLQJ��6DQ�)UDQFLVFR�� -RVVH\�%DVV��
������SS�����������

���&IU��9��0DUVLFN��7��0DOWELD��7KH�WUDQVIRUPDWLYH�SRWHQWLDO�RI�DFWLRQ�OHDUQLQJ�FRQYHUVDWLRQV��'HYHORSLQJ�FULWLFDOO\�
UHIOHFWLYH�SUDFWLFH�VNLOOV��LQ�-��0H]LURZ��(��7D\ORU��(GV����7UDQVIRUPDWLYH�OHDUQLQJ�LQ�SUDFWLFH��,QVLJKWV�IURP�FRPPX�
QLW\��ZRUNSODFH��DQG�KLJKHU�HGXFDWLRQ��6DQ�)UDQFLVFR��-RVVH\�%DVV��������SS�����������



$SSUHQGLPHQWR�WUDVIRUPDWLYR��ULFHUFD�FROODERUDWLYD�H�DSSURFFLR�SUDFWLFH�EDVHG���
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��� 3URYDWH�D�FUHDUH�XQD��R�SL���QXRYD�PHWDIRUD�LQ�JUDGR�GL�HVSULPHUH�L�VLJQLILFDWL�FKH�ULWHQHWH�LPSRUWDQWH�
HQIDWL]]DUH��FRQGLYLGHQGROL�H�DVFROWDQGR�FLz�FKH�OH�DOWUH�KDQQR�FUHDWR��

��� &RQVLGHUDWH�OH�LPSOLFD]LRQL�SHU�O¶D]LRQH�FKH�GHULYDQR�GDOOD�QXRYD�PHWDIRUD���
�

%R[���±�/D�WHFQLFD�GL�DQDOLVL�GHOOH�PHWDIRUH�
�

/¶XVR�GHOOD�PHWDIRUD�KD�FRQVHQWLWR�XQ�JUDGXDOH�DYYLFLQDPHQWR�DG�DVVXQWL�H�YLVLRQL�GHO�PRQGR�
DOWULPHQWL�QDVFRVWL��DL�PRGHOOL�HVSOLFLWL�H�DL�IDQWDVPL�VRWWHVL�DL�PRGL�DWWUDYHUVR�FXL�OH�LQVHJQDQWL�
FRLQYROWH�KDQQR�FRVWUXLWR�LGHQWLWj�H�UXROL�SURIHVVLRQDOL��Ê�GD�ULOHYDUH�LO�FDUDWWHUH�SDU]LDOH�GHOOH�
UDSSUHVHQWD]LRQL�FKH�OH�PHWDIRUH�SURGXFRQR��,O�ORUR�SURFHVVR�GL�FUHD]LRQH�SURFHGH�DWWUDYHUVR�
DIIHUPD]LRQL��LPSOLFLWH�HG�HVSOLFLWH��UHODWLYH�DO�IDWWR�FKH�$�q��R�q�XJXDOH�D��%�����

8QD�SDUWHFLSDQWH�KD�RVVHUYDWR��OD�PLD�LQVHJQDQWH�SUHIHULWD�q�FRPH�XQD�PDPPD��,QYLWDWD�D�
VFDQGDJOLDUH�L�VLJQLILFDWL�DWWULEXLELOL�DOO¶LPPDJLQH��KD�IRFDOL]]DWR�O¶DWWHQ]LRQH�VX�GLPHQVLRQL�SHFX�
OLDUL��TXDOL�O¶HPSDWLD�±�OD�PLD�PDHVWUD�HUD�DPRUHYROH��ULXVFLYD�D�FRPSUHQGHUH�FRPH�PL�VHQWLYR�
FRQ�XQR�VJXDUGR�±�H�OD�YRFD]LRQH�±�HUD�QDWD�SHU�LQVHJQDUH��FH�O¶DYHYD�SURSULR�QHO�VDQJXH�±�
WUDODVFLDQGR�DOWUH�SRVVLELOL�LPSOLFD]LRQL��/D�PHWDIRUD�UDSSUHVHQWD��DWWUDYHUVR�XQ�LQVLHPH�GL�LP�
PDJLQL�HYRFDWLYH��XQ�SXQWR�GL�DFFHVVR�DL�TXDGUL�GL�ULIHULPHQWR�GHOO¶DGXOWR��/D�SDUWHFLSDQWH�VL�q�
VRIIHUPDWD�VX�DOFXQH�VXJJHVWLRQL�FKH�O¶DQDORJLD�WUD�O¶LQVHJQDQWH�SUHIHULWD�H�XQD�PDGUH�SRWHYD�
YHURVLPLOPHQWH� VXVFLWDUH�H�QH�KD� LJQRUDWH�DOWUH�� JOLVVDQGR�VXO� IDWWR� FKH� OD� VWHVVD� LPPDJLQH�
SRWHYD�SODXVLELOPHQWH�GHVFULYHUH�XQD�VXSHUHURLQD��XQD�FDWWLYRQD��XQD�SHUVRQD�QRLRVLVVLPD�R�
XQD�EULOODQWH�SURIHVVLRQLVWD���

,O�JUXSSR�KD�GLVFXVVR�VXOOD�SHULFRORVLWj�LQVLWD�QHO�QDWXUDOL]]DUH�LO�JHQHUH�LQ�UHOD]LRQH�DOO¶LQVH�
JQDPHQWR��HYLGHQ]LDQGR�LO�ULVFKLR�GL�ULGXUUH�OD�SURIHVVLRQH�GHOO¶LQVHJQDQWH�D�XQ¶DUWH�IRQGDWD�VX�
TXDOLWj�LQQDWH�H�VX�SUDWLFKH�VHQ]D�UHJROH��XQD�PLVVLRQH�LQ�FXL�QHOOD�GHWHUPLQD]LRQH�GHL�FRPSRU�
WDPHQWL�SUHYDOH�OD�GLPHQVLRQH�DIIHWWLYD��XQD�VFHOWD�GL�YLWD�FXL�VL�DGHULVFH�SHU�YRFD]LRQH��4XHVWR�
FRQIURQWR�KD�SHUPHVVR�GL�HYLGHQ]LDUH�FKH� LO� ODYRUR�GRFHQWH�±�FRPH�TXHOOR�GHO�PHGLFR�R�GHO�
PDJLVWUDWR�±�LPSOLFKL�SUDWLFKH�SURIHVVLRQDOL�FRQ�IRQGDPHQWD�WHRULFKH��PRUDOL��HXULVWLFKH��JHVWLR�
QDOL�H�WHFQLFKH���

/H�PHWDIRUH�VRQR��DOPHQR�LQ�DOFXQH�RFFDVLRQL��HVLWL�GL�ULIOHVVLRQL�VX�XQD�VLPLODULWj�SHUFHSLWD��
XQ�YHGHUH�FRPH����1RQ�VL�WUDWWD�GL�WURYDUH�LO�FRQWHQXWR�JLXVWR�D�GDWH�LPPDJLQL��PD�GL�FRPSUHQ�
GHUH�LO�VHQVR�FKH�KDQQR�TXHOOH�FROOHJDWH�D�XQ�RJJHWWR�VX�FXL�VL�LQYHVWH��/¶LQVHJQDQWH�FRVWUXLVFH�
UHSHUWRUL�GL�HVHPSL��LPPDJLQL��FRPSUHQVLRQL�H�D]LRQL�FKH�VL�HVWHQGRQR�OXQJR�GRPLQL�SURJHWWXDOL��
4XHVWL�LQFOXGRQR�L�OXRJKL�FKH�KD�YLVWR��OH�SHUVRQH�FKH�KD�FRQRVFLXWR��L�SUREOHPL�FKH�KD�LQFRQ�
WUDWR��OH�VROX]LRQL�FKH�KD�LGHDWR��L�WLSL�GL�VWRULH�FKH�KD�DVFROWDWR��L�PRGHOOL�SVLFRGLQDPLFL�D�HVVL�
DVVRFLDWL��JOL�LQWHUYHQWL�HGXFDWLYL�FKH�KD�WHQWDWR�H�OH�ULVSRVWH�GDWH�GDL�GHVWLQDWDUL��,�UHSHUWRUL�UDF�
FKLXGRQR�LO�FRPSOHVVR�GHOO¶HVSHULHQ]D�GL�XQ�LQVHJQDQWH�QHOOD�PLVXUD�LQ�FXL�QH�SXz�GLVSRUUH�SHU�
DJLUH��4XDQGR�XQ�SURIHVVLRQLVWD�FRJOLH�LO�VHQVR�GL�XQD�VLWXD]LRQH�FKH�SHUFHSLVFH�FRPH�XQLFD��
OD�YHGH�FRPH�XQ�TXDOFRVD�FKH�q�JLj�SUHVHQWH�QHO�SURSULR�UHSHUWRULR��/D�ULIOHVVLRQH�VXO�YHGHUH�
FRPH�VXJJHULVFH�XQD�GLUH]LRQH�G¶LQGDJLQH�FKH�FRQVLGHUD�LO�SURFHVVR�GL�FUHD]LRQH�PHWDIRULFD�XQ�

�
���&IU��*��0RUJDQ��,PDJHV��/H�PHWDIRUH�GHOO¶RUJDQL]]D]LRQH��0LODQR��)UDQFR$QJHOL��������
���&IU��'��$��6FK|Q��)URP�WHFKQLFDO� UDWLRQDOLW\� WR�UHIOHFWLRQ�LQ�DFWLRQ�� LQ�5��(GZDUGV��$��+DQVRQ��3��5DJJDWW�

�(GV����%RXQGDULHV�RI�DGXOW�OHDUQLQJ��1HZ�<RUN��5RXWOHGJH��������SS��������
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�

PHWRGR�SHU�HVSORUDUH�OH�SURVSHWWLYH�VXO�PRQGR��/D�PHWDIRUD�LPSOLFD�XQD�GXSOLFH�IRFDOL]]D]LRQH��
GD�XQD�SDUWH��LQGLFD�XQ�FHUWR�WLSR�GL�SURGRWWR��FLRq�XQ�TXDGUR�GL�ULIHULPHQWR��XQ�PRGR�GL�JXDUGDUH�
JOL�DPELHQWL� LQ�FXL�FL�VL�PXRYH��GDOO¶DOWUD��XQ�SURFHVVR�WUDPLWH� LO�TXDOH�SRVVRQR�HVVHUH�FUHDWH�
QXRYH�SURVSHWWLYH�VXO�PRQGR���

�
�

���(VHPSLR�����/·DFWLRQ�OHDUQLQJ�FRQYHUVDWLRQ�
�

,Q�RFFDVLRQH�GL�XQ�ZRUNVKRS�FRQGRWWR�FRQ�XQ�JUXSSR�GL����LQVHJQDQWL�GL�RUGLQH�GL�VFXROD�
VHFRQGDULD��DEELDPR�IDFLOLWDWR�XQD�VHVVLRQH�DGRWWDQGR�LO�SURWRFROOR�GHOO¶$FWLRQ�/HDUQLQJ�&RQ�
YHUVDWLRQV��$/&V�����1HO�ER[���VL�ULSRUWD�D�WLWROR�HVHPSOLILFDWLYR�O¶DUWLFROD]LRQH�GHO�SHUFRUVR�FRQ�
YHUVD]LRQDOH���

�
�
�
�

�
���&IU��9��0DUVLFN��-��'DYLV�0DQLJDXOWH��6RVWHQHUH�OR�VYLOXSSR�GHJOL�RSHUDWRUL�QHO�VHWWRUH�GHOOR�VYLOXSSR�JLRYDQLOH�

DWWUDYHUVR�O¶DSSUHQGLPHQWR�FULWLFR�ULIOHVVLYR�EDVDWR�VXOO¶D]LRQH��LQ�³(GXFDWLRQDO�5HIOHFWLYH�3UDFWLFH´�������������SS��
������
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%R[���±�8QD�VHVVLRQH�GL�$FWLRQ�/HDUQLQJ�&RQYHUVDWLRQV�FRQ�LQVHJQDQWL�GL�VFXROD�VHFRQGDULD���

�
���&IU��9��0DUVLFN��7��0DOWELD��7KH�WUDQVIRUPDWLYH�SRWHQWLDO�RI�DFWLRQ�OHDUQLQJ�FRQYHUVDWLRQV��'HYHORSLQJ�FULWL�

FDOO\�UHIOHFWLYH�SUDFWLFH�VNLOOV��FLW��
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/¶$FWLRQ� /HDUQLQJ� &RQYHUVDWLRQV� �$/&V�� q� XQ� SURWRFROOR� FRQYHUVD]LRQDOH� FKH� ID� SDUWH�
GHOO¶DSSURFFLR�GHOO¶DFWLRQ�OHDUQLQJ����,�SDUWHFLSDQWL�ODYRUDQR�LQ�SLFFROL�JUXSSL��SURYDQR�D�ULVROYHUH�
OD�VILGD�SRVWD�GDO�SUREOHP�SRVHU�DWWUDYHUVR�XQD�SURFHGXUD�FKH�FRQVHQWH�GL�LQGDJDUH�LO�SUREOHPD��
OH�VXH�UDJLRQL�H�L�SRVVLELOL�VYLOXSSL���

/H�IDVL�GL�TXHVWLRQ�VWRUPLQJ�FRQVHQWRQR�GL�LGHQWLILFDUH�OH�SUHVXSSRVL]LRQL��OH�FUHGHQ]H�WDFLWH��
OH�WHRULH�LPSOLFLWH�FKH�VWDQQR�DOOD�EDVH�GHL�PRGL�FRQ�FXL�YLHQH�IRUPXODWD�OD�VILGD����&RPH�DE�
ELDPR�YLVWR�QHOO¶HVHPSLR�� OH�$FWLRQ�/HDUQLQJ�&RQYHUVDWLRQV� ³VRQR� FRQFHQWUDWH� VXOO¶DLXWR�DOOH�
SHUVRQH�QHOO¶HVDPH�GHOOH�ORUR�SUHVXSSRVL]LRQL�VRWWRVWDQWL´����$WWUDYHUVR�OH�GRPDQGH�IRUPXODWH�
GDL�PHPEUL�GHO�JUXSSR��LO�SURSRQHQWH�SXz�DYYLDUH�XQ�SURFHVVR�GL�GLIIHUHQ]LD]LRQH��ULFRQRVFHQGR�
OD�SRVVLELOLWj�GL� OHWWXUH�GHOO¶HVSHULHQ]D�GLYHUVH�GDOOD�SURSULD��H�GL�GHFHQWUDPHQWR��DYYLDQGR� OD�
YDOLGD]LRQH�FULWLFD�GHOOH�SUHPHVVH�DOOD�EDVH�GHOOD�VWUXWWXUD]LRQH�GHO�SUREOHPD�H�GHOO¶LQGLYLGXD�
]LRQH�GHOOH�WUDLHWWRULH�GL�D]LRQH�SHU�ULVROYHUOR��/D�ULHODERUD]LRQH�VXSSRUWD�OD�ULIRUPXOD]LRQH�SHU�
FHWWLYD��UHIUDPLQJ��GHOOD�VILGD�RULJLQDULD�FKH��D�VXD�YROWD��FRQVHQWH�DO�SUREOHP�SRVHU�GL�LPPDJL�
QDUH��GHVLJQ�WKLQNLQJ��XQD�QXRYD�D]LRQH����,O�JUXSSR�GL�GRFHQWL�GHO�QRVWUR�HVHPSLR�q�VROOHFLWDWR�
D�FDPELDUH�OH�SHUFH]LRQL�FRVWUXLWH�VXOOD�EDVH�GHOO¶HVSHULHQ]D��L�PRGL���VSHVVR�SRODUL]]DWL��TXDVL�
DQWDJRQLVWL��GRFHQWL�YHUVXV�VWXGHQWL��VWXGHQWL�VYRJOLDWL�H�GLVDWWHQWL����FRQ�FXL�LQWHUSUHWDQR�O¶LQWH�
UD]LRQH�H�OH�SUDWLFKH�LQ�DXOD��L�JLXGL]L�DG�HVVH�FRQQHVVL��

/D�ULIRUPXOD]LRQH�GHOOD�VILGD�LQL]LDOH�D�FXL�DUULYD�$QJHOD�UDSSUHVHQWD�O¶HVLWR�GL�XQ�SURFHVVR�GL�
YDOLGD]LRQH�GHL�SURSUL�DVVXQWL�H�GL�ULSRVL]LRQDPHQWR�ULVSHWWR�DO�SUREOHPD�FKH�FRQVHQWH�DOOD�GR�
FHQWH�GL�UHQGHUH�DIIURQWDELOH�OD�VILGD��4XHVWR�UHIUDPLQJ�DSUH�XQD�IDVH�WUDVIRUPDWLYD�GHFLVLYD�SHU�
OH�ILQDOLWj�GHOOH�$FWLRQ�/HDUQLQJ�&RQYHUVDWLRQV��

1HOOD�IRUPD]LRQH�GHL�GRFHQWL��O¶DGR]LRQH�GHOO¶DFWLRQ�OHDUQLQJ�H�GHOO¶$FWLRQ�/HDUQLQJ�&RQYHU�
VDWLRQV�q�HIILFDFH�QHO�VXSSRUWDUH�OD�FRVWUX]LRQH�GL�VHWWLQJ�DWWUDYHUVR�FXL�ULVSRQGHUH�DL�ELVRJQL�GL�
DSSUHQGLPHQWR�GL�SURIHVVLRQLVWL�FKH�RJQL�JLRUQR�VL�FRQIURQWDQR�FRQ�OD�FRPSOHVVLWj��O¶LPSUHYHGL�
ELOLWj�H�O¶LQGHWHUPLQDWH]]D�GHOOH�VLWXD]LRQL� ODYRUDWLYH��/D�SURVSHWWLYD�GHOO¶$FWLRQ�/HDUQLQJ�&RQ�
YHUVDWLRQV�VL�FRQFHQWUD�VXOOD�FUHD]LRQH�GL�FRQGL]LRQL�IDYRUHYROL�DOO¶LQGDJLQH�FRRSHUDWLYD�LQ�FXL�L�
GRFHQWL�RSHULQR�FRPH�ULFHUFDWRUL�LQ�VLWXD]LRQH��(VSORUD�OH�FDUDWWHULVWLFKH�GHOOH�WHRULH�LQ�XVR�FKH�
FRQGXFRQR�DOOR� VFDPELR�GL� LQIRUPD]LRQL� VXL�PRQGL� FRPSRUWDPHQWDOL� GHOO¶LQGDJLQH� LQWHUSHUVR�
QDOH��VRWWROLQHDQGR� O¶LPSRUWDQ]D�GL� UHQGHUH�SXEEOLFKH� OH�DWWULEX]LRQL�SULYDWH��GL� WUDWWDUOH�FRPH�
FRQIXWDELOL�H�GL�VRWWRSRUOH�D�YDOLGD]LRQH�DOO¶LQWHUQR�GHO�JUXSSR��4XHVWD� WHFQLFD�GL� IDFLOLWD]LRQH�
FRQVHQWH�GL�LGHQWLILFDUH�DVVXQWL�GLVWRUWL�FKH�RVWDFRODQR�LO�SHQVLHUR�R�O¶D]LRQH��H�RELHWWLYL�GL�WUD�
VIRUPD]LRQH��SHUVRQDOH�H�SURIHVVLRQDOH��EHQ�SL��SURIRQGL�H�VLVWHPLFL�GL�TXHOOL�OHJDWL�DOOD�ULVROX�
]LRQH�GHOOD�VILGD��

�
���&IU��9��0DUVLFN��$FWLRQ�/HDUQLQJ�DQG�5HIOHFWLRQ�LQ�WKH�:RUNSODFH��LQ�-��0H]LURZ�DQG�$VVRFLDWHV��)RVWHULQJ�

&ULWLFDO�5HIOHFWLRQ�LQ�$GXOWKRRG��6DQ�)UDQFLVFR��-RVVH\�%DVV�3XEOLVKHUV��������SS����������
���&IU��.��3RODQ\��7KH�WDFLW�GLPHQVLRQ��/RQGRQ��5RXWOHGJH��������
���&IU��9��0DUVLFN��-��'DYLV�0DQLJDXOWH��6RVWHQHUH�OR�VYLOXSSR�GHJOL�RSHUDWRUL�QHO�VHWWRUH�GHOOR�VYLOXSSR�JLRYDQLOH�

DWWUDYHUVR�O¶DSSUHQGLPHQWR�FULWLFR�ULIOHVVLYR�EDVDWR�VXOO¶D]LRQH��FLW��
���&IU��9��0DUVLFN��$��1HDPDQ��$GXOW�,QIRUPDO�/HDUQLQJ��LQ�1��.DKQZDOG��9��7lXELJ��(GV����,QIRUPHOOHV�/HUQHQ��

:LHVEDGHQ��6SULQJHU��������SS���������
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&RPH�FKLDULVFRQR�2¶1HLO�	�0DUVLFN����O¶$FWLRQ�/HDUQLQJ�&RQYHUVDWLRQV�VL�IRQGDQR�VXO�SULQFL�
SLR�FKH�OD�FRQRVFHQ]D�FKH�FRQWD�q�TXHOOD�XWLOH�H�SURGXFLELOH�HVFOXVLYDPHQWH�GDJOL�VWHVVL�SURWD�
JRQLVWL�GHOO¶D]LRQH�DWWUDYHUVR�SURFHVVL�GL�ULIOHVVLRQH�VXOO¶HVSHULHQ]D��LQ�TXHVWR�FDVR��OH�GRFHQWL�
GHO�ZRUNVKRS�GHVFULWWR��LPSHJQDWH�QHOOD�SURGX]LRQH�GL�XQD�IRUPD�GL�FRQRVFHQ]D�ORFDOH��VRFLDO�
PHQWH�FRQGLYLVD�H�XWLOH�DOOD�WUDVIRUPD]LRQH�GHOOH�ORUR�UDSSUHVHQWD]LRQL�VXL�SURFHVVL�GL�LQVHJQD�
PHQWR�H�GHOOH�FRQVHJXHQWL�SUDWLFKH�GLGDWWLFKH���

�
�

���/D�YDOXWD]LRQH�GL�SURFHVVL�H�RXWFRPH�WUDVIRUPDWLYL��
�

&RPH�VL�YDOXWD�O¶HIILFDFLD�GHOOH�PHWRGRORJLH�DWWLYH�GL�VYLOXSSR�QHO�VROOHFLWDUH�OD�PHVVD�LQ�GL�
VFXVVLRQH�GL�DVVXQWL�H�UDSSUHVHQWD]LRQL�DVVLPLODWH�DFULWLFDPHQWH"�4XDOL�VWUXPHQWL�OD�OHWWHUDWXUD�
LQWHUQD]LRQDOH�LQGLFD�FRPH�SURPHWWHQWL�QHOO¶DPELWR�GHOO¶DVVHVVPHQW�GL�RXWFRPH�GL�WLSR�WUDVIRU�
PDWLYR�LQ�GRFHQWL�H�LQVHJQDQWL"��

*Lj�GD� WHPSR� OD� OHWWHUDWXUD�QHO�FDPSR�GHOOD� ULFHUFD� WUDVIRUPDWLYD�SURSRQH� UHYLHZ�H�VWXGL�
HPSLULFL�YROWL�DOOD�YDOLGD]LRQH�GL�VWUXPHQWL�GL�DVVHVVPHQW�GL�OHDUQLQJ�RXWFRPH�GL�WLSR�WUDVIRUPD�
WLYR����4XHVWL�ULVXOWDWL�GL�DSSUHQGLPHQWR�UDFFKLXGRQR�UHWLFROL�FRQFHWWXDOL��VFHQDUL�GL�ULIHULPHQWL��
DSSURFFL�H�FRVWUXWWL�WUD�ORUR�HWHURJHQHL�H�PXOWLSDUDGLJPDWLFL��&Lz�KD�VROOHFLWDWR�ULFHUFDWRUL�ULFL�DG�
DSULUH�DUHQH�GL�FRQIURQWR�SHU�FRQGLYLGHUH�FRPH�RULHQWDUH�LO�SURFHVVR�GL�WUDGX]LRQH�HPSLULFD�GL�
SUDWLFKH�YDOXWDWLYH��LQGLYLGXDQGR�OH�FRPSRQHQWL�GL�VLJQLILFDWR�H�RSHUDWLYL]]DQGROH�LQ�GLPHQVLRQL��
LQGLFDWRUL�H��LQILQH��YDULDELOL���

/D� ULFHUFD� WUDVIRUPDWLYD�q�VWDWD�D� OXQJR�GRPLQDWD�GD�XQ�RULHQWDPHQWR�TXDOLWDWLYR��FKH�KD�
LQWHVR�LQGDJDUH�QHOOR�VSHFLILFR���

$�� L�VLJQLILFDWL�FRQ�FXL�L�OHDUQHU�LQWHUSUHWDYDQR�LO�ORUR�DJLUH�H�LO�ORUR�SHQVDUH���
%�� GLOHPPL�GLVRULHQWDQWL��HVSHULHQ]H�DYYHUVH�H�SRWHQ]LDOL�WULJJHU�LQ�JUDGR�GL�LQQHVFDUH�SUR�

FHVVL�GL�UHYLVLRQH�FULWLFD�GHOOH�SURVSHWWLYH�GL�VLJQLILFDWR���
&�� L�ULVXOWDWL�WUDVIRUPDWLYL��WHPDWL]]DWL�QHL�WHUPLQL�GL�FDPELDPHQWL�GHOOH�SURVSHWWLYH�GL�VLJQLIL�

FDWR�H�GHJOL�VFKHPL�GL�D]LRQH�GHL�OHDUQHU���
*OL�VWUXPHQWL�GL�LQGDJLQH�SL��XWLOL]]DWL�VRQR�VWDWL�LQWHUYLVWH�QDUUDWLYH��IHQRPHQRORJLFKH��FOLQL�

FKH��RVVHUYD]LRQL�HWQRJUDILFKH��IRFXV�JURXS��GLDUL�GL�ERUGR��DQDOLVL�FRQYHUVD]LRQDOL��VFULWWXUH�UL�
IOHVVLYH�SURGRWWH�GD�OHDUQHU�DGXOWL��SHU�OR�SL��VWXGHQWL�R�SUDFWLWLRQHU��$FFDQWR�D�TXHVWL��VL�VWDQQR�
DIIHUPDQGR�PHWRGRORJLH�GHOOD�ULFHUFD�DUW�EDVHG�H�SHUIRUPDWLYH��LQ�JUDGR�GL�VROOHFLWDUH�PRGDOLWj�
GL�FRVWUX]LRQH�GHOOD�FRQRVFHQ]D�FKH�VLDQR�FRQWHVWXDOPHQWH�HPEHGGHG��HPERGLHG�H�LQFDUQDWH��
H�GL�SURGXUUH�GDWL�HVSUHVVLYL��PXOWL�VIDFFHWWDWL�H�UDSSUHVHQWD]LRQDOL��6RQR�PHWRGL�FKH�VROOHFLWDQR�
L�OHDUQHU�D�GHFRVWUXLUH�L�OXRJKL�VRFLDOL�GRPLQDQWL�FKH�QRQ�VRQR�SUREOHPDWL]]DWL��D�WHPDWL]]DUH�OH�
TXHVWLRQL�LQ�RUGLQH�DO�SRWHUH�H�DO�SULYLOHJLR��D�IRFDOL]]DUVL�QRQ�VROR�VXOOH�FDWHJRULH�SUHHVLVWHQWL��

�
���&IU��-��2¶�1HLO��9��0DUVLFN��8QGHUVWDQGLQJ�$FWLRQ�/HDUQLQJ��$0$�,QQRYDWLRQV�LQ�$GXOW�/HDUQLQJ��1HZ�<RUN��

������
���3HU�XQ�DSSURIRQGLPHQWR��VL�ULPDQGD�DL�FRQWULEXWL��+�/��6WXFNH\��(�:��7D\ORU��3��&UDQWRQ��'HYHORSLQJ�D�VXUYH\�

RI�WUDQVIRUPDWLYH�OHDUQLQJ�RXWFRPHV�DQG�SURFHVVHV�EDVHG�RQ�WKHRUHWLFDO�SULQFLSOHV��LQ�³-RXUQDO�RI�7UDQVIRUPDWLYH�
(GXFDWLRQ´���������������SS�����������$��5RPDQR��7UDQVIRUPDWLYH�/HDUQLQJ��$�5HYLHZ�RI�WKH�$VVHVVPHQW�7RROV��
LQ�³-RXUQDO�RI�7UDQVIRUPDWLYH�/HDUQLQJ´���������������SS����������
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TXDQWR�VXO� IXQ]LRQDPHQWR�VLWXDWR�GHL�SURFHVVL�GL� FDWHJRUL]]D]LRQH�H�GL� LQWHUSUHWD]LRQH�H�VXL�
PRGL�LQ�FXL�VL�SURGXFRQR�H�ULSURGXFRQR�QHL�VLWL�LVWLWX]LRQDOL���

1HOO¶DPELWR�GL�TXHVWH�WUDLHWWRULH�GL�ULFHUFD��DOFXQL�GL�TXHVWL�VWXGL�TXDOLWDWLYL�SHUPDQJRQR�D�XQD�
IDVH�SUHOLPLQDUH����DOWUL�KDQQR�IDWWR�ULIHULPHQWR�D�QXPHUL�H�FDPSLRQL�UHODWLYDPHQWH�HVLJXL��UHQ�
GHQGR�GLIILFLOH�TXDOVLDVL�WHQWDWLYR�GL�WUDGX]LRQH�R�WUDVIHULELOLWj��DOWUL�DQFRUD�KDQQR�GRFXPHQWDWR�
WHQWDWLYL�GL�RSHUD]LRQDOL]]D]LRQH�GL�HOHPHQWL�H�YDULDELOL� FKH�VRWWHQGRQR�DSSUHQGLPHQWL�GL� WLSR�
WUDVIRUPDWLYR�DWWUDYHUVR�XQ�DSSURFFLR�HWQRJUDILFR��IHQRPHQRORJLFR�R�FRVWUX]LRQLVWD�����

$�IURQWH�GL�TXHVWR�TXDGUR��JLj�GD�DOFXQL�DQQL�VRQR�RJJHWWR�GL�VWXGLR�SUDWLFKH�YDOXWDWLYH�SL��
RULHQWDWH�YHUVR�DSSURFFL�GL�WLSR�PXOWL�PHWRGR�H�PL[HG�PHWKRGV��GLVSRQLELOL�DOOD�FRQWDPLQD]LRQH�
FRQ�WHFQLFKH�H�VWUXPHQWL�GL�ULOHYD]LRQH�TXDQWLWDWLYL��/D�FRVWUX]LRQH�GL�XQ�IUDPHZRUN�TXDOL�TXDQ�
WLWDWLYR�SHU�YDOXWDUH�ULVXOWDWL�WUDVIRUPDWLYL�SHUVHJXH�O¶RELHWWLYR�GL�LGHQWLILFDUH�TXDOL�FRQGL]LRQL�SRV�
VRQR�IDFLOLWDUH�R�RVWDFRODUH�DSSUHQGLPHQWL�GL�WLSR�FULWLFR�ULIOHVVLYR��VH�QRQ�WUDVIRUPDWLYR��VRSUDW�
WXWWR�DOO¶LQWHUQR�GL�FRQWHVWL�HGXFDWLYL�H�RUJDQL]]DWLYL���

,O�GLEDWWLWR�GHOOD�FRPXQLWj�LQWHUQD]LRQDOH�q�DWWUDYHUVDWR�GD�WHQVLRQL�WUD�SRVL]LRQL�VROR�DSSD�
UHQWHPHQWH�DQWDJRQLVWH��GD�XQD�SDUWH��HPHUJRQR�FRQWULEXWL�FKH�HQIDWL]]DQR�O¶LQHIILFDFLD�GL�XQ�
DSSURFFLR�ULFRVWUXWWLYR��FKH�VL�SRQH�O¶RELHWWLYR�GL�PLVXUDUH�H[�SRVW��GRSR�XQ�LQWHUYHQWR�HGXFDWLYR��
XQ�SURJUDPPD�GL�VYLOXSSR�SURIHVVLRQDOH��XQ¶HVSHULHQ]D�GL�DSSUHQGLPHQWR�� O¶HVLWR�GL�SURFHVVL�
WUDVIRUPDWLYL�DWWUDYHUVR�LQGLFDWRUL�³VWDQGDUG´�GL�PLVXUD��'DOO¶DOWUD�SDUWH��DYDQ]DQR�JOL�VWXGL�FKH�
SURYDQR�D�VLVWHPDWL]]DUH�OH�ULFHUFKH�FKH�PHWWRQR�DOOD�SURYD�VWUXPHQWL�GL�DVVHVVPHQW�TXDQWLWD�
WLYR�GL�FDPELDPHQWL�QHOOH�SURVSHWWLYH�GL�VLJQLILFDWR��LQWHUURJDQGRVL�VXOOD�YDOLGLWj�GL�FRVWUXWWL��LQGL�
FDWRUL��YDULDELOL�H�SURFHGXUH�GL�LQGDJLQH��3HU�TXHVWL�XOWLPL��OD�SRVWD�LQ�JLRFR�q�FRVWUXLUH�H�YDOLGDUH�
DOO¶LQWHUQR�GL�FRPXQLWj�GL�ULFHUFD�LQWHUQD]LRQDOL�DSSURFFL�PXOWL�PHWRGR�LQ�JUDGR�GL�YDOXWDUH�QRQ�
VROR�L�FDPELDPHQWL�³GLFKLDUDWL´�GHL�VLQJROL�SURIHVVLRQLVWL��PD�DQFKH�GL�LQWHUFHWWDUH�L�SURFHVVL�GL�
ULIOHVVLRQH� FULWLFD� FKH� FRQGXFRQR�D� WUDVIRUPDUH�JOL� VFKHPL� GL� D]LRQH�H� OH� SUDWLFKH�GLGDWWLFKH�
DJLWH����4XHVWR�GLEDWWLWR�FKLDPD�LQ�JLRFR�SURVSHWWLYH�GLYHUJHQWL�QRQ�VROR�VXO�UXROR�GHOOD�YDOXWD�
]LRQH�FRPH�SURFHVVR�GL�FRVWUX]LRQH�GL�FRQRVFHQ]H�ULJRURVH��VRFLDOPHQWH�FRQGLYLVH�H�XWLOL�DOOR�
VYLOXSSR�GL�LQGLYLGXL��JUXSSL�H�FRPXQLWj��PD�DQFKH�VXOOH�PHWRGRORJLH�DWWUDYHUVR�OH�TXDOL�GHILQLUH�
H�R�PLVXUDUH�LO�YDORUH�GL�SURFHVVL�HVLWL�WUDVIRUPDWLYL�����

$�VROR�VFRSR�HVHPSOLILFDWLYR��VL�ULSRUWDQR�LQ�WDEHOOD���DOFXQL�GHL�WHVW�GL�DVVHVVPHQW�TXDQWLWD�
WLYR�FKH�L�FRQWULEXWL�HPSLULFL�VXOOD�WHRULD�WUDVIRUPDWLYD�UHVWLWXLVFRQR�FRPH�SDUWLFRODUPHQWH�SUR�
PHWWHQWL� SHU� OD� FRVWUX]LRQH�GL� XQ� DSSURFFLR�PXOWL�PHWRGR�DOOD� YDOXWD]LRQH�GHL� WUDQVIRUPDWLYH�
OHDUQLQJ�RXWFRPH��$EELDPR�VHOH]LRQDWR�TXHL� WHVW� LQ�DGR]LRQH�QHL�FRQVHVVL� LQWHUQD]LRQDOL�SHU�
O¶DVVHVVPHQW�LQ�SHUFRUVL�GL�VYLOXSSR�SURIHVVLRQDOH�GHL�GRFHQWL�GL�VFXROD���

�
���&IU��5�&��&R[��$VVHVVLQJ�7UDQVIRUPDWLYH�/HDUQLQJ��7RZDUG�D�8QLILHG�)UDPHZRUN��3K'�GLVVHUWDWLRQ��8QLYHU�

VLW\�RI�7HQQHVVHH���������
���&IU��&��6Q\GHU��*UDEELQJ�KROG�RI�D�PRYLQJ� WDUJHW�� ,GHQWLI\LQJ�DQG�PHDVXULQJ� WKH� WUDQVIRUPDWLYH� OHDUQLQJ�

SURFHVV��LQ�³-RXUQDO�RI�7UDQVIRUPDWLYH�(GXFDWLRQ´��������������SS����±������
���&IU��%�:��.RVH��(��/LP��7UDQVIRUPDWLYH�3URIHVVLRQDO�/HDUQLQJ�:LWKLQ�6FKRROV��5HODWLRQVKLS� WR�7HDFKHUV¶�

%HOLHIV��([SHUWLVH�DQG�7HDFKLQJ��LQ�³7KH�8UEDQ�5HYLHZ´������������SS�����±������
���&IU��+�/��6WXFNH\��(�:��7D\ORU��3��&UDQWRQ��'HYHORSLQJ�D�VXUYH\�RI�WUDQVIRUPDWLYH�OHDUQLQJ�RXWFRPHV�DQG�

SURFHVVHV�EDVHG�RQ�WKHRUHWLFDO�SULQFLSOHV��FLW��
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7DEHOOD���±�6WUXPHQWL�GL�DVVHVVPHQW�TXDQWLWDWLYR�GL�RXWFRPH�WUDVIRUPDWLYL�������
�

,�ULVXOWDWL�FKH�JOL�VWUXPHQWL�VX�GHVFULWWL�FRQVHQWRQR�GL�ULOHYDUH�SRVVRQR�HVVHUH�XWLOL]]DELOL�VLD�
SHU�O¶DXWRYDOXWD]LRQH�GHO�VLQJROR�GRFHQWH�VLD�QHOO¶DPELWR�GL�XQ�JUXSSR�GL�GRFHQWL��6L�WUDWWD�GL�WHVW�
GL�YDOXWD]LRQH�FKH�FRQVHQWRQR�GL�FRVWUXLUH�SURILOL�GL�GRFHQWL�H�GL�ULOHYDUH�TXDOL�VFKHPL�GL�D]LRQH�
GLFKLDUDQR�GL�DGRWWDUH�QHOO¶DIIURQWDUH�L�SUREOHPL��L�FRPSLWL�H�OH�DPELJXLWj�FDUDWWHUL]]DQWL�OH�SUR�
IHVVLRQL�FKH�VL�PXRYRQR�LQ�DPELWR�VFRODVWLFR���

1HOOD�WUDLHWWRULD�GHJOL�DSSURFFL�SUDFWLFH�EDVHG�H�FROODERUDWLYL�DOOR�VYLOXSSR�SURIHVVLRQDOH�GHL�
GRFHQWL���FKH�VL�WUDWWHJJLDQR�LQ�TXHVWR�DUWLFROR��OD�YDOXWD]LRQH�GL�RXWFRPH�WUDVIRUPDWLYL�FRVWLWXL�
VFH�XQ�FRVWUXWWR� LQWHUSUHWDELOH�FRPH�VWUXPHQWR� LQGLVSHQVDELOH�SHU� OR�VYLOXSSR�GHOOH�FRPXQLWj�
SURIHVVLRQDOL��5DSSUHVHQWD�TXHO�GLVSRVLWLYR�DWWUDYHUVR�LO�TXDOH�VL�LQWURGXFH�XQ�SURFHVVR�FLFOLFR�

�
���&IU��.��.LQJ��7KH�KDQGERRN�RI�WKH�HYROYLQJ�UHVHDUFK�RI�WUDQVIRUPDWLYH�OHDUQLQJ�EDVHG�RQ�WKH�OHDUQLQJ�DFWLYLWLHV�

VXUYH\��&KDUORWWH��1&��,$3��,QIRUPDWLRQ�$JH�3XE��������9��&DUXDQD��.��:RRGURZ��/��3pUH]��8VLQJ�WKH�/HDUQLQJ�
$FWLYLWLHV�6XUYH\�WR�([DPLQH�7UDQVIRUPDWLYH�/HDUQLQJ�([SHULHQFHV�LQ�7ZR�*UDGXDWH�7HDFKHU�3UHSDUDWLRQ�&RXUVHV��
LQ�³,Q6LJKW��$�-RXUQDO�RI�6FKRODUO\�7HDFKLQJ´����������������SS����������

���&IU��'�'��3UDWW��)LYH�3HUVSHFWLYHV�RQ�7HDFKLQJ�$GXOWV�DQG�+LJKHU�(GXFDWLRQ��0HOERXUQH��)/��.ULHJHU��������
���&IU��0��)HGHOL��&��7LQR��7HDFKLQJ�/HDUQLQJ#�8QLSG��LQVWUXPHQWV�IRU�IDFXOW\�GHYHORSPHQW��LQ�³)RUP#UH�2SHQ�

-RXUQDO�SHU�OD�IRUPD]LRQH�LQ�UHWH´���������������SS�����������,O�7HDFKLQJ�3HUVSHFWLYH�,QYHQWRU\�q�GLVSRQLELOH�RQOLQH�
LQ�LWDOLDQR�DO�OLQN��KWWS���ZZZ�WHDFKLQJSHUVSHFWLYHV�FRP�WSL��

���&IU��(�$��6W��3LHUUH��:K\�3RVW�4XDOLWDWLYH�,QTXLU\"��LQ�³4XDOLWDWLYH�,QTXLU\´����������������SS��������
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FKH�FRLQYROJH�OD�YDOLGD]LRQH�GL�VLVWHPL�GL�D]LRQL�H�GL�FRPSRUWDPHQWL�SDVVDWL��OD�VFRSHUWD�GL�HUURUL�
R�GL�RSSRUWXQLWj�� O¶LQYHQ]LRQH�GL�QXRYL�FRUVL�G¶D]LRQH�H� OD� ORUR�DWWXD]LRQH����4XHVWR�GRYUHEEH�
FRLQYROJHUH�XQ�SURFHVVR�FRQVDSHYROH�H�FULWLFR�GL�ULIOHVVLRQH�YROWR�D�SURGXUUH�QXRYH�SHUFH]LRQL��
RELHWWLYL�H�VWUDWHJLH�FRPSRUWDPHQWDOL����/D�SRUWDWD�LQQRYDWLYD�GL�TXHVWR�SURFHVVR�VL�VLWXD�QHOOR�
VIRU]R� GL� WHPDWL]]DUH� OD� FRPSOHVVLWj� GHO� SHUFRUVR� GL� YDOXWD]LRQH�� FRVWDQWHPHQWH� HVSRVWR�
DOO¶HVHUFL]LR�GL�XQD�IOHVVLELOLWj�WUD�ULJRUH�H�FRQGLYLVLRQH�VRFLDOH�QHOOD�VFHOWD�GHJOL�RJJHWWL�GL�YDOX�
WD]LRQH�H�GHOOD�SURVSHWWLYD�PHWRGRORJLFD�GD�DGRWWDUH�SHU�DQDOL]]DUOL����H�QHOOD�VWUDWHJLD�GL�FRLQ�
YROJHUH�JOL�DWWRUL�RUJDQL]]DWLYL�� L�GRFHQWL��SHU�VRVWHQHUH�SURFHVVL�GL�FDPELDPHQWR�SHUVRQDOL�H�
RUJDQL]]DWLYL���

9RUUHPPR�ULFKLDPDUH�O¶DWWHQ]LRQH�VXL�SURFHVVL�GL�DSSUHQGLPHQWR�FROOHWWLYR�FKH�GRYUHEEHUR�
DFFRPSDJQDUH�O¶DGR]LRQH�GL�GLVSRVLWLYL�YDOXWDWLYL����6X�TXHVWR�WHPD�YL�q�XQ¶DPSLD�OHWWHUDWXUD�FKH�
LQWHUSUHWD� OD� YDOXWD]LRQH� GHL� WUDQVIRUPDWLYH� OHDUQLQJ� RXWFRPH� FRPH� HVLWR� QRQ� GL� SURFHGXUH�
DVWUDWWH�R�GL�WHFQLFKH�GL�VWDQGDUGL]]D]LRQH��PD�GL�XQ¶DWWHQWD�FRQVLGHUD]LRQH�GHL�SURFHVVL�GL�SUR�
JHWWD]LRQH�D]LRQH�ULIOHVVLRQH�WUDVIRUPD]LRQH�FKH�OH�GLYHUVH�FRPXQLWj�DWWUDYHUVDQR�TXDQGR�VRO�
OHFLWDWH�GD�SUDWLFKH�ULIOHVVLYH����/¶DWWLYLWj�GL�ULIOHVVLRQH�H�LQGDJLQH�DFFRPSDJQD�LQ�PRGR�SHUPD�
QHQWH�O¶DGR]LRQH�GHOOH�PHWRGRORJLH�DWWLYH�GL�VYLOXSSR�H�LQWHQGH�HYLGHQ]LDUH�O¶HIILFDFLD�GL�TXHVWL�
PHWRGL�QHO�VROOHFLWDUH�SURFHVVL�GL�ULIOHVVLRQH�FULWLFD�LQGLYLGXDOL�H�GL�JUXSSR��,Q�TXHVWD�SURVSHWWLYD��
OD�YDOXWD]LRQH�q�XQD�IRUPD�GL�³ULIOHVVLRQH�LQ�FRUVR�G¶RSHUD´�FKH�VL�UHDOL]]D�QHO�PRPHQWR�LQ�FXL�L�
SURIHVVLRQLVWL�VRQR�LPSHJQDWL�LQ�SUDWLFKH�ULIOHVVLYH�LQ�FXL�DSSUHQGHUH�GDOOD�H�DWWUDYHUVR�O¶HVSH�
ULHQ]D��QH�YDOXWDQR�JOL�HVLWL��VL�DSURQR�DG�DOWUH�SURVSHWWLYH�H�GHILQLVFRQR�D]LRQL�SHU�PLJOLRUDUH�L�
ULVXOWDWL�DWWHVL����*OL�VWUXPHQWL�GL� LQGDJLQH�GL�YROWD�LQ�YROWD�DGRWWDWL�VRQR�WHVL�D�IDU�HPHUJHUH�OH�
UDSSUHVHQWD]LRQL�FKH�L�GRFHQWL�KDQQR�VXL�SURFHVVL�GL� LQVHJQDPHQWR��L�PRGHOOL� LPSOLFLWL�GL�LQVH�
JQDQWH�FKH�KDQQR�DFULWLFDPHQWH�DVVXQWR��O¶LQVHJQDQWH�HPSDWLFR��O¶LQVHJQDQWH�ULIOHVVLYR��O¶LQVH�
JQDQWH�JXLGD�� O¶LQVHJQDQWH�HVSHUWR��H� OH�GLVVRQDQ]H� WUD� OH� WHRULH�FKH�GLFKLDUDQR��FRPH� LQVH�
JQDQWH��DVFROWR�VHPSUH� L�ELVRJQL�GHJOL� VWXGHQWL�H�GHOOH�VWXGHQWHVVH��H� OH�SUDWLFKH�G¶XVR�FKH�
DJLVFRQR��VLD�FKH�VLD�HQWUR�LQ�DXOD�LQ�SUHVHQ]D��VLD�FKH�DYYLDPR�LO�FROOHJDPHQWR�GHOO¶DXOD�YLU�
WXDOH��LQL]LR�OD�OH]LRQH�FRQ�OD�VSLHJD]LRQH�GHO�FDSLWROR�FKH�GD�SURJUDPPD�VL�GHYH�DIIURQWDUH�LQ�
TXHOOD�VHWWLPDQD����

3HU�JOL�LQVHJQDQWL��OD�FRPSUHQVLRQH�GHOOH�SURSULH�H�DOWUXL�GLVWRUVLRQL�q�OD�FRQGL]LRQH�SHU�SUR�
FHGHUH�D�XQD�ULIOHVVLRQH�FROODERUDWLYD�H�D�QHJR]LD]LRQL�LQWHUSHUVRQDOL�IXQ]LRQDOL�DO�ORUR�VYLOXSSR�
SURIHVVLRQDOH��,�ULVXOWDWL�HPHUJHQWL��GXQTXH��QRQ�VRQR�DG�DSSDQQDJJLR�HVFOXVLYR�GHL�ULFHUFDWRUL�
DFFDGHPLFL��FKH�VWXGLDQR�L�GLVSRVLWLYL�GL�VXSSRUWR�DOOR�VYLOXSSR�SURIHVVLRQDOH�GHL�GRFHQWL��PD�

�
���&IU��0��&DVWROGL��9DOXWDUH�H�FHUWLILFDUH�OH�FRPSHWHQ]H��5RPD��&DURFFL�(GLWRUH��������
���&IU��$��0XUD��)RUPD]LRQH�GHJOL�LQVHJQDQWL�H�SURFHVVL�GL�LQFOXVLRQH��LQ�³1XRYD�6HFRQGDULD�5LFHUFD´������������

SS�����������*RPH]�3DORPD�)���,QWURGXFWLRQ��LQ�)��*RPH]�3DORPD��(G����(PERGLPHQW�	�6FKRRO��)URP�1HZ�$S�
SURDFK�RI�7HDFKLQJ�/HDUQLQJ�,QWHUDFWLRQ�WR�(&6�6FKRRO��/HFFH��3HQVD�0XOWLPHGLD��SS����������

���&IU��/��3HUOD��/D�YDOXWD]LRQH�IUD�VFLHQ]D�H�PRQGR�TXRWLGLDQR�GHOO
LQVHJQDQWH��1RWH�HSLVWHPRORJLFKH��LQ�³1XRYD�
6HFRQGDULD´�����������SS����������

���&IU��5��&DUGDUHOOR��5LFHUFD�GLGDWWLFD�� IDUH� LO�SXQWR�� LQ� ³)RUP#UH�2SHQ�-RXUQDO�SHU� OD� IRUPD]LRQH� LQ� UHWH´��
�������������SS��������

���&IU��/��)DEEUL��/D�YDOXWD]LRQH�FRPH�SURFHVVR�GL�LQQRYD]LRQH�RUJDQL]]DWLYD��LQ�³3HGDJRJLD�H�YLWD´������������
SS�����������

���&IU��3��/XFLVDQR��&RPSUHQGHUH�OD�YDOXWD]LRQH��LQ�³,�SUREOHPL�GHOOD�SHGDJRJLD´�����������SS������������
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GLYHQWDQR� RJJHWWR� GL� FRQGLYLVLRQH�� VFDQGDJOLDPHQWR�� ULIOHVVLRQH� H� YDOLGD]LRQH� DOO¶LQWHUQR� GHO�
JUXSSR�GL�GRFHQWL���
�
�
���5LIOHVVLRQL�FRQFOXVLYH��
�

/¶DUWLFROR�HVSORUD�OH�LPSOLFD]LRQL�HSLVWHPRORJLFKH�H�PHWRGRORJLFKH�GHOO
DSSURFFLR�WUDVIRUPD�
WLYR� DOOR� VYLOXSSR�SURIHVVLRQDOH� GHOO¶LQVHJQDQWH�� GL� FXL� HYLGHQ]LD� OH� FRQQHVVLRQL� FRQ� JOL� VWXGL�
SUDFWLFH�EDVHG�H�JOL�DSSURFFL�GHOOD�ULFHUFD�FROODERUDWLYD���

1HOOR�VSHFLILFR��DQDOL]]D�XQ�SHUFRUVR�PHWRGRORJLFR�±�EDVDWR�VX�XQD�YLVLRQH�SUDFWLFH�EDVHG�
H�FROODERUDWLYD�GHOO
DSSUHQGLPHQWR�WUDVIRUPDWLYR�±�ILQDOL]]DWR�D�SURPXRYHUH�GLIIHUHQWL�WLSRORJLH�
GL�SUDWLFKH�ULIOHVVLYH�H�VRVWHQHUH�SURFHVVL�FRQYHUVD]LRQDOL�FKH�SHUPHWWDQR�GL�DUWLFRODUH�H�YDOL�
GDUH�OH�UDSSUHVHQWD]LRQL�GHOOD�SURIHVVLRQH�GRFHQWH��L�PRGHOOL�LQWHULRUL]]DWL�GL�VFXROD�H�OH�SUDWLFKH�
GLGDWWLFKH�QHOO¶RWWLFD�GHOOR�VYLOXSSR�SURIHVVLRQDOH�GL�LQVHJQDQWL���

/D�VILGD�FKH�FKL�VFULYH�VL�SRQH��LQ�TXDQWR�DSSDUWHQHQWH�D�FRPXQLWj�GL�ULFHUFD�PXOWLVWDNHKRO�
GHU��GL�ULFHUFDWRUL�H�SUDFWLWLRQHU��q�LQGDJDUH�FRPH�FR�FRVWUXLUH�GLVSRVLWLYL�ULIOHVVLYL�FKH�VLDQR�LQ�
JUDGR�GL�IDU�HPHUJHUH�H�YDOLGDUH�OH�UDSSUHVHQWD]LRQL�FKH�L�OH�GRFHQWL�KDQQR�VXOOD�ORUR�LGHQWLWj�H�
UXROR�SURIHVVLRQDOH��H�GL�DVVXPHUOH�TXDOL�FRVWUXWWL�VRFLDOL�SHU�UHQGHUOL�RJJHWWR�GL�FRQVDSHYROH]]D�
H�GL�DSSUHQGLPHQWR�FULWLFR��*OL�DQFRUDJJL�FRQFHWWXDOL��L�PHWRGL�H�JOL�VWUXPHQWL�GL�YDOXWD]LRQH�SUH�
VHQWDWL�QHOO¶DUWLFROR�RIIURQR�HVHPSL�FKH�ULVXOWD�SURPHWWHQWH�DGRWWDUH�QHOOR�VYLOXSSR�SURIHVVLRQDOH�
GHL�GHOOH�GRFHQWL��*OL�DSSURFFL�PHWRGRORJLFL�GHVFULWWL�VL�VLWXDQR�QHO�IUDPHZRUN�GHOOH�PHWRGRORJLH�
WUDVIRUPDWLYH�� YDORUL]]DQR� O¶HVSHULHQ]D� GHL� OHDUQHU�� FKH� GLYHQWD� RJJHWWR� GL� VFDQGDJOLDPHQWR�
DOO¶LQWHUQR�GL�VHWWLQJ�JUXSSDOL��DVVXPRQR�FRPH�RELHWWLYR�GL�DSSUHQGLPHQWR�OD�JHQHUD]LRQH�GL�FR�
QRVFHQ]D�XWLOH�SHU�ULVROYHUH�SUREOHPL�H�FRQQHWWRQR�D]LRQH��SDUWHFLSD]LRQH��DSSUHQGLPHQWR��VYL�
OXSSR��)XWXUH�OLQHH�GL�LQGDJLQH�DYUDQQR�O¶RELHWWLYR�GL�FRVWUXLUH�XQD�PDSSD�DQDOLWLFD�GHL�PHWRGL�H�
GHOOH�WHFQLFKH�LQ�JUDGR�GL�VRVWHQHUH�OD�YDOLGD]LRQH�GHOOH�UDSSUHVHQWD]LRQL�VXOOH�LGHQWLWj�SURIHV�
VLRQDOH�GHL�GHOOH�GRFHQWL�H�GL�VROOHFLWDUH�SURFHVVL�GL�ULIOHVVLRQH�FULWLFD���

/¶DQDOLVL�GHO�SHUFRUVR�PHWRGRORJLFR�WUDWWHJJLDWR�QHO�FRQWULEXWR�FRQVHQWH�GL�HYLGHQ]LDUH�DQFKH�
FKH�OH�PHWRGRORJLH�WUDVIRUPDWLYH�SHU�OR�VYLOXSSR�SURIHVVLRQDOH�SRVVRQR�QDVFHUH�LQ�XQ�FRQWHVWR�
RUJDQL]]DWLYR�HG�HVVHUH�XVDWH�LQ�XQ�FRQWHVWR�HGXFDWLYR�H�YLFHYHUVD��6RQR�SUDWLFKH�FKH�WUDVODQR�
LQ�VHWWLQJ�GL�ULFHUFD�R�GL�IRUPD]LRQH��DVVXPRQR�VLJQLILFDWL�GLYHUJHQWL��H�LQ�FXL�L�VLQJROL�HOHPHQWL�VL�
SRVL]LRQDQR�D�VHFRQGD�FKH�O¶RELHWWLYR�VLD�GHFOLQDWR�YHUVR�OD�ULFHUFD�R�OR�VYLOXSSR�SURIHVVLRQDOH�
R�O¶LQQRYD]LRQH�RUJDQL]]DWLYD�QHOO¶LVWLWX]LRQH�VFRODVWLFD��6LD�QHOO¶XQR�FKH�QHOO¶DOWUR�RULHQWDPHQWR��
WXWWDYLD��LO�OHJDPH�WUD�ULFHUFD�H�DSSUHQGLPHQWR��WUD�DSSUHQGLPHQWR�H�D]LRQH�q�LQ�SDUWH�JDUDQ]LD�
GL� FDPELDPHQWR�H� LO� FDPELDPHQWR� UDSSUHVHQWD� O¶LPSUHVD� FRQGLYLVD�GHOOH� FRPXQLWj�GL� ULFHUFD�
PXOWLVWDNHKROGHU���

/D�WUDVOD]LRQH�GD�XQ�VHWWLQJ�DOO¶DOWUR�QRQ�q�XQ�SURFHVVR�OLQHDUH��PD�q�LO�IUXWWR�GHOOD�UHWH�GL�
UHOD]LRQL��D]LRQL�H�QHJR]LD]LRQL�DQFRUDWH�DL�VLJQLILFDWL��DOOH�FRQRVFHQ]H�H�DJOL�DSSUHQGLPHQWL�VL�
WXDWL�QHOOH�GLYHUVH�FRPXQLWj�VFLHQWLILFKH�H�SURIHVVLRQDOL��,Q�TXHVWR�TXDGUR��JOL�VWXGL�H�OH�ULFHUFKH�
VXOOH� PHWRGRORJLH� WUDVIRUPDWLYH� SHU� OR� VYLOXSSR� SURIHVVLRQDOH� GHL�GHOOH� GRFHQWL� VL� DUWLFRODQR�
FRPH�SURFHVVL�LQ�FRVWUX]LRQH��DSHUWL�D�PROWHSOLFL�FRQWDPLQD]LRQL�H�GHQWUR�SDUDGLJPL�LQWHUVH]LR�
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QDOL��3DUDIUDVDQGR�*KHUDUGL�H�/LSSL����SRVVRQR�HVVHUH�SHQVDWL�FRPH�VDSHUL�RSHQ�HQGHG�FDUDW�
WHUL]]DWL�GD�LQFRPSOHWH]]D��TXDVL�VL�WUDWWDVVH�GL�XQR�VSHWWDFROR�DSHUWR�DO�TXDOH�OD�ULFHUFD�GLGDWWLFD�
H�OH�FRQRVFHQ]H�FKH�HPHUJRQR�GDOOD�SUDWLFD�SRVVRQR�VHPSUH�DJJLXQJHUH�TXDOFRVD��

�
�

���%LEOLRJUDILD�GL�ULIHULPHQWR�
�

$LHOOR�3���3DFH�(�0���6LELOLR�0���$�VLPSOH[�DSSURDFK�LQ�,WDOLDQ�WHDFKHU�HGXFDWLRQ�SURJUDPPHV�
WR�SURPRWH�LQFOXVLYH�SUDFWLFHV��LQ�³,QWHUQDWLRQDO�-RXUQDO�RI�,QFOXVLYH�(GXFDWLRQ´������������SS����
����

$ODVWUD�9���.DQHNOLQ�&���6FDUDWWL�*���/D�IRUPD]LRQH�VLWXDWD��5HSHUWRUL�GL�SUDWLFD��0LODQR��)UDQ�
FR$QJHOL��������

$UJ\ULV�&���6FK|Q�'���$SSUHQGLPHQWR�RUJDQL]]DWLYR��7HRULD��PHWRGR�H�SUDWLFKH��0LODQR��*XH�
ULQL�(GLWRUH���������

$UJ\ULV�&���6FK|Q�'�$���7KHRU\�LQ�3UDFWLFH��,QFUHDVLQJ�SURIHVVLRQDO�HIIHFWLYHQHVV��6DQ�)UDQ�
FLVFR��-RVVH\�%DVV��������

%UDFFL�)���5RPDQR�$���0DUVLFN�9���$�SUDFWLFH�EDVHG�YLHZ�RI� WUDQVIRUPDWLYH� OHDUQLQJ��7KH�
FDVH� RI� D� FUDIW� RUJDQLVDWLRQ�� LQ�$��*DYULHODWRV��(��.RVWDUD��'�� /RDGV� �(GV����7UDQVIRUPDWLYH�
/HDUQLQJ�7KHRU\�DQG�3UD[LV��/RQGRQ��5RXWOHGJH��LQ�SUHVV��

%UDFFL�)���/¶DSSUHQGLPHQWR�DGXOWR��0HWRGRORJLH�GLGDWWLFKH�HG�HVSHULHQ]H�WUDVIRUPDWLYH��0L�
ODQR��8QLFRSOL��������

&DUGDUHOOR�5���5LFHUFD�GLGDWWLFD��IDUH�LO�SXQWR��LQ�³)RUP#UH�2SHQ�-RXUQDO�SHU�OD�IRUPD]LRQH�
LQ�UHWH´���������������SS��������

&DUU�'���0DNLQJ�6HQVH�RI�(GXFDWLRQ��$Q�,QWURGXFWLRQ�WR�WKH�3KLORVRSK\�DQG�7KHRU\�RI�(GX�
FDWLRQ�DQG�7HDFKLQJ��1HZ�<RUN��5RXWOHGJH��������

&DUXDQD�9���:RRGURZ�.���3pUH]�/���8VLQJ�WKH�/HDUQLQJ�$FWLYLWLHV�6XUYH\�WR�([DPLQH�7UDQV�
IRUPDWLYH�/HDUQLQJ�([SHULHQFHV�LQ�7ZR�*UDGXDWH�7HDFKHU�3UHSDUDWLRQ�&RXUVHV��LQ�³,Q6LJKW��$�
-RXUQDO�RI�6FKRODUO\�7HDFKLQJ´���������������SS���������

&DVWROGL�0���9DOXWDUH�H�FHUWLILFDUH�OH�FRPSHWHQ]H��5RPD��&DURFFL�(GLWRUH���������
&RJKODQ�'���&LUHOOD�6���6KDQL�$�%���$FWLRQ�UHVHDUFK�DQG�FROODERUDWLYH�PDQDJHPHQW�UHVHDUFK��

PRUH�WKDQ�PHHWV�WKH�H\H"�LQ�³,QWHUQDWLRQDO�-RXUQDO�RI�$FWLRQ�5HVHDUFK´��������������SS���������
'HVKOHU�'���0HWDSKRU�$QDO\VLV��([RUFLVLQJ�VRFLDO�JKRVWV��LQ�0H]LURZ�-��	�$VVRFLDWHV��)RV�

WHULQJ�&ULWLFDO�5HIOHFWLRQ�LQ�$GXOWKRRG��$�*XLGH�WR�7UDQVIRUPDWLYH�DQG�(PDQFLSDWRU\�/HDUQLQJ��
6DQ�)UDQFLVFR��-RVVH\�%DVV��������SS�����������

(UGDV�)�(���'LGDWWLFD�H� IRUPD]LRQH��/D�SURIHVVLRQDOLWj�GRFHQWH�FRPH�SURJHWWR��5RPD��$U�
PDQGR��������

)DEEUL� /���&RPXQLWj� GL� SUDWLFKH� H� DSSUHQGLPHQWR� ULIOHVVLYR�� 3HU� XQD� IRUPD]LRQH� VLWXDWD��
5RPD��&DURFFL�(GLWRUH��������

)DEEUL�/���0HODFDUQH�&���$SSUHQGHUH�D�VFXROD��0LODQR��)UDQFR$QJHOL��������

�
���&IU��6��*KHUDUGL��$��/LSSL��7UDGXUUH� OH� ULIRUPH� LQ�SUDWLFD��/H�VWUDWHJLH�GHOOD� WUDVOD]LRQH��0LODQR��5DIIDHOOR�

&RUWLQD�(GLWRUH��������
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)DEEUL�/���/D�YDOXWD]LRQH�FRPH�SURFHVVR�GL�LQQRYD]LRQH�RUJDQL]]DWLYD��LQ�³3HGDJRJLD�H�YLWD´��
����������SS�����������

)DEEUL�/���5RPDQR�$���0HWRGL�SHU�O¶DSSUHQGLPHQWR�WUDVIRUPDWLYR��&DVL��PRGHOOL��WHRULH��5RPD��
&DURFFL�(GLWRUH���������

)HGHOL� 0��� 7LQR� &��� 7HDFKLQJ�/HDUQLQJ#�8QLSG�� LQVWUXPHQWV� IRU� IDFXOW\� GHYHORSPHQW�� LQ�
³)RUP#UH�2SHQ�-RXUQDO�SHU�OD�IRUPD]LRQH�LQ�UHWH´���������������SS�����������

)HGHULJKL�3��� ,O� ³ODYRUR�GRFHQWH´�H� OD�TXDOLWj�GHL�FRQWHVWL�HGXFDWLYL��GULYHUV�H� LQLELWRUL�GHOOD�
WHDFKHU�DJHQF\��LQ�0��6LELOLR��3��$LHOOR��D�FXUD�GL���/R�VYLOXSSR�SURIHVVLRQDOH�GHL�GRFHQWL��5DJLR�
QDUH�GL�DJHQWLYLWj�SHU�XQD�VFXROD�LQFOXVLYD��1DSROL��(GL6(6��������SS������������

*KHUDUGL�6���/LSSL�$���7UDGXUUH�OH�ULIRUPH�LQ�SUDWLFD��/H�VWUDWHJLH�GHOOD�WUDVOD]LRQH��5DIIDHOOR�
&RUWLQD�(GLWRUH��0LODQR��������

*KHUDUGL�6���+RZ�WR�FRQGXFW�D�SUDFWLFH�EDVHG�VWXG\��&KHOWHQKDP��(GZDUG�(OJDU�3XEOLVKLQJ��
������

*RPH]�3DORPD�)��� ,QWURGXFWLRQ�� LQ�)��*RPH]�3DORPD��(G����(PERGLPHQW�	�6FKRRO��)URP�
1HZ� $SSURDFK� RI� 7HDFKLQJ�/HDUQLQJ� ,QWHUDFWLRQ� WR� (&6� 6FKRRO�� /HFFH�� 3HQVD�0XOWLPHGLD��
������SS����������

,OOHULV�.���(G����&RQWHPSRUDU\�WKHRULHV�RI� OHDUQLQJ�� OHDUQLQJ�WKHRULVWV���� LQ�WKHLU�RZQ�ZRUGV��
1HZ�<RUN��5RXWOHGJH���������

/DYH�-���:HQJHU�(���/¶DSSUHQGLPHQWR�VLWXDWR��'DOO¶RVVHUYD]LRQH�DOOD�SDUWHFLSD]LRQH�DWWLYD�
QHL�FRQWHVWL�VRFLDOL��7UHQWR��(ULFNVRQ��������

.DQHNOLQ�&��3LFFDUGR�&���6FDUDWWL�*���/D�ULFHUFD�D]LRQH��&DPELDUH�SHU�FRQRVFHUH�QHL�FRQWHVWL�
RUJDQL]]DWLYL��0LODQR��5DIIDHOOR�&RUWLQD�(GLWRUH��������

.LQJ�.���7KH�KDQGERRN�RI� WKH�HYROYLQJ� UHVHDUFK�RI� WUDQVIRUPDWLYH� OHDUQLQJ�EDVHG�RQ� WKH�
OHDUQLQJ�DFWLYLWLHV�VXUYH\��&KDUORWWH��1&��,$3��,QIRUPDWLRQ�$JH�3XE���������

/XFLVDQR�3���&RPSUHQGHUH�OD�YDOXWD]LRQH��LQ�³,�SUREOHPL�GHOOD�SHGDJRJLD´�����������SS������
������

0DUVLFN�9���0DOWELD�7���7KH�WUDQVIRUPDWLYH�SRWHQWLDO�RI�DFWLRQ�OHDUQLQJ�FRQYHUVDWLRQV��'HYHO�
RSLQJ�FULWLFDOO\�UHIOHFWLYH�SUDFWLFH�VNLOOV��LQ�0H]LURZ�-���7D\ORU�(���(GV����7UDQVIRUPDWLYH�OHDUQLQJ�
LQ�SUDFWLFH��,QVLJKWV�IURP�FRPPXQLW\��ZRUNSODFH��DQG�KLJKHU�HGXFDWLRQ��6DQ�)UDQFLVFR��-RVVH\�
%DVV��SS������������

0DUVLFN� 9��� :DWNLQV� .��� ,QIRUPDO� DQG� LQFLGHQWDO� OHDUQLQJ� LQ� WKH� ZRUNSODFH�� 1HZ� <RUN��
5RXWOHGJH���������

0H]LURZ�-���7D\ORU�(���(GV����7UDQVIRUPDWLYH�/HDUQLQJ�LQ�3UDFWLFH��,QVLJKWV�IURP�&RPPXQLW\��
:RUNSODFH��DQG�+LJKHU�(GXFDWLRQ��6DQ�)UDQFLVFR��-RVVH\�%DVV��������

0H]LURZ��-���$SSUHQGLPHQWR�H�7UDVIRUPD]LRQH��0LODQR��5DIIHOOR�&RUWLQD�(GLWRUH���������
0RUJDQ�*���,PDJHV��/H�PHWDIRUH�GHOO¶RUJDQL]]D]LRQH��0LODQR��)UDQFR$QJHOL��������
0XUD�$���)RUPD]LRQH�GHJOL� LQVHJQDQWL�H�SURFHVVL�GL� LQFOXVLRQH�� LQ� ³1XRYD�6HFRQGDULD�5L�

FHUFD´������������SS�����������
2¶�1HLO�-���0DUVLFN�9���3HHU�0HQWRULQJ�DQG�$FWLRQ�/HDUQLQJ�� LQ� ³$GXOW�/HDUQLQJ´������	����

������SS���������
2¶�1HLO�-���0DUVLFN�9���8QGHUVWDQGLQJ�$FWLRQ�/HDUQLQJ��1HZ�<RUN��$0$�,QQRYDWLRQV�LQ�$GXOW�

/HDUQLQJ��������
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���²�´$QQDOL�RQ�OLQH�GHOOD�'LGDWWLFD�H�GHOOD�)RUPD]LRQH�'RFHQWHµ��
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3HUOD�/���/D�YDOXWD]LRQH�IUD�VFLHQ]D�H�PRQGR�TXRWLGLDQR�GHOO
LQVHJQDQWH��1RWH�HSLVWHPRORJL�
FKH��LQ�³1XRYD�6HFRQGDULD´�����������SS���������

3RODQ\L�.���7KH�WDFLW�GLPHQVLRQ��/RQGRQ��5RXWOHGJH�	�.HDJDQ��������
3UDWW�'�'���)LYH�3HUVSHFWLYHV�RQ�7HDFKLQJ�$GXOWV�DQG�+LJKHU�(GXFDWLRQ��0HOERXUQH��)/��

.ULHJHU��������
5LYROWHOOD�3�&���8Q
LGHD�GL�VFXROD��%UHVFLD��6FKROp�0RUFHOOLDQD��������
5RPDQR�$���7UDQVIRUPDWLYH�/HDUQLQJ��$�5HYLHZ�RI� WKH�$VVHVVPHQW�7RROV�� LQ� ³-RXUQDO� RI�

7UDQVIRUPDWLYH�/HDUQLQJ´��������������SS���������
6FK|Q�'�$���,O�SURIHVVLRQLVWD�ULIOHVVLYR��3HU�XQD�QXRYD�HSLVWHPRORJLD�GHOOD�SUDWLFD�SURIHVVLR�

QDOH��%DUL��'HGDOR��������
6KDQL�$�%���*XHUFL�0���&LUHOOD�6���D�FXUD�GL���&ROODERUDWLYH�PDQDJHPHQW�UHVHDUFK��7HRULD��

PHWRGL��HVSHULHQ]H��0LODQR��5DIIDHOOR�&RUWLQD�(GLWRUH���������
6FXOO\�5XVV�(���1LFRODLGHV�$���0DUVLFN�9���:DWNLQV�.���(GV����8SGDWH�RQ�,QIRUPDO�DQG�,QFL�

GHQWDO�/HDUQLQJ�7KHRU\��LQ�³1HZ�'LUHFWLRQV�IRU�$GXOW�DQG�&RQWLQXLQJ�(GXFDWLRQ´��0DOGHQ��:LOH\��
������������

6Q\GHU�&���*UDEELQJ�KROG�RI�D�PRYLQJ�WDUJHW��,GHQWLI\LQJ�DQG�PHDVXULQJ�WKH�WUDQVIRUPDWLYH�
OHDUQLQJ�SURFHVV��LQ�³-RXUQDO�RI�7UDQVIRUPDWLYH�(GXFDWLRQ´��������������SS�����������

6W��3LHUUH�(�$���:K\�3RVW�4XDOLWDWLYH�,QTXLU\"��LQ�³4XDOLWDWLYH�,QTXLU\´���������������SS�������
6WXFNH\�+�/���7D\ORU�(�:���&UDQWRQ�3���'HYHORSLQJ�D�VXUYH\�RI�WUDQVIRUPDWLYH�OHDUQLQJ�RXW�

FRPHV�DQG�SURFHVVHV�EDVHG�RQ�WKHRUHWLFDO�SULQFLSOHV��LQ�³-RXUQDO�RI�7UDQVIRUPDWLYH�(GXFDWLRQ´��
�������������SS�����������
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'DWD�GL�ULFH]LRQH�GHOO·DUWLFROR�����DSULOH������
'DWH�GL�ULFH]LRQH�GHJOL�HVLWL�GHO�UHIHUDJJLR�LQ�GRSSLR�FLHFR�����PDJJLR������H����PDJJLR������
'DWD�GL�DFFHWWD]LRQH�GHILQLWLYD�GHOO·DUWLFROR�����JLXJQR������
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