References

[1] N. Ab e. P olynomial learning of semilinear sets. In Pr o c. 2nd A nnu. Workshop on Comput.

L e arning The ory, pages 25{40, San Mateo, CA, 1989. Morgan Kaufmann.

[2] N. Ab e. Learning comm utativ e deterministic �nite state automata in p olynomial time. New

Gener ation Computing, 8:319{335, 1991.

[3] N. Ab e and J. T ak euc hi. The ‘lob-pass’ problem and an on-line learning mo del of rational

c hoice. In Pr o c e e dings of the Sixth A nnual A

CM Confer enc e on Computational L e arning

The ory, pages 422{428. A

CM Press, New Y ork, NY, 1993.

[4] N. Ab e, J. T ak euc hi, and M. K. W arm uth. P olynomial learnabilit y of probabilistic concepts

with resp ect to the Kullbac k-Leibler div ergence. In Pr o c. 4th A nnu. Workshop on Comput.

L e arning The ory, pages 277{289, San Mateo, CA, 1991. Morgan Kaufmann.

[5] N. Ab e and M. K. W arm uth. On the computational complexit y of appro ximating distri-

butions b y probabilistic automata. Machine L e arning, 1991. Sp ecial issue for COL

T90, to

app ear.

[6] N. Ab e and O. W atanab e. P olynomially sparse v ariations and reducibilit y among prediction

problems. IEICE T r ans. Inf. & Syst., E75-D(4):449{458, July 1992.

[7] Y. S. Abu-Mostafa. The Vapnik-Cherv onenkis dimension: Information v erses complexit y in

learning. Neur al Computation, 1(3):312{317, 1989.

[8] D. H. Ac kley

, G. E. Hin ton, and T. J. Sejno wski. A learning algorithm for Boltzmann

mac hines. Co gnitive Scienc e, 9:147{169, 1985.

[9] R. T. Adams. Inference of LISP programs from examples. Bac helor’s thesis, MIT EECS

Departmen t, June 1990.

[10] L. Adleman and M. Blum. Inductiv e inference and unsolv abilit y . J. Symb olic L o gic,

56(3):891{900, 1991.

[11] S. Ahmad. A study of scaling and generalization in neural net w orks. T ec hnical Rep ort

UIUCDCS-R-88-1454, Univ ersit y of Illinois at Urbana-Champaign, Sept. 1988.

[12] W. Aiello and M. Mihail. Learning the fourier sp ectrum of probabilistic lists and trees. In

Pr o c e e dings SOD

A 91, pages 291{299, Boston, MA, Jan. 1991. AAAI Press/The MIT Press.

[13] H. Aizenstein, L. Hellerstein, and L. Pitt. Read-thrice DNF is hard to learn with mem b ership

and equiv alence queries. In Pr o c. of the 33r d Symp osium on the F oundations of Comp. Sci.,

pages 523{532. IEEE Computer So ciet y Press, Los Alamitos, CA, 1992.

[14] H. Aizenstein and L. Pitt. Exact learning of read-t wice DNF form ulas. In Pr o c. 32th A nnu.

IEEE Symp os. F ound. Comput. Sci., pages 170{179. IEEE Computer So ciet y Press, 1991.

[15] H. Aizenstein and L. Pitt. Exact learning of read-k disjoin t DNF and not-so-disjoin t DNF.

In Pr o c. 5th A nnu. Workshop on Comput. L e arning The ory, pages 71{76. A

CM Press, New

Y ork, NY, 1992.

[16] D. Aldous and U. V azirani. A Mark o vian extension of Valian t’s learning mo del. In Pr o c.

of the 31st Symp osium on the F oundations of Comp. Sci., pages 392{396. IEEE Computer

So ciet y Press, Los Alamitos, CA, 1990.

[17] J. Alsp ector and R. B. Allen. P erformance of a sto c hastic learning c hip. In Pr o c. 1988

Neur al Information Pr o c essing Confer enc e, pages 748{760, 1989.

[18] K. Amak a w a. Self-learning reac hing motion of a m ulti-join t arm using a trial-and-error

heuristic and a neural net w ork. Master’s thesis, UC San ta Cruz, 1991.

[19] S. Amari, N. F ujita, and S. Shinomoto. F our t yp es of learning curv es. Neur al Computation,

4(4):605{618, 1992.

[20] F. Ameur, P

. Fisc her, K. U. H� o�gen, and F. M. auf der Heide. T rial and error: a new

approac h to space-b ounded learning. In Computational L e arning The ory: Eur o c olt ’93, v ol-

ume New Series Num b er 53 of The Institute of Mathematics and its Applic ations Confer enc e

Series, pages 133{144, Oxford, 1994. Oxford Univ ersit y Press.

[21] J. Amsterdam. Extending the Valian t learning mo del. In Pr o c e e dings of the Fifth Inter-

national Confer enc e on Machine L e arning, pages 381{394, San Mateo, CA, 1988. Morgan

Kaufmann.

[22] J. Amsterdam. Some philosophical problems with formal learning theory

. In Pr o c e e dings

AAAI-88, pages 580{584, Sain t P aul, Minn., Aug. 1988. American Asso ciation for Arti�cial

In telligence.

[23] J. Amsterdam. The v alian t learning mo del: Extensions and assessmen t. Master’s thesis,

MIT Departmen t of Electrical Engineering and Computer Science, Jan. 1988.

[24] J. A. Anderson and E. Rosenfeld, editors. Neur o c omput ing: F oundations of R ese ar ch. MIT

Press, 1988.

[25] P

. M. Andreae. Justi�ed generalization: Acquiring pro cedures from examples. T ec hnical

Rep ort AI-TR-834, MIT Arti�cial In telligence Lab oratory

, Jan. 1985.

[26] D. Angluin. On the complexit y of minim um inference of regular sets. Inform. Contr ol,

39(3):337{350, 1978.

[27] D. Angluin. Finding patterns common to a set of strings. J. of Comput. Syst. Sci., 21:46{62,

1980.

[28] D. Angluin. Inductiv e inference of formal languages from p ositiv e data. Inform. Contr ol,

45(2):117{135, Ma y 1980.

[29] D. Angluin. Inference of rev ersible languages. J. A

CM, 29(3):741{765, July 1982.

[30] D. Angluin. A note on the n um b er of queries needed to iden tify regular languages. Inform.

Contr ol, 51:76{87, 1982.

[31] D. Angluin. T yp es of queries for concept learning. T ec hnical Rep ort Y

ALEU/DCS/TR-479,

Y ale Univ ersit y Departmen t of Computer Science, June 1986.

[32] D. Angluin. Debugging a D A G e�cien tly . T ec hnical Rep ort 591, Y ale Univ ersit y , 1987.

[33] D. Angluin. Learning k-b ounded con text-free grammars. T ec hnical Rep ort

Y ALEU/DCS/RR-557, Departmen t of Computer Science, Y ale Univ ersit y , Aug. 1987.

[34] D. Angluin. Learning k-term DNF form ulas using queries and coun terexamples. T ec hni-

cal Rep ort Y

ALEU/DCS/RR-559, Departmen t of Computer Science, Y ale Univ ersit y , Aug.

1987.

[35] D. Angluin. Learning prop ositional Horn sen tences with hin ts. T ec hnical rep ort, Y ale

Univ ersit y , Y ALE/DCS/RR-590, 1987.

[36] D. Angluin. Learning regular sets from queries and coun terexamples. Inform. Comput.,

75(2):87{106, No v. 1987.

[37] D. Angluin. Learning Prop ositional Horn sen tences with hin ts. T ec hnical Rep ort

Y ALEU/DCS/RR-590, Departmen t of Computer Science, Y ale Univ ersit y , Dec. 1987.

[38] D. Angluin. Equiv alence queries and DNF form ulas. T ec hnical Rep ort Y

ALEU/DCS/RR-

659, Y ale Univ ersit y Departmen t of Computer Science, No v. 1988.

[39] D. Angluin. Iden tifying languages from sto c hastic examples. T ec hnical Rep ort

Y ALEU/DCS/RR-614, Y ale Univ ersit y Dept. of Computer Science, New Ha v en, CT, 1988.

[40] D. Angluin. Learning with hin ts. In Pr o c. 1st A nnu. Workshop on Comput. L e arning The ory,

pages 167{181, San Mateo, CA, 1988. Morgan Kaufmann.

[41] D. Angluin. Queries and concept learning. Machine L e arning, 2(4):319{342, Apr. 1988.

[42] D. Angluin. Requests for hin ts that return no hin ts. T ec hnical rep ort, Y ale Univ ersit y ,

Y ALE/DCS/RR-647, 1988.

[43] D. Angluin. Equiv alence queries and appro ximate �ngerprin ts. In Pr o c. 2nd A nnu. Workshop

on Comput. L e arning The ory, pages 134{145, San Mateo, CA, 1989. Morgan Kaufmann.

[44] D. Angluin. Using queries to iden tify �-form ulas. T ec hnical rep ort, Y ale Univ ersit y ,

Y ALE/DCS/RR-694, 1989.

[45] D. Angluin. Negativ e results for equiv alence queries. Machine L e arning, 5:121{150, 1990.

[46] D. Angluin. Computational learning theory: surv ey and selected bibliograph y . In Pr o c. 24th

A nnu. A

CM Symp os. The ory Comput., pages 351{369. A

CM Press, New Y ork, NY, 1992.

[47] D. Angluin, L. Birn baum, J. F eldman, R. Riv est, and L. V alian t. Summary of the panel

discussion. In Pr o c. 1st A nnu. Workshop on Comput. L e arning The ory, pages 398{401, San

Mateo, CA, 1988. Morgan Kaufmann.

[48] D. Angluin, M. F razier, and L. Pitt. Learning conjunctions of Horn clauses. Machine

L e arning, 9:147{164, 1992.

[49] D. Angluin, W. Gasarc h, and C. Smith. T raining sequences. The or et. Comput. Sci., 66:255{

272, 1989.

[50] D. Angluin, L. Hellerstein, and M. Karpinski. Learning read-once form ulas with queries. J.

A CM, 40:185{210, 1993.

[51] D. Angluin and M. Kharitono v. When w on’t mem b ership queries help? In Pr o c. of the 23r d

Symp osium on The ory of Computing, pages 444{454. A

CM Press, New Y ork, NY, 1991.

[52] D. Angluin and M. Krik

� is. Learning with malicious mem b ership queries and exceptions. In

Pr o c. 7th A nnu. A

CM Workshop on Comput. L e arning The ory, pages 57{66. A

CM Press,

New Y ork, NY, 1994.

[53] D. Angluin and P

. Laird. Learning from noisy examples. Machine L e arning, 2(4):343{370,

1988.

[54] D. Angluin and D. K. Slonim. Learning monotone DNF with an incomplete mem b ership

oracle. In Pr o c. 4th A nnu. Workshop on Comput. L e arning The ory, pages 139{146, San

Mateo, CA, 1991. Morgan Kaufmann.

[55] D. Angluin and C. Smith. Inductiv e inference. In Encyclop e dia of A rti�cial Intel ligenc e,

pages 409{418. J. Wiley and Sons, New Y ork, 1987.

[56] D. Angluin and C. H. Smith. A surv ey of inductiv e inference: Theory and metho ds. A CM

Comput. Surv., 15(3):237{269, Sept. 1983.

[57] S. Anoulo v a, P

. Fisc her, S. P� olt, and H. U. Simon. P

AB-decisions for Bo olean and real-

v alued features. In Pr o c. 5th A nnu. Workshop on Comput. L e arning The ory, pages 353{362.

A CM Press, New Y ork, NY, 1992.

[58] S. Anoulo v a and S. P� olt. Using kullbac k-leibler div ergence in learning theory

. In Compu-

tational L e arning The ory: Eur o c olt ’93, v olume New Series Num b er 53 of The Institute of

Mathematics and its Applic ations Confer enc e Series, pages 145{156, Oxford, 1994. Oxford

Univ ersit y Press.

[59] M. An thon y and N. Biggs. Computational L e arning The ory. Cam bridge T racts in Theoretical

Computer Science (30). Cam bridge Univ ersit y Press, 1992.

[60] M. An thon y , N. Biggs, and J. Sha w e-T aylor. The learnabilit y of formal concepts. In Pr o c.

3r d A nnu. Workshop on Comput. L e arning The ory, pages 246{257, San Mateo, CA, 1990.

Morgan Kaufmann.

[61] M. An thon y , G. Brigh t w ell, D. Cohen, and J. Sha w e-T a ylor. On exact sp eci�cation b y

examples. In Pr o c. 5th A nnu. Workshop on Comput. L e arning The ory, pages 311{318.

A CM Press, New Y ork, NY, 1992.

[62] M. An thon y and S. Holden. On the p o w er of p olynomial discriminators and radial basis

function net w orks. In Pr o c. 6th A nnu. Workshop on Comput. L e arning The ory, pages 158{

164. A

CM Press, New Y ork, NY, 1993.

[63] M. An thon y and J. Sha w e-T aylor. A result of Vapnik with applications. T ec hnical Rep ort

CSD-TR-628, Univ ersit y of London, Surrey

, England, 1990.

[64] M. An thon y and J. Sha w e-T a ylor. V alid generalisation of functions from close appro xima-

tions on a sample. In Computational L e arning The ory: Eur o c olt ’93, v olume New Series

Num b er 53 of The Institute of Mathematics and its Applic ations Confer enc e Series, pages

94{108, Oxford, 1994. Oxford Univ ersit y Press.

[65] S. Ar, R. J. Lipton, R. Rubinfeld, and M. Sudan. Reconstructing algebraic functions from

mixed data. In Pr o c. of the 33r d Symp osium on the F oundations of Comp. Sci., pages

503{512. IEEE Computer So ciet y Press, Los Alamitos, CA, 1992.

[66] A. Arap ostathis and S. I. Marcus. Analysis of an iden ti�cation algorithm arising in the

adaptiv e estimation of mark o v c hains. Math. Contr ol Signals Systems, 3:1{29, 1990.

[67] S. Arik a w a, S. Goto, S. Ohsuga, and T. Y ok omori, editors. Pr o c e e d ings of the First Inter-

national Workshop on A lgorithmic L e arning The ory. Japanese So ciet y for Arti�cial In telli-

gence, T oky o, 1990.

[68] S. Arik a w a, A. Maruok a, and T. Sato, editors. Pr o c e e dings of the Se c ond International

Workshop on A lgorithmic L e arning The ory. Japanese So ciet y for Arti�cial In telligence,

T oky o, 1991.

[69] S. Arik a w a, T. Shinohara, and A. Y amamoto. Elemen tary formal system as a unifying frame-

w ork for language learning. In Pr o c. 2nd A nnu. Workshop on Comput. L e arning The ory,

pages 312{327, San Mateo, CA, 1989. Morgan Kaufmann.

[70] H. Arim ura, H. Ishizak a, and T. Shinohara. P olynomial time inference of a sub class of

con text-free transformations. In Pr o c. 5th A nnu. Workshop on Comput. L e arning The ory,

pages 136{143. A

CM Press, New Y ork, NY, 1992.

[71] J. A. Aslam. Inferring graphs from w alks. Master’s thesis, Massac h usetts Institute of

T ec hnology

, Jan. 1992.

[72] J. A. Aslam and S. E. Decatur. General b ounds on statistical query learning and P A C

learning with noise via h yp othesis b o osting. In Pr o c. 35th A nnu. IEEE Symp os. F ound.

Comput. Sci., No v. 1993.

[73] J. A. Aslam and A. Dhagat. Searc hing in the presence of linearly b ounded errors. In Pr o c.

of the 23r d Symp osium on The ory of Computing, pages 486{493. A

CM Press, New Y ork,

NY, 1991.

[74] J. A. Aslam and R. L. Riv est. Inferring graphs from w alks. In Pr o c. 3r d A nnu. Workshop

on Comput. L e arning The ory, pages 359{370, San Mateo, CA, 1990. Morgan Kaufmann.

[75] P

. Assouad. Densit � e et dimension. A nn. Inst. F ourier, pages 233{282, 1983.

[76] C. G. A tk eson. Learning arm kinematics and dynamics. In A nnual R eview of Neur oscienc e,

v olume 12, pages 157{183. Ann ual Reviews, 1989.

[77] P

. Auer. On-line learning of rectangles in noisy en vironmen ts. In Pr o c e e dings of the Sixth

A nnual A

CM Confer enc e on Computational L e arning The ory, pages 253{261. A

CM Press,

New Y ork, NY, 1993.

[78] P

. Auer, P

. Long, W. Maass, and G. W o eginger. On the complexit y of function learning. In

Pr o c. 6th A nnu. Workshop on Comput. L e arning The ory, pages 392{401. A

CM Press, New

Y ork, NY, 1993.

[79] J. R. Bac hrac h. Conne ctionist Mo deling and Contr ol of Finite-State Envir onments. PhD

thesis, Univ ersit y of Massac h usetts, F eb. 1992.

[80] J. L. Balc� azar, J. D

�

iaz, R. Ga v ald� a, and O. W atanab e. An optimal parallel algorithm for

learning DF

A. In Pr o c. 7th A nnu. A

CM Workshop on Comput. L e arning The ory, pages

208{217. A

CM Press, New Y ork, NY, 1994.

[81] G. Baliga and J. Case. Learnabilit y: Admissible, co{�nite and h yp ersimple sets. In Pr o-

c e e dings of the 20th International Col lo quium on A utomata, L anguages and Pr o gr amming,

Lund, Swe den, 1993. July .

[82] G. Baliga, J. Case, and S. Jain. Language learning with some negativ e information. J. of

Comput. Syst. Sci., 1993. Accepted.

[83] G. Baliga, J. Case, S. Jain, and M. Sura j. Mac hine learning of higher order programs. J.

Symb olic L o gic, 1993. T o App ear.

[84] G. Baliga, S. Jain, and A. Sharma. Learning from m ultiple sources of inaccurate data.

In Pr o c e e dings of the Thir d International Workshop on A nalo gic al and Inductive Infer enc e,

Dagstuhl Castle, Germany, pages 108{128, Oct. 1992.

[85] R. B. Banerji. The logic of learning: a basis for pattern recognition and for impro v emen t of

p erformance. A dvanc es in Computers, 24:177{216, 1985.

[86] R. B. Banerji. Learning theories in a subset of a p oly adic logic. In Pr o c. 1st A nnu. Workshop

on Comput. L e arning The ory, pages 267{278, San Mateo, CA, 1988. Morgan Kaufmann.

[87] I. Barland. Some ideas on learning with directional feedbac k. Master’s thesis, UC San ta

Cruz, June 1992.

[88] A. R. Barron. Appro ximation and estimation b ounds for arti�cial neural net w orks. In Pr o c.

4th A nnu. Workshop on Comput. L e arning The ory, pages 243{249, San Mateo, CA, 1991.

Morgan Kaufmann.

[89] P

. Bartlett. Lo w er b ounds on the Vapnik-Cherv onenkis dimension of m ulti-la y er threshold

net w orks. In Pr o c. 6th A nnu. Workshop on Comput. L e arning The ory, pages 144{150. A CM

Press, New Y ork, NY, 1993.

[90] P

. L. Bartlett. Learning with a slo wly c hanging distribution. In Pr o c. 5th A nnu. Workshop

on Comput. L e arning The ory, pages 243{252. A

CM Press, New Y ork, NY, 1992.

[91] P

. L. Bartlett, P

. Fisc her, and K. U. H� o�gen. Exploiting random w alks for learning. In Pr o c.

7th A nnu. A

CM Workshop on Comput. L e arning The ory, pages 318{327. A

CM Press, New

Y ork, NY, 1994.

[92] P

. L. Bartlett, P

. M. Long, and R. C. Williamson. F at-shattering and the learnabilit y of

real-v alued functions. In Pr o c. 7th A nnu. A

CM Workshop on Comput. L e arning The ory,

pages 299{310. A

CM Press, New Y ork, NY, 1994.

[93] P

. L. Bartlett and R. C. Williamson. In v estigating the distribution assumptions in the P A C

learning mo del. In Pr o c. 4th A nnu. Workshop on Comput. L e arning The ory, pages 24{32,

San Mateo, CA, 1991. Morgan Kaufmann.

[94] J. M. Barzdin. On deco ding automata in the absence of an upp er b ound on the n um b er of

states. Dokl. A kad. Nauk. SSSR, pages 1048{1051, 1970.

[95] J. M. Barzdin. Prognostication of automata and functions. Information Pr o c essing, 1:81{84,

1971.

[96] J. M. Barzdin. Prognostication of automata and functions. In Information Pr o c essing 71,

pages 81{84. North-Holland, Amsterdam, 1972.

[97] J. M. Barzdin. Limiting syn thesis of t n um b ers. L atvijas V alsts Univ. Zimatm. R aksti,

210:112{116, 1974.

[98] J. M. Barzdin. On syn thesizing programs giv en b y examples. In L e ctur e Notes in Computer

Scienc e 5, pages 53{63. Springer-V erlag, 1974.

[99] J. M. Barzdin. Tw o theorems on the limiting syn thesis of functions. The ory of A lgorithms

and Pr o gr ams, L atvian State University, R iga, 210:82{88, 1974. In Russian.

[100] J. M. Barzdin. Ub er eine eigensc haft limitar b erec h eubarer funktionale. The ory of A lgo-

rithms and Pr o gr ams, L atvian State University, R iga, 1:20{24, 1974.

[101] J. M. Barzdin. Inductiv e inference of automata, functions and programs. In A mer. Math.

So c. T r ansl., pages 107{122, 1977.

[102] J. M. Barzdin and R. F reiv alds. Prediction and limiting syn thesis of recursiv ely en umerable

classes of functions. L atvijas V alsts Univ. Zimatm. R aksti, 210:101{111, 1974.

[103] J. M. Barzdin and R. V. F riev ald. On the prediction of general recursiv e functions. Soviet

Math. Doklady, 13:1224{1228, 1972.

[104] J. M. Barzdin, E. B. Kin b er, and K. M. P o dnieks. Concerning syn thesis and prediction

of functions. The ory of A lgorithms and Pr o gr ams, L atvian State University, R iga, pages

117{128, 1974.

[105] J. M. Barzdin and K. M. P o dnieks. The theory of inductiv e inference. In Pr o c e e d ings of

the Mathematic al F oundations of Computer Scienc e, pages 9{15. Math. Inst. of the Slo v ak

Academ y of Sciences, 1973.

[106] K. Basy e, T. Dean, and J. Vitter. Coping with uncertain t y in map learning. In Pr o c e e dings

of IJCAI 11, pages 663{668. IJCAI, 1989.

[107] R. Battiti. Accelerated bac kpropagation learning: Tw o optimization metho ds. Complex

Systems, 3(4):331{342, Aug. 1989.

[108] E. Baum. A p olynomial time algorithm that learns t w o hidden net units. Neur al Computa-

tion, 2:510{522, 1990.

[109] E. Baum. Neural net algorithms that learn in p olynomial time from examples and queries.

IEEE T r ansactions on Neur al Networks, 2:5{19, 1991.

[110] E. Baum and D. Haussler. What size net giv es v alid generalization? Neur al Computation,

1(1):151{160, 1989.

[111] E. B. Baum. On learning a union of half spaces. Journal of Complexity, 6(1):67{101, Mar.

1990.

[112] E. B. Baum. The p erceptron algorithm is fast for nonmalicious distributions. Neur al Com-

putation, 2:248{260, 1990.

[113] E. B. Baum. P olynomial time algorithms for learning neural nets. In Pr o c. 3r d A nnu.

Workshop on Comput. L e arning The ory, pages 258{272, San Mateo, CA, 1990. Morgan

Kaufmann.

[114] M. F. Bear, L. N. Co op er, and F. F. Ebner. A ph ysiological basis for a theory of synapse

mo di�cation. Scienc e, 237:42{48, July 3 1987.

[115] D. Bea v er. P olynomially sized b o olean circuits are not learnable. T ec hnical Rep ort TR-13-

87, Aik en Computation Lab oratory

, Harv ard Univ ersit y , Dec. 1987.

[116] H. R. Beic k. Zur k on v ergenzgesc hwindigk eit v on strategien der induktiv en inferenz. Elek-

tr onische Informationsver arb eitung und Kyb ernetik, 18:163{172, 1982.

[117] M. Bellare. A tec hnique for upp er b ounding the sp ectral norm with applications to learning.

In Pr o c. 5th A nnu. Workshop on Comput. L e arning The ory, pages 62{70. A

CM Press, New

Y ork, NY, 1992.

[118] S. Ben-Da vid. Can �nite samples detect singularities of real-v alued functions? In Pr o c. 24th

A nnu. A

CM Symp os. The ory Comput., pages 390{399. A

CM Press, New Y ork, NY, 1992.

[119] S. Ben-Da vid and G. M. Benedek. Measurabilit y constrain ts on P A C learnabilit y . T ec hnical

rep ort, T ec hnion, Haifa, 1991.

[120] S. Ben-Da vid, G. M. Benedek, and Y. Mansour. A parametrization sc heme for classifying

mo dels of learnabilit y . In Pr o c. 2nd A nnu. Workshop on Comput. L e arning The ory, pages

285{302, San Mateo, CA, 1989. Morgan Kaufmann.

[121] S. Ben-Da vid, N. Cesa-Bianc hi, and P

. M. Long. Characterizations of learnabilit y for classes

of f0; :::; ng-v alued functions. In Pr o c. 5th A nnu. Workshop on Comput. L e arning The ory,

pages 333{340. A

CM Press, New Y ork, NY, 1992.

[122] S. Ben-Da vid and E. Dic h terman. Learning with restricted fo cus of atten tion. In Pr o c. 6th

A nnu. Workshop on Comput. L e arning The ory, pages 287{296. A

CM Press, New Y ork, NY,

1993.

[123] S. Ben-Da vid, A. Itai, and E. Kushilevitz. Learning b y distances. In Pr o c. 3r d A nnu.

Workshop on Comput. L e arning The ory, pages 232{245, San Mateo, CA, 1990. Morgan

Kaufmann.

[124] S. Ben-Da vid and M. Jaco vi. On learning in the limit and non-uniform (�; � )- learning. In

Pr o c e e dings of the Sixth A nnual A

CM Confer enc e on Computational L e arning The ory, pages

209{217. A

CM Press, New Y ork, NY, 1993.

[125] S. Ben-Da vid and M. Linden baum. Lo calization vs. iden ti�cation of semi-algebraic sets. In

Pr o c. 6th A nnu. Workshop on Comput. L e arning The ory, pages 327{336. A

CM Press, New

Y ork, NY, 1993.

[126] G. Benedek and A. Itai. Learnabilit y with resp ect to �xed distributions. The or et. Comput.

Sci., 86(2):377{389, 1991.

[127] G. M. Benedek and A. Itai. Learnabilit y b y �xed distributions. In Pr o c. 1st A nnu. Workshop

on Comput. L e arning The ory, pages 80{90, San Mateo, CA, 1988. Morgan Kaufmann.

[128] G. M. Benedek and A. Itai. Non uniform learnabilit y . In ICALP, pages 82{92, July 1988.

[129] G. M. Benedek and A. Itai. Dominating distributions and learnabilit y . In Pr o c. 5th A nnu.

Workshop on Comput. L e arning The ory, pages 253{264. A

CM Press, New Y ork, NY, 1992.

[130] F. Bergadano and L. Saitta. On the error probabilt y of b o olean concept descriptions. In

Pr o c e e dings of the 1989 Eur op e an Working Session on L e arning, pages 25{35, 1989.

[131] B. Berger, J. Romp el, and P

. W. Shor. E�cien t NC algorithms for set co v er with applications

to learning and geometry

. In Pr o c. 30th A nnu. IEEE Symp os. F ound. Comput. Sci., pages

54{59. IEEE Computer So ciet y Press, Los Alamitos, CA, 1989.

[132] J. Berger and C. P air. Inference for regular bilanguages. J. of Comput. Syst. Sci., 16:100{

122, 1978.

[133] U. Berggren. Linear time deterministic learning of k -term DNF. In Pr o c e e dings of the Sixth

A nnual A

CM Confer enc e on Computational L e arning The ory, pages 37{40. A

CM Press,

New Y ork, NY, 1993.

[134] P

. Berman and R. Ro os. Learning one-coun ter languages in p olynomial time. In Pr o c. 28th

A nnu. IEEE Symp os. F ound. Comput. Sci., pages 61{67. IEEE Computer So ciet y Press,

Los Alamitos, CA, 1987.

[135] E. J. Bernstein. Absolute error b ounds for learning linear functions on line. Pr o c. 6th A nnu.

Workshop on Comput. L e arning The ory, 1992.

[136] A. Bertoni, P

. Campadelli, A. Morpurgo, and S. P anizza. P olynomial uniform con v ergence

and p olynomial-sample learnabilit y . In Pr o c. 5th A nnu. Workshop on Comput. L e arning

The ory, pages 265{271. A

CM Press, New Y ork, NY, 1992.

[137] R. Berwic k. Learning from p ositiv e-only examples. In Machine L e arning, V ol. II, pages

625{645. Morgan Kaufmann, 1986.

[138] R. C. Berwic k. Language learning b y automata induction. Machine L e arning, 2:9{38, July

3 1987.

[139] M. Betk e. Algorithms for exploring an unkno wn graph. Master’s thesis, MIT Departmen t

of Electrical Engineering and Computer Science, F eb. 1992. (Published as MIT Lab oratory

for Computer Science T ec hnical Rep ort MIT/LCS/TR-536 (Marc h, 1992)).

[140] M. Betk e, R. Riv est, and M. Singh. Piecemeal learning of an unkno wn en vironmen t. In

Pr o c. 6th A nnu. Workshop on Comput. L e arning The ory, pages 277{286. A

CM Press, New

Y ork, NY, 1993.

[141] A. W. Biermann. On the inference of turing mac hines from sample computations. A rt. Int.,

3:181{198, 1972.

[142] A. W. Biermann. The inference of regular LISP programs from examples. IEEE T r ans. on

Systems, Man, and Cyb ernetics, SMC-8:585{600, 1978.

[143] A. W. Biermann and J. F eldman. On the syn thesis of �nite-state mac hines from samples of

their b eha vior. IEEE T r ans. Computers, 21:592{597, 1972.

[144] A. W. Biermann and J. A. F eldman. A surv ey of results in grammatical inference. In

F r ontiers of Pattern R e c o gnition. Academic Press, N. Y., 1972.

[145] A. W. Biermann and R. Krishnasw am y . Constructing programs from example computations.

IEEE T r ans. on Softwar e Engine ering, SE-2:141{153, 1976.

[146] A. W. Biermann and D. R. Smith. The hierarc hical syn thesis of LISP scanning functions.

In Information Pr o c essing 77, pages 41{45. North-Holland, Amsterdam, 1977.

[147] A. W. B. R. I. Biermann and F. E. P etry

. Sp eeding up the syn thesis of programs from

traces. IEEE T r ans. on Computers, C-24:122{136, 1975.

[148] A. Blum. On the computational complexit y of training simple neural net w orks. Master’s the-

sis, MIT Departmen t of Electrical Engineering and Computer Science, Ma y 1989. (Published

as Lab oratory for Computer Science T ec hnical Rep ort MIT/LCS/TR-445 (Ma y , 1989)).

[149] A. Blum. Separating distribution-free and mistak e-b ound learning mo dels o v er the Bo olean

domain. In Pr o c. of the 31st Symp osium on the F oundations of Comp. Sci., pages 211{218.

IEEE Computer So ciet y Press, Los Alamitos, CA, 1990.

[150] A. Blum. Separating P A C and mistak e-b ound learning mo dels o v er the b o olean domain.

Pr o c. 31th A nnu. IEEE Symp os. F ound. Comput. Sci., 1990.

[151] A. Blum. Learning b o olean functions in an in�nite attribute space. Machine L e arning,

9(4):373{386, Oct. 1992.

[152] A. Blum and P

. Chalasani. Learning switc hing concepts. In Pr o c. 5th A nnu. Workshop on

Comput. L e arning The ory, pages 231{242. A

CM Press, New Y ork, NY, 1992.

[153] A. Blum and P

. Chalasani. An on-line algorithm for impro ving p erformance in na vigation. In

Pr o c. 34th A nnu. IEEE Symp os. F ound. Comput. Sci., pages 2{11. IEEE Computer So ciet y

Press, Los Alamitos, CA, 1993.

[154] A. Blum, P

. Chalasani, and J. Jac kson. On learning em b edded symmetric concepts. In Pr o c.

6th A nnu. Workshop on Comput. L e arning The ory, pages 337{346. A

CM Press, New Y ork,

NY, 1993.

[155] A. Blum, L. Hellerstein, and N. Littlestone. Learning in the presence of �nitely or in�nitely

man y irrelev an t attributes. In Pr o c. 4th A nnu. Workshop on Comput. L e arning The ory,

pages 157{166, San Mateo, CA, 1991. Morgan Kaufmann.

[156] A. Blum, R. Khardon, E. Kushilevitz, L. Pitt, and D. Roth. On learning read-k-satisfy-j

DNF. In Pr o c. 7th A nnu. A

CM Workshop on Comput. L e arning The ory, pages 110{117.

A CM Press, New Y ork, NY, 1994.

[157] A. Blum, P

. Ragha v an, and B. Sc hieb er. Na vigating in unfamiliar geometric terrain. In

Pr o c. 23th A nnu. A

CM Symp os. The ory Comput., pages 494{504. A

CM, 1991.

[158] A. Blum and R. L. Riv est. T raining a 3-no de neural net is NP-Complete. In A dvanc es in

Neur al Information Pr o c essing Systems I, pages 494{501. Morgan Kaufmann, 1989.

[159] A. Blum and M. Singh. Learning functions of k terms. In Pr o c. 3r d A nnu. Workshop on

Comput. L e arning The ory, pages 144{153, San Mateo, CA, 1990. Morgan Kaufmann.

[160] L. Blum and M. Blum. T o w ard a mathematical theory of inductiv e inference. Inform.

Contr ol, 28(2):125{155, June 1975.

[161] A. Blumer, A. Ehrenfeuc h t, D. Haussler, and M. K. W arm uth. Occam’s razor. Inform. Pr o c.

L ett., 24:377{380, Apr. 1987.

[162] A. Blumer, A. Ehrenfeuc h t, D. Haussler, and M. K. W arm uth. Learnabilit y and the Vapnik-

Cherv onenkis dimension. J. A

CM, 36(4):929{965, 1989.

[163] A. Blumer and N. Littlestone. Learning faster than promised b y the Vapnik-Cherv onenkis

dimension. Discr ete Applie d Mathematics, 24:47{53, 1989.

[164] R. Board and L. Pitt. On the necessit y of Occam algorithms. The or et. Comput. Sci.,

100:157{184, 1992.

[165] R. A. Board and L. Pitt. Semi-sup ervised learning. Machine L e arning, 4(1):41{65, 1989.

[166] D. Boneh and R. Lipton. Ampli�cation of w eak learning under the uniform distribution. In

Pr o c. 6th A nnu. Workshop on Comput. L e arning The ory, pages 347{351. A

CM Press, New

Y ork, NY, 1993.

[167] B. E. Boser, I. M. Guy on, and V. N. V apnik. A training algorithm for optimal margin

classi�ers. In Pr o c. 5th A nnu. Workshop on Comput. L e arning The ory, pages 144{152.

A CM Press, New Y ork, NY, 1992.

[168] S. Bouc heron and J. Sallan tin. Some remarks ab out space-complexit y of learning, and circuit

complexit y of recognizing. In Pr o c. 1st A nnu. Workshop on Comput. L e arning The ory, pages

125{138, San Mateo, CA, 1988. Morgan Kaufmann.

[169] Y. Brandman, J. Hennessy

, and A. Orlitsky

. A sp ectral lo w er b ound tec hnique for the size

of decision trees and t w o lev el circuits. IEEE T r ans. Computers, 39(2):282{287, 1990.

[170] J. M. Bra y er and K. S. F u. A note on the k-tail metho d of tree grammar inference. IEEE

T r ans. on Systems, Man, and Cyb ernetics, SMC-7:293{300, 1977.

[171] A. Br� azma. E�cien t iden ti�cation of regular expressions from represen tativ e examples. In

Pr o c. 6th A nnu. Workshop on Comput. L e arning The ory, pages 236{242. A

CM Press, New

Y ork, NY, 1993.

[172] L. Breiman, J. H. F riedman, R. A. Olshen, and C. J. Stone. Classi�c ation and R e gr ession

T r e es. W adsw orth In ternational Group, 1984.

[173] R. Bro oks. The role of learning in autonomous rob ots. In Pr o c. 4th A nnu. Workshop on

Comput. L e arning The ory, pages 5{10, San Mateo, CA, 1991. Morgan Kaufmann.

[174] D. Bshout y and N. H. Bshout y . On learning arithmetic read-once form ulas with exp onen-

tiation. In Pr o c. 7th A nnu. A

CM Workshop on Comput. L e arning The ory, pages 311{317.

A CM Press, New Y ork, NY, 1994.

[175] N. Bshout y , S. Goldman, T. Hanco c k, and S. Matar. Asking questions to minimize errors.

In Pr o c. 6th A nnu. Workshop on Comput. L e arning The ory, pages 41{50. A

CM Press, New

Y ork, NY, 1993.

[176] N. Bshout y , L. Hellerstein, T. Hanco c k, and M. Karpinski. Read-once threshold form ulas,

justifying assignmen ts, and transformations. Journal of Complexity The ory. T o app ear.

[177] N. H. Bshout y and R. Clev e. On the exact learning of form ulas in parallel. In Pr o c. of the

33r d Symp osium on the F oundations of Comp. Sci., pages 513{522. IEEE Computer So ciet y

Press, Los Alamitos, CA, 1992.

[178] N. H. Bshout y , R. Clev e, S. Kannan, and C. T amon. Oracles and queries that are su�cien t

for exact learning. In Pr o c. 7th A nnu. A

CM Workshop on Comput. L e arning The ory, pages

130{139. A

CM Press, New Y ork, NY, 1994.

[179] N. H. Bshout y , T. R. Hanco c k, and L. Hellerstein. Learning arithmetic read-once form ulas.

In Pr o c. 24th A nnu. A

CM Symp os. The ory Comput., pages 370{381. A

CM Press, New Y ork,

NY, 1992.

[180] N. H. Bshout y , T. R. Hanco c k, and L. Hellerstein. Learning Bo olean read-once form ulas with

arbitrary symmetric and constan t fan-in gates. In Pr o c. 5th A nnu. Workshop on Comput.

L e arning The ory, pages 1{15. A

CM Press, New Y ork, NY, 1992.

[181] K. Buesc her and P

. R. Kumar. Sim ultaneous learning of concepts and sim ultaneous esti-

mation of probabilities. In Pr o c. 4th A nnu. Workshop on Comput. L e arning The ory, pages

33{42, San Mateo, CA, 1991. Morgan Kaufmann.

[182] K. L. Buesc her and P

. R. Kumar. Learning sto c hastic functions b y smo oth sim ultaneous

estimation. In Pr o c. 5th A nnu. Workshop on Comput. L e arning The ory, pages 272{279.

A CM Press, New Y ork, NY, 1992.

[183] W. J. Bultman and W. Maass. F ast iden ti�cation of geometric ob jects with mem b ership

queries. In Pr o c. 4th A nnu. Workshop on Comput. L e arning The ory, pages 337{353, San

Mateo, CA, 1991. Morgan Kaufmann.

[184] A. Bundy and B. Silv er. A critical surv ey of rule learning programs. T ec hnical rep ort,

Edin burgh Univ. Dept. of AI, No. 169, 1981.

[185] W. Bun tine. A critique of the Valian t mo del. In Pr o c e e dings of the 11th International Joint

Confer enc e on A rti�cial Intel ligenc e, pages 837{842, 1989.

[186] W. L. Bun tine. A The ory of L e arning Classi�c ation R ules. PhD thesis, Univ ersit y of T ec h-

nology

, Sydney

, 1990.

[187] A. Burago. Learning structurally rev ersible con text-free grammars from queries and coun-

terexamples in p olynomial time. In Pr o c. 7th A nnu. A

CM Workshop on Comput. L e arning

The ory, pages 140{146. A

CM Press, New Y ork, NY, 1994.

[188] T. Bylander. P olynomial learnabilit y of linear threshold appro ximations. In Pr o c. 6th A nnu.

Workshop on Comput. L e arning The ory, pages 297{302. A

CM Press, New Y ork, NY, 1993.

[189] T. Bylander. Learning linear threshold functions in the presence of classi�cation noise. In

Pr o c. 7th A nnu. A

CM Workshop on Comput. L e arning The ory, pages 340{347. A

CM Press,

New Y ork, NY, 1994.

[190] J. G. Carb onell and Y. Gil. Learning b y exp erimen tation. In Pr o c e e dings of the F ourth

International Workshop on Machine L e arning, pages 256{266. Morgan Kaufmann, June

1987.

[191] J. Case. P erio dicit y in generations of automata. Math. Syst. The ory, 8:15{32, 1974.

[192] J. Case. Problems in inductiv e inference. Bul letin of the Eur op e an Asso ciation for The or etic al

Computer Scienc e, 18:117{118, 1982.

[193] J. Case. Learning mac hines. In L anguage L e arning and Conc ept A c quisition. Ablex Pub-

lishing Compan y , 1986.

[194] J. Case. The p o w er of v acillation. In Pr o c. 1st A nnu. Workshop on Comput. L e arning

The ory, pages 196{205, San Mateo, CA, 1988. Morgan Kaufmann.

[195] J. Case. In�nitary self-reference in learning theory

. J. of Exp erimental and The or et. A rtif.

Intel l., 4:281{293, 1993. T o app ear in the sp ecial issue from AI I 92.

[196] J. Case. In�nitary self reference in learning theory . T ec hnical Rep ort TR-93-15, Univ ersit y

of Dela w are, Jan. 1993.

[197] J. Case, K. J. Chen, and S. Jain. Strong separation of learning classes. J. of Exp erimental

and The or et. A rtif. Intel l., 4:281{293, 1992.

[198] J. Case and H. Chi. Mac hine learning of nearly minimal size grammars. Unpublished

Man uscript, 1986.

[199] J. Case and M. F ulk. Solution to inductiv e inference problem P3. Bul letin of the Eur op e an

Asso ciation for The or etic al Computer Scienc e, 19:8, 1983.

[200] J. Case, S. Jain, and S. N. Manguelle. Re�nemen ts of inductiv e inference b y p opp erian and

reliable mac hines. Kyb ernetika, 1994. T o app ear.

[201] J. Case, S. Jain, and A. Sharma. Anomalous learning helps succinctness. In Pr o c e e dings of

the First Workshop on A lgorithmic L e arning The ory, T okyo, Jap an, pages 282{288. Japanese

So ciet y for Arti�cial In telligence, Oct. 1990.

[202] J. Case, S. Jain, and A. Sharma. Con v ergence to nearly minimal size grammars b y v acillating

learning mac hines. T ec hnical Rep ort 90-10, Univ ersit y of Dela w are, New ark, Dela w are, 1990.

[203] J. Case, S. Jain, and A. Sharma. On learning limiting programs. Internat. J. of F ound. of

Comput. Sci., 3(1):93{115, 1992.

[204] J. Case, S. Jain, and A. Sharma. Complexit y issues for v acillatory function iden ti�cation.

Inform. Comput., 1993. T o app ear.

[205] J. Case, S. Jain, and A. Sharma. V acillatory learning of nearly minimal size grammers. J.

of Comput. Syst. Sci., 1993. T o App ear.

[206] J. Case and C. Lynes. Inductiv e inference and language iden ti�cation. In Pr o c. ICALP 82,

pages 107{115. Springer V erlag, 1982.

[207] J. Case and C. Lynes. Mac hine inductiv e inference and language iden ti�cation. In Pr o-

c e e dings of the 9th International Col lo quium on A utomata, L anguages and Pr o gr amming,

v olume 140, pages 107{115. Springer-V erlag, Berlin, 1982.

[208] J. Case, S. Manda y am, and S. Jain. Not-so-nearly-minimal-size program inference. In Pr o-

c e e dings of the F ourth Workshop on A lgorithmic L e arning The ory, T okyo, Jap an. Japanese

So ciet y for Arti�cial In telligence, Oct. 1993. T o App ear.

[209] J. Case and S. N. Manguelle. Re�nemen ts of inductiv e inference b y Popp erian mac hines.

T ec hnical Rep ort 152, SUNY/Bu�alo, 1979.

[210] J. Case and S. Ngo-Manguelle. Re�nemen ts of inductiv e inference b y p opp erian mac hines.

T ec hnical rep ort, SUNY Bu�alo, Dept. of Computer Science, 1979.

[211] J. Case and C. Smith. Comparison of iden ti�cation criteria for mac hine inductiv e inference.

The or et. Comput. Sci., 25:193{220, 1983.

[212] N. Cesa-Bianc hi. Learning the distribution in the extended P A C mo del. In Pr o c e e dings of

the First International Workshop on A lgorithmic L e arning The ory, pages 236{246. Japanese

So ciet y for Arti�cial In telligence, 1990.

[213] N. Cesa-Bianc hi, Y. F reund, D. P

. Helm b old, D. Haussler, R. E. Sc hapire, and M. K. W ar-

m uth. Ho w to use exp ert advice. In Pr o c. 25th A nnu. A

CM Symp os. The ory Comput., pages

382{391. A

CM Press, New Y ork, NY, 1993.

[214] N. Cesa-Bianc hi, Y. F reund, D. P

. Helm b old, and M. W arm uth. On-line prediction and

con v ersion strategies. In Computational L e arning The ory: Eur o c olt ’93, v olume New Series

Num b er 53 of The Institute of Mathematics and its Applic ations Confer enc e Series, pages

205{216, Oxford, 1994. Oxford Univ ersit y Press.

[215] N. Cesa-Bianc hi, P

. Long, and M. W arm uth. W orst-case quadratic loss b ounds for a gen-

eralization of the Widro w-Ho� rule. In Pr o c. 6th A nnu. Workshop on Comput. L e arning

The ory, pages 429{438. A

CM Press, New Y ork, NY, 1993.

[216] I. K. Cestnik, B and I. Bratk o. Assistan t 86: A kno wledge-elicitation to ol for sophisticated

users. In Pr o gr ess in Machine L e arning{Pr o c e e dings of EWSL 87: 2nd Eur op e an Working

Session on L e arning, pages 31{45, Bled, Y ogosla via, Ma y 1987.

[217] P

. C. Cheeseman. A metho d of computing generalized ba y esian probabilit y v alues for exp ert

systems. In Pr o c e e d ings Eighth International Confer enc e on A rti�cial Intel ligenc e (Karlruhe,

West Germany), pages 198{202, Aug. 1983.

[218] P

. C. Cheeseman. Learning of exp ert systems from data. In Pr o c e e dings of the Workshop

on Principles of Know le dge-Base d Systems, pages 115{122, Dec. 1984.

[219] K. Chen. T r ade o�s in Machine Inductive Infer enc e. PhD thesis, SUNY at Bu�alo, 1981.

[220] K. J. Chen. T radeo�s in the inductiv e inference of nearly minimal size programs. Inform.

Contr ol, 52:68{86, 1982.

[221] Z. Chen. Learning unions of t w o rectangles in the plane with equiv alence queries. In Pr o c.

6th A nnu. Workshop on Comput. L e arning The ory, pages 243{252. A

CM Press, New Y ork,

NY, 1993.

[222] Z. Chen and S. Homer. On learning coun ting fuctions with queries. In Pr o c. 7th A nnu.

A CM Workshop on Comput. L e arning The ory, pages 218{227. A

CM Press, New Y ork, NY,

1994.

[223] Z. Chen and W. Maass. On-line learning of rectangles. In Pr o c. 5th A nnu. Workshop on

Comput. L e arning The ory, pages 16{28. A

CM Press, New Y ork, NY, 1992.

[224] J. Chernia vsky and C. Smith. Using telltales in dev eloping program test sets. T ec hnical

rep ort, Georgeto wn Univ ersit y , Dept. of Computer Science, TR-4, 1986.

[225] J. Chernia vsky and R. Statman. T esting and inductiv e inference: abstract approac hes.

Preprin t, Georgeto wn Univ ersit y , 1987.

[226] J. C. Chernia vsky

, M. V elauthapillai, and R. Statman. Inductiv e inference: an abstract

approac h. In Pr o c. 1st A nnu. Workshop on Comput. L e arning The ory, pages 251{266, San

Mateo, CA, 1988. Morgan Kaufmann.

[227] H. Cherno�. A measure of asymptotic e�ciency for tests of a h yp othesis based on the sum

of observ ations. A nnals of Math. Stat., 23:493{509, 1952.

[228] P

. Cholak, R. Do wney

, L. F ortno w, W. Gasarc h, E. Kin b er, M. Kummer, S. Kurtz, and

T. Slaman. Degrees of inferabilit y . In Pr o c. 5th A nnu. Workshop on Comput. L e arning

The ory, pages 180{192. A

CM Press, New Y ork, NY, 1992.

[229] T. H. Ch ung. Appro ximate metho ds for sequen tial decision making using exp ert advice. In

Pr o c. 7th A nnu. A

CM Workshop on Comput. L e arning The ory, pages 183{189. A

CM Press,

New Y ork, NY, 1994.

[230] P

. Clark and T. Niblett. The CN2 induction algorithm. , 1987.

[231] P

. Clark and T. Niblett. Induction in noisy domains. In Pr o gr ess in Machine L e arning{

Pr o c e e dings of EWSL 87: 2nd Eur op e an Working Session on L e arning, pages 11{30, Bled,

Y ogosla via, Ma y 1987.

[232] P

. R. Cohen and E. A. F eigen baum, editors. The Handb o ok of A rti�cial Intel ligenc e, v ol-

ume 3, c hapter XIV: L e arning and Inductive Infer enc e, pages 324{511. William Kaufman,

Inc., Los Altos, California, 1968.

[233] W. W. Cohen and H. Hirsh. Learnabilit y of description logics. In Pr o c. 5th A nnu. Workshop

on Comput. L e arning The ory, pages 116{127. A

CM Press, New Y ork, NY, 1992.

[234] C. M. Co ok, A. Rosenfeld, and A. R. Aronson. Grammatical inference b y hill-clim bing.

Inform. Sci., 10:59{80, 1976.

[235] D. Coulon and D. Ka yser. Construction of natural language sen tence acceptors b y a sup er-

vised learning tec hnique. IEEE T r ans. Pattern A nal. Mach. Intel l., P

AMI-1:94{99, 1979.

[236] T. Co v er. Beha vior of sequen tial predictors of binary sequences. In Pr o c e e dings of the

4th Pr ague Confer enc e on Information The ory, Statistic al De cision F unctions and R andom

Pr o c esses, pages 263{272. Publishing House of the Czec hoslo v ak Academ y of Sciences, 1965.

[237] T. Co v er and J. Thomas. Elements of Information The ory. Wiley

, 1991.

[238] T. M. Co v er. Geometrical and statistical prop erties of systems of linear inequalities with

applications in pattern recognition. IEEE T r ans. on Ele ctr onic Computers, EC-14:326{334,

1965.

[239] T. M. Co v er. Learning in pattern recognition. In Metho dolo gies of Pattern R e c o gnition,

pages 111{132. Academic Press, 1969.

[240] T. M. Co v er and P

. E. Hart. Nearest neigh b or pattern classi�cation. IEEE T r ansactions in

Information The ory, IT-13(1):21{27, Jan. 1967.

[241] T. M. Co v er and T. J. W agner. T opics in statistical pattern recognition. In Communic ation

and Cyb ernetics: Digital Pattern R e c o gnition, v olume 10, c hapter 2. Springer-V erlag, 1976.

[242] S. Crespi-Reghizzi. An e�ectiv e mo del for grammar inference. In Information Pr o c essing

71, pages 524{529. North-Holland Publishing Co., 1972.

[243] S. Crespi-Reghizzi and D. Mandrioli. Inferring grammars b y means of pro�les: a unifying

view. In ternal rep ort, Istituto di Elettrotec hnica ed Elettronica del P olitec hnico di Milano,

1980.

[244] M. M. A. Crespi-Reghizzi, S and L. Lic h ten. The use of grammatical inference for designing

programming languages. Commun. A

CM, 16:83{90, 1973.

[245] G. Cyb enk o. Appro ximation b y sup erp ositions of a sigmoidal function. Mathematics of

Contr ol, 2:303{314, 1989.

[246] B. Daley and D. Haussler, editors. Pr o c. 5th A nnu. Workshop on Comput. L e arning The ory.

Morgan Kaufmann, Inc., San Mateo, CA, 1992.

[247] R. Daley

. On the inference of optimal descriptions. The or et. Comput. Sci., 4:301{319, 1977.

[248] R. Daley

. On the error correcting p o w er of pluralism in BC-t yp e inductiv e inference. The or et.

Comput. Sci., 24:95{104, 1983.

[249] R. Daley . T o w ards the dev elopmen t of an analysis of learning algorithms. L e ctur e Notes in

Computer Scienc e, 265:1{18, 1986.

[250] R. Daley . T ransformation of probabilistic learning strategies in to deterministic learning

strategies. In Pr o c. 1st A nnu. Workshop on Comput. L e arning The ory, pages 220{226, San

Mateo, CA, 1988. Morgan Kaufmann.

[251] R. Daley and B. Kaly anasundaram. Capabilities of probabilistic learners with b ounded mind

c hanges. In Pr o c. 6th A nnu. Workshop on Comput. L e arning The ory, pages 182{191. A CM

Press, New Y ork, NY, 1993.

[252] R. Daley

, B. Kaly anasundaram, and M. V elauthapillai. Breaking the probabilit y 1/2 barrier

in FIN-t yp e learning. In Pr o c. 5th A nnu. Workshop on Comput. L e arning The ory, pages

203{217. A

CM Press, New Y ork, NY, 1992.

[253] R. Daley

, B. Kaly anasundaram, and M. V elauthapillai. Capabilities of fallible FINite learn-

ing. In Pr o c. 6th A nnu. Workshop on Comput. L e arning The ory, pages 199{208. A

CM Press,

New Y ork, NY, 1993.

[254] R. Daley

, L. Pitt, M. V elauthapillia, and T. Will. Relations b et w een probabilistic and

team one-shot learners. In Pr o c. 4th A nnu. Workshop on Comput. L e arning The ory, pages

228{239, San Mateo, CA, 1991. Morgan Kaufmann.

[255] R. Daley and C. Smith. On the complexit y of inductiv e inference. Inform. Contr ol, 69:12{40,

1986.

[256] R. P

. Daley

. Inductiv e inference hierarc hies: Probabilistic vs pluralistic. L e ctur e Notes in

Computer Scienc e, 215:73{82, 1986.

[257] C. Dark en, M. Donah ue, L. Gurvits, and E. Son tag. Rate of appro ximation results motiv ated

b y robust neural net w ork learning. In Pr o c. 6th A nnu. Workshop on Comput. L e arning

The ory, pages 303{309. A

CM Press, New Y ork, NY, 1993.

[258] B. DasGupta, H. T. Siegelmann, and E. Son tag. On a learnabilit y question asso ciated

to neural net w orks with con tin uous activ ations. In Pr o c. 7th A nnu. A

CM Workshop on

Comput. L e arning The ory, pages 47{56. A

CM Press, New Y ork, NY, 1994.

[259] T. Dean, D. Angluin, K. Basy e, S. Engelson, L. Kaelbling, E. Kokk evis, and O. Maron. In-

ferring �nite automata with sto c hastic output functions and an application to map learning.

In Pr o c e e dings of AAAI-92, pages 208{214. AAAI, 1992.

[260] S. E. Decatur. Statistical queries and fault y P A C oracles. In Pr o c. 6th A nnu. Workshop on

Comput. L e arning The ory, pages 262{268. A

CM Press, New Y ork, NY, 1993.

[261] R. Dec h ter. On the design of net w orks with hidden v ariables. T ec hnical rep ort, T ec hnion,

Haifa, July 1990.

[262] X. Deng, T. Kameda, and C. P apadimitriou. Ho w to learn in an unkno wn en vironmen t.

In Pr o c. of the 32nd Symp osium on the F oundations of Comp. Sci., pages 298{303. IEEE

Computer So ciet y Press, Los Alamitos, CA, 1991.

[263] X. Deng and C. H. P apadimitriou. Exploring an unkno wn graph. In Pr o c. 31th A nnu. IEEE

Symp os. F ound. Comput. Sci., v olume I, pages 355{361, 1990.

[264] J. Denk er, D. Sc h w artz, B. Wittner, S. Solla, R. Ho w ard, L. Jac k el, and J. Hop�eld. Auto-

matic learning, rule extraction and generalization. Complex Systems, 1:877{922, 1987.

[265] A. V. der Mude and A. W alk er. On the inference of sto c hastic regular grammars. Inform.

Contr ol, 38:310{329, 1978.

[266] A. DeSan tis, G. Mark o wsky

, and M. N. W egman. Learning probabilistic prediction functions.

In Pr o c. 29th A nnu. IEEE Symp os. F ound. Comput. Sci., pages 110{119. IEEE Computer

So ciet y Press, Los Alamitos, CA, 1988.

[267] L. Devro y e. Automatic pattern recognition: A study of the probabilit y of error. IEEE

T r ans. Pattern A nal. Mach. Intel l., 10(4):530{543, July 1988.

[268] L. P

. Devro y e and T. J. W agner. A distribution-free p erformance b ound in error estimation.

IEEE T r ans. Inform. The ory, IT-22:586{587, 1976.

[269] L. P

. Devro y e and T. J. W agner. Distribution-free p erformance b ounds with the resubsti-

tution error estimate. IEEE T r ans. Inform. The ory, IT-25:208{210, 1979.

[270] T. G. Dietteric h. Learning ab out systems that con tain state v ariables. In Pr o c e e dings of the

National Confer enc e on A rti�cial Intel ligenc e, pages 96{100, Aug. 1984.

[271] T. G. Dietteric h and R. S. Mic halski. Learning and generalization of c haracteristic descrip-

tions: ev aluation criteria and comparativ e review of selected metho ds. In Pr o c. 6th IJCAI,

pages 223{231. IJCAI, 1979.

[272] L. R. C. K. Dietteric h, T and R. Dromey

. Learning and inductiv e inference. In The Handb o ok

of A rti�cial Intel le genc e, v olume 3, pages 323{512. William Kaufman, Inc., 1982.

[273] C. P

. Dolan. T ensor Manipulation Networks: Conne ctionist and Symb olic Appr o aches to

Compr ehension, L e arning, and Planning. PhD thesis, UCLA Computer Science Departmen t,

June 1989.

[274] P

. G. Doucet. The syn tactic inference problem for D0L sequences. In L-systems, pages

146{161. Springer-V erlag, 1974.

[275] R. Do wney , P . Ev ans, and M. F ello ws. P arameterized learning complexit y . In Pr o c. 6th

A nnu. Workshop on Comput. L e arning The ory, pages 51{57. A

CM Press, New Y ork, NY,

1993.

[276] J. Do yle. On rationalit y and learning. T ec hnical rep ort, Carnegie Mellon Univ ersit y , 1988.

[277] G. L. Dresc her. Suggestions for genetic A.I. T ec hnical Rep ort 198, MIT Arti�cial In telligence

Lab oratory , F eb. 1980.

[278] G. L. Dresc her. The sc hema mec hanism: A conception of constructivist in telligence. Master’s

thesis, MIT Departmen t of Electrical Engineering and Computer Science, F eb. 1985.

[279] G. L. Dresc her. Genetic AI|translating Piaget in to Lisp. T ec hnical Rep ort 890, MIT

Arti�cial In telligence Lab oratory , F eb. 1986.

[280] G. L. Dresc her. A mec hanism for early Piagetian learning. In Pr o c e e dings of AAAI-87:

Sixth National Confer enc e on A rti�cial Intel ligenc e, pages 290{294, Seattle, W ashington,

July 1987.

[281] G. L. Dresc her. Made-up Minds: A Constructivist Appr o ach to A rti�cial Intel ligenc e. PhD

thesis, MIT EECS Departmen t, Sept. 1989. (Reprin ted b y MIT Press.).

[282] H. Druc k er, R. Sc hapire, and P

. Simard. Impro ving p erformance in neural net w orks us-

ing a b o osting algorithm. In A dvanc es in Neur al Information Pr o c essing Systems. Morgan

Kaufmann, 1992.

[283] R. O. Duda and P

. E. Hart. Pattern Classi�c ation and Sc ene A nalysis. Wiley

, 1973.

[284] R. Dudley

, S. Kulk arni, T. Ric hardson, and O. Zeituni. A metric en trop y b ound is not

su�cien t for learnabilit y . T ec hnical Rep ort LIDS-P-2144, MIT LIDS, Oct. 1992.

[285] R. M. Dudley

. Cen tral limit theorems for empirical measures. A nnals of Pr ob ability,

6(6):899{929, 1978.

[286] G. M. Edelman. Neur al Darwinism { The The ory of Neur onal Gr oup Sele ction. Basic Bo oks,

1987.

[287] J. C. (Editor). Machine L e arning: Par adigms and Metho ds. MIT Press, 1990.

[288] A. Ehrenfeuc h t and D. Haussler. Learning decision trees from random examples. In Pr o c.

1st A nnu. Workshop on Comput. L e arning The ory, pages 182{194, San Mateo, CA, 1988.

Morgan Kaufmann.

[289] A. Ehrenfeuc h t and D. Haussler. A general lo w er b ound on the n um b er of examples needed

for learning. Inform. Comput., 82(3):247{251, Sept. 1989.

[290] A. Ehrenfeuc h t, D. Haussler, M. Kearns, and L. V alian t. A general lo w er b ound on the

n um b er of examples needed for learning. In Pr o c. 1st A nnu. Workshop on Comput. L e arning

The ory, pages 139{154, San Mateo, CA, 1988. Morgan Kaufmann.

[291] B. Eisen b erg and R. L. Riv est. On the sample complextit y of P A C-learning using random

and c hosen examples. In Pr o c. 3r d A nnu. Workshop on Comput. L e arning The ory, pages

154{162, San Mateo, CA, 1990. Morgan Kaufmann.

[292] B. B. Eisen b erg. On the sample complexit y of P A C-learning using random and c hosen exam-

ples. Master’s thesis, MIT EECS Departmen t, 1992. (LCS T ec hnical rep ort MIT/LCS/TR-

535, Marc h 1992.).

[293] W. Ev ans, S. Ra jagopalan, and U. V azirani. Cho osing a reliable h yp othesis. In Pr o c e e dings

of the Sixth A nnual A

CM Confer enc e on Computational L e arning The ory, pages 269{276.

A CM Press, New Y ork, NY, 1993.

[294] V. F ab er and J. Mycielski. Applications of learning theorems. F undamenta Informatic ae,

15(2):145{167, 1991.

[295] S. E. F ahlman and C. Lebiere. The cascade-correlation learning arc hitecture. In A dvanc es

in Neur al Information Pr o c essing Systems 2. Morgan Kaufmann, 1990.

[296] S. F ang and S. V enk atesh. On the a v erage tractabilit y of binary in teger programming and

the curious transition to p erfect generalization in learning ma jorit y functions. In Pr o c. 6th

A nnu. Workshop on Comput. L e arning The ory, pages 310{316. A

CM Press, New Y ork, NY,

1993.

[297] J. D. F armer and J. J. Sidoro wic h. Exploiting c haos to predict the future and reduce noise.

T ec hnical Rep ort LA-UR-88-901, Los Alamos National Lab oratory

, Mar. 1988.

[298] L. F ass. Inference of sk eletal automata. T ec hnical rep ort, Georgeto wn Univ ersit y Computer

Science Dept. TR-2, 1984.

[299] U. F eige and A. Shamir. Learning in p erm utation groups (extended abstract). Preprin t,

Applied Mathematics Dept., The W eizmann Institute of Science., 1987.

[300] J. F eldman. Some decidabilit y results on grammatical inference and complexit y . Inform.

Contr ol, 20:244{262, 1972.

[301] J. A. F eldman. First though ts on grammatical inference. T ec hnical rep ort, Stanford Uni-

v ersit y Arti�cial In telligence Memo 55, 1967.

[302] J. A. F eldman and P

. Shields. T otal complexit y and the inference of b est programs. Math.

Syst. The ory, 10:181{191, 1977.

[303] J. A. G. J. H. J. J. F eldman and S. Reder. Grammatical complexit y and inference. T ec hnical

rep ort, Computer Science Dept., Stanford Univ ersit y , 1969.

[304] H. F eliciangeli and G. Herman. Algorithms for pro ducing grammars from sample deriv ations:

a common problem of formal language theory and dev elopmen tal biology

. J. of Comput.

Syst. Sci., 7:97{118, 1977.

[305] W. F eller. A n Intr o duction to Pr ob ability and its Applic ations, v olume 2. John Wiley and

Sons, second edition, 1971.

[306] A. Fiat, S. Moses, A. Shamir, I. Shimshoni, and G. T ardos. Planning and learning in

p erm utation groups. In Pr o c. 30th A nnu. IEEE Symp os. F ound. Comput. Sci., pages 274{

279. IEEE Computer So ciet y Press, Los Alamitos, CA, 1989.

[307] C. N. Fiec h ter. E�cien t reinforcemen t learning. In Pr o c. 7th A nnu. A

CM Workshop on

Comput. L e arning The ory, pages 88{97. A

CM Press, New Y ork, NY, 1994.

[308] P

. Fisc her. Learning unions of con v ex p olygons. In Computational L e arning The ory: Eur o c olt

’93, v olume New Series Num b er 53 of The Institute of Mathematics and its Applic ations

Confer enc e Series, pages 61{67, Oxford, 1994. Oxford Univ ersit y Press.

[309] P

. Fisc her, S. P� olt, and H. U. Simon. Probably almost Ba y es decisions. In Pr o c. 4th

A nnu. Workshop on Comput. L e arning The ory, pages 88{94, San Mateo, CA, 1991. Morgan

Kaufman.

[310] P

. Fisc her and H. Simon. On learning ring-sum expansions. SIAM J. Comput., 21:181{192,

1992.

[311] M. Flammini, A. Marc hetti-Spaccamela, and L. K. Cera. Learning DNF form ulae under

classes of probabilit y distributions. In Pr o c. 5th A nnu. Workshop on Comput. L e arning

The ory, pages 85{92. A

CM Press, New Y ork, NY, 1992.

[312] P

. A. Flanagan. A discrete mo del of seman tic learning. T ec hnical rep ort, Bro wn Univ ersit y

Computer Science Dept., CS-79, 1981.

[313] M. J. Flannagan, L. S. F ried, and K. J. Holy oak. Distributional exp ectations and the

induction of category structure. Journal of Exp erimental Psycholo gy: L e arning, Memory,

and Co gnition, 12(2):241{256, 1986.

[314] S. Flo yd. Space-b ounded learning and the Vapnik-Cherv onenkis dimension. In Pr o c. 2nd

A nnu. Workshop on Comput. L e arning The ory, pages 349{364, San Mateo, CA, 1989. Mor-

gan Kaufmann.

[315] S. Flo yd. Sp ac e-b ounde d le arning and the Vapnik-Chervonenkis Dimension (Ph.D). PhD

thesis, U.C. Berk eley

, Dec. 1989. ICSI T ec h Rep ort TR-89-061.

[316] L. F ortno w, W. Gasarc h, S. Jain, E. Kin b er, M. Kummer, S. Kurtz, M. Pleszk o c h, T. Slaman,

R. Solo v a y , and F. Stephan. Extremes in the degrees of inferabilit y . A nnals of Pur e and

Applie d L o gic, 66:21{276, 1994.

[317] M. F razier, S. Goldman, N. Mishra, and L. Pitt. Learning from a consisten tly ignoran t

teac her. In Pr o c. 7th A nnu. A

CM Workshop on Comput. L e arning The ory, pages 328{339.

A CM Press, New Y ork, NY, 1994.

[318] M. F razier and L. Pitt. CLASSIC learning. In Pr o c. 7th A nnu. A

CM Workshop on Comput.

L e arning The ory, pages 23{34. A

CM Press, New Y ork, NY, 1994.

[319] M. F razier and L. Pitt. Some new directions in computational learning theory

. In Com-

putational L e arning The ory: Eur o c olt ’93, v olume New Series Num b er 53 of The Institute

of Mathematics and its Applic ations Confer enc e Series, pages 19{32, Oxford, 1994. Oxford

Univ ersit y Press.

[320] E. F redkin. T ec hniques using LISP for automatically disco v ering in teresting relations in

data. In The Pr o gr amming L anguage LISP, pages 108{124. MIT Press, 1964.

[321] J. A. F reeman. Neural net w orks in mathematica. AI Exp ert: the Magazine of A riti�cial

Intel ligenc e in Pr actic e, 7(11):26{35, No v. 1992.

[322] R. F reiv alds. On the complexit y and optimalit y of computation in the limit. The ory of

A lgorithms and Pr o gr ams, L atvian State University, R iga, pages 155{173, 1974. (in Russian).

[323] R. F reiv alds. Uniform and non uniform predictabilit y . The ory of A lgorithms and Pr o gr ams,

L atvian State University, R iga, 1:89{100, 1974.

[324] R. F reiv alds. F unctions computable in the limit b y probabilistic mac hines. Mathematic al

F oundations of Computer Scienc e, 1975.

[325] R. F reiv alds. On the principle capabilities of probabilistic algorithms in inductiv e inference.

Semiotika Inform, 12:137{140, 1979.

[326] R. F reiv alds. Recursiv eness of the en umerating functions increases the inferrabilit y of re-

cursiv ely en umerable sets. Bul letin of the Eur op e an Asso ciation for The or etic al Computer

Scienc e, 27:35{40, 1985.

[327] R. F reiv alds. Inductiv e inference of minimal programs. In Pr o c. 3r d A nnu. Workshop on

Comput. L e arning The ory, pages 3{20, San Mateo, CA, 1990. Morgan Kaufmann.

[328] R. F reiv alds, M. Karpinski, and C. H. Smith. Co-learning of total recursiv e functions. In

Pr o c. 7th A nnu. A

CM Workshop on Comput. L e arning The ory, pages 190{197. A

CM Press,

New Y ork, NY, 1994.

[329] R. F reiv alds, E. Kin b er, and C. Smith. On the impact of forgetting on learning mac hines. In

Pr o c. 6th A nnu. Workshop on Comput. L e arning The ory, pages 165{174. A

CM Press, New

Y ork, NY, 1993.

[330] R. F reiv alds and E. B. Kin b er. Limit iden ti�cation of minimal G� odel n um b ers. The ory of

A lgorithms and Pr o gr ams, L atvian State University, R iga, 3:3{34, 1977.

[331] R. F reiv alds, E. B. Kin b er, and R. Wiehagen. Inductiv e inference and computable one-one

n um b erings. Zeitschr. f. math. L o gik und Grund lagen d. Math. Bd., 28:463{479, 1982.

[332] R. F reiv alds, E. B. Kin b er, and R. Wiehagen. Connections b et w een iden tifying function-

als, standardizing op erations, and computable n um b erings. Zeitschr. f. math. L o gik und

Grund lagen d. Math. Bd., 30:145{164, 1984.

[333] R. F reiv alds, E. B. Kin b er, and R. Wiehagen. Probabilistic v ersus deterministic inductiv e

inference in nonstandard n um b erings. Zeitschr. f. math. L o gik und Grund lagen d. Math.

Bd., 34:531{539, 1988.

[334] R. F reiv alds, E. B. Kin b er, and R. Wiehagen. Inductiv e inference from go o d examples. In

Pr o c e e dings of the Se c ond International Workshop on A nalo gic al and Inductive Infer enc e,

pages 1{17, 1989.

[335] R. F reiv alds and C. H. Smith. On the role of pro crastination for mac hine learning. Inform.

Comput., 107(2):237{271, 1993.

[336] R. F reiv alds, C. H. Smith, and M. V elauthapillai. T rade-o� among parameters a�ecting

inductiv e inference. Inform. Comput., 82:323{349, 1989.

[337] R. V. F reiv alds. On the limit syn thesis of n um b ers of general recursiv e functions in v arious

computable n umerations. Soviet Math. Doklady, 15:1681{1683, 1974.

[338] R. V. F reiv alds. Minimal go del n um b ers and their iden ti�cation in the limit. In L e ctur e

Notes in Computer Scienc e 32, pages 219{225. Springer-V erlag, 1975.

[339] R. V. F reiv alds. Finite iden ti�cation of general recursiv e functions b y probabilistic strate-

gies. In Pr o c e e dings of the Confer enc e on A lgebr aic, A rithmetic, and Cate gorial Metho ds in

Computation The ory, pages 138{145, 1979.

[340] R. V. F reiv alds and R. Wiehagen. Inductiv e inference with additional information. Elektr o-

nische Informationsver arb eitung und Kyb ernetik, 15:179{185, 1979.

[341] R. V. K. E. B. F reiv alds and R. Wiehagen. Inductiv e inference and computable one-one

n um b erings. Zeitschr. f. L o gik und Grund lagen d. Math., 23:463{479, 1982.

[342] Y. F reund. Bo osting a w eak learning algorithm b y ma jorit y . In Pr o c. 3r d A nnu. Workshop

on Comput. L e arning The ory, pages 202{216, San Mateo, CA, 1990. Morgan Kaufmann.

[343] Y. F reund. An impro v ed b o osting algorithm and its implications on learning complexit y . In

Pr o c. 5th A nnu. Workshop on Comput. L e arning The ory, pages 391{398. A

CM Press, New

Y ork, NY, 1992.

[344] Y. F reund and D. Haussler. Unsup ervised learning of distributions on binary v ectors using

t w o la y er net w orks. T ec hnical Rep ort UCSC-CRL-91-20, Univ. of Calif. Computer Researc h

Lab, San ta Cruz, CA, 1991.

[345] Y. F reund, M. Kearns, D. Ron, R. Rubinfeld, R. Sc hapire, and L. Sellie. E�cien t learning

of t ypical �nite automata from random w alks. In Pr o c. 25th A nnu. A

CM Symp os. The ory

Comput., pages 315{324. A

CM Press, New Y ork, NY, 1993.

[346] J. H. F riedman and W. Stuetzle. Pro jection pursuit regression. J. A meric an Statistic al

Asso ciation, 76(376):817{823, Dec. 1981.

[347] K. F u and T. L. Bo oth. Grammatical inference: In tro duction and surv ey { part 1. IEEE

T r ansactions on Systems, Man, and Cyb ernetics, SMC-5(1):95{111, Jan. 1975.

[348] K. F u and T. L. Bo oth. Grammatical inference: In tro duction and surv ey { part 2. IEEE

T r ansactions on Systems, Man, and Cyb ernetics, SMC-5(4):409{423, July 1975.

[349] K. S. F u. Syntactic Metho ds in Pattern R e c o gnition. Academic Press, N. Y., 1975.

[350] K. S. F u. Syntactic Pattern R e c o gnition, Applic ations. Springer-V erlag, N. Y., 1977.

[351] K. S. F u. Syntactic Pattern R e c o gnition and Applic ations. Pren tice-Hall, Englew o o d Cli�s,

N. J., 1982.

[352] M. F ulk. A Study of Inductive Infer enc e machines. PhD thesis, SUNY at Bu�alo, 1985.

[353] M. F ulk. The disjunctiv e learning problem. 20th Asilomar Confer enc e on Signals, Systems

and Computers, pages 343{345, 1986.

[354] M. F ulk. Sa ving the phenomenon: Requiremen ts that inductiv e mac hines not con tradict

kno wn data. Inform. Comput., 79:193{209, 1988.

[355] M. F ulk. Regressiv eness. unpublished, 1989.

[356] M. F ulk. Inductiv e inference with additional information. J. of Comput. Syst. Sci., 1990.

T o app ear.

[357] M. F ulk. Prudence and other conditions on formal language learning. Inform. Comput.,

85:1{11, 1990.

[358] M. F ulk and J. Case, editors. Pr o c. 3r d A nnu. Workshop on Comput. L e arning The ory.

Morgan Kaufmann, Inc., San Mateo, CA, 1990.

[359] M. F ulk, S. Jain, and D. Osherson. Op en problems in systems that learn. J. of Comput.

Syst. Sci., 1993. T o app ear.

[360] M. A. F ulk. Robust separations in inductiv e inference. In Pr o c. of the 31st Symp osium on

the F oundations of Comp. Sci., pages 405{410. IEEE Computer So ciet y Press, Los Alamitos,

CA, 1990.

[361] M. A. F ulk and S. Jain. Learning in the presence of inaccurate information. In Pr o c e e dings of

the Se c ond A nnual Workshop on Computational L e arning The ory, Santa Cruz, California,

pages 175{188. Morgan Kaufmann, Inc., Aug. 1989.

[362] M. A. F ulk and S. Jain. Appro ximate inference and scien ti�c metho d. Inform. Comput.,

1992. T o App ear.

[363] M. L. F urst, J. C. Jac kson, and S. W. Smith. Impro v ed learning of AC

0

functions. In Pr o c.

4th A nnu. Workshop on Comput. L e arning The ory, pages 317{325. Morgan Kaufmann, 1991.

[364] B. R. Gaines. Mary anski’s grammatical inferencer. IEEE T r ans. on Computers, C-28:62{64,

1978.

[365] B. R. Gaines. Mary anski’s grammatical inferencer. IEEE T r ans. Computers, C-27(1):62{66,

Jan. 1979.

[366] M. Gams and N. La vrac. Review of �v e empirical learning systems within a prop osed

sc hemata. In Pr o gr ess in Machine L e arning{Pr o c e e dings of EWSL 87: 2nd Eur op e an Work-

ing Session on L e arning, pages 46{66, Bled, Y ogosla via, Ma y 1987.

[367] Q. Gao and M. Li. An application of minim um description length principle to online r

ecognition of handprin ted alphan umerals. In Pr o c. 11th International Joint Confer enc e on

A rti�cial Intel lige nc e, pages 843{848. Morgan Kaufmann, 1989.

[368] W. Gasarc h, M. Pleszk o c h, and R. Solo v a y . Learning via queries to [+; <]. J. Symb olic

L o gic, 57(1):53{81, Mar. 1992.

[369] W. Gasarc h and C. Smith. On the inference of sequences of functions. L e ctur e Notes in

Computer Scienc e, 265:23{41, 1986.

[370] W. Gasarc h and C. H. Smith. Learning via queries. J. A

CM, 39(3):649{675, July 1992. A

shorter v ersion is in 29th F

OCS conference, 1988, pp. 130-137.

[371] W. I. Gasarc h, R. K. Sitaraman, C. H. Smith, and M. V elauthapillai. Learning programs

with an easy to calculate set of errors. F undamentc a Informatic ae, pages 355{370, 1992.

[372] R. Ga v ald� a. On the p o w er of equiv alence queries. In Computational L e arning The ory: Eur o-

c olt ’93, v olume New Series Num b er 53 of The Institute of Mathematics and its Applic ations

Confer enc e Series, pages 193{203, Oxford, 1994. Oxford Univ ersit y Press.

[373] S. Geisser. The inferen tial use of predictiv e distributions. In F oundations of Statistic al

Infer enc e. Holt, Rinehart, and Winston, 1970.

[374] S. Geman. Sto c hastic relaxation metho ds for image restoration and exp ert systems. In

A utomate d Image A nalysis: The ory and Exp eriments. Academic Press, 1986.

[375] F. H. George. Logical net w orks and probabilit y . Bul letin of Mathematic al Biophysics, 19:187{

199, 1957.

[376] F. H. George. Inductiv e mac hines and the problem of learning. Cyb ernetic a, I I:109{126,

1959.

[377] M. P

. George� and C. S. W allace. A general selection criterion for inductiv e inference. In

ECAI 84: A dvanc es in A rti�cial Intel ligenc e, pages 473{482. Elsevier Science, 1984.

[378] D. Gillman and M. Sipser. Inference and minimization of hidden Mark o v c hains. In Pr o c.

7th A nnu. A

CM Workshop on Comput. L e arning The ory, pages 147{158. A

CM Press, New

Y ork, NY, 1994.

[379] G. J. Go etsc h. CONSENSUS: A statistical learning pro cedure in a connectionist net w ork.

T ec hnical Rep ort CMU-CS-86-131, Carnegie-Mellon Computer Science Departmen t, Ma y

1986.

[380] E. M. Gold. Limiting recursion. J. Symb olic L o gic, 30:28{48, 1965.

[381] E. M. Gold. Language iden ti�cation in the limit. Inform. Contr ol, 10:447{474, 1967.

[382] E. M. Gold. Univ ersal goal seek ers. Inform. Contr ol, 18:395{403, 1971.

[383] E. M. Gold. System iden ti�cation via state c haracterization. A utomatic a, 8:621{636, 1972.

[384] E. M. Gold. Complexit y of automaton iden ti�cation from giv en data. Inform. Contr ol,

37:302{320, 1978.

[385] M. Gold. Mo dels of Go al Se eking and L e arning. PhD thesis, Univ ersit y of California, Los

Angeles, 1965.

[386] D. E. Goldb erg. Genetic A lgorithms in Se ar ch, Optimization, and Machine L e arning.

Addison-W esley

, 1989.

[387] D. E. Goldb erg and J. H. Holland. Sp ecial issue on genetic algorithms. Machine L e arning,

3(2/3), Oct. 1988.

[388] P

. Goldb erg and M. Jerrum. Bounding the Vapnik-Cherv onenkis dimension of concept

classes parameterized b y real n um b ers. In Pr o c e e dings of the Sixth A nnual A

CM Confer enc e

on Computational L e arning The ory, pages 361{369. A

CM Press, New Y ork, NY, 1993.

[389] P

. W. Goldb erg and S. A. Goldman. Learning one-dimensional geometric patterns under

one-sided random misclassi�cation noise. In Pr o c. 7th A nnu. A

CM Workshop on Comput.

L e arning The ory, pages 246{255. A

CM Press, New Y ork, NY, 1994.

[390] P

. W. Goldb erg, S. A. Goldman, and H. D. Mathais. Learning unions of b o xes with mem-

b ership and equiv alence queries. In Pr o c. 7th A nnu. A

CM Workshop on Comput. L e arning

The ory, pages 198{207. A

CM Press, New Y ork, NY, 1994.

[391] S. Goldman. L e arning Binary R elations, T otal Or ders, and R e ad-Onc e F ormulas. PhD thesis,

MIT Dept. of Electrical Engineering and Computer Science, Sept. 1990. (MIT Lab oratory

for Computer Science T ec hnical Rep ort MIT/LCS/TR-483, July 1990).

[392] S. Goldman and D. Mathias. T eac hing a smarter learner. In Pr o c e e d ings of the Sixth A nnual

A CM Confer enc e on Computational L e arning The ory, pages 67{76. A

CM Press, New Y ork,

NY, 1993.

[393] S. Goldman and R. Sloan. Can P A C learning algorithms tolerate random attribute noise?

T ec hnical Rep ort WUCS-92-25, W ashington Univ ersit y Departmen t of Computer Science,

July 1992. T o app ear, A lgorithmic a.

[394] S. Goldman and R. Sloan. The di�cult y of random attribute noise. T ec hnical Rep ort

WUCS-92-25, W ashington Univ ersit y Departmen t of Computer Science, July 1992. T o

app ear, A lgorithmic a.

[395] S. Goldman and M. W arm uth. Learning binary relations using w eigh ted ma jorit y v oting. In

Pr o c. 6th A nnu. Workshop on Comput. L e arning The ory, pages 453{462. A

CM Press, New

Y ork, NY, 1993.

[396] S. A. Goldman and M. J. Kearns. On the complexit y of teac hing. In Pr o c. 4th A nnu.

Workshop on Comput. L e arning The ory, pages 303{314, San Mateo, CA, 1991. Morgan

Kaufmann. T o app ear, Journal of Computer and System Scienc es.

[397] S. A. Goldman, M. J. Kearns, and R. E. Sc hapire. On the sample complexit y of w eak

learning. In Pr o c. 3r d A nnu. Workshop on Comput. L e arning The ory, pages 217{231, San

Mateo, CA, 1990. Morgan Kaufmann. T o app ear, Information and Computation.

[398] S. A. Goldman, M. J. Kearns, and R. E. Sc hapire. Exact iden ti�cation of circuits using �xed

p oin ts of ampli�cation functions. SIAM J. Comput., 22(4):705{726, Aug. 1993.

[399] S. A. Goldman and H. D. Mathias. Learning k-term DNF form ulas with an incomplete

mem b ership oracle. In Pr o c. 5th A nnu. Workshop on Comput. L e arning The ory, pages

77{84. A

CM Press, New Y ork, NY, 1992.

[400] S. A. Goldman and R. L. Riv est. A non{iterativ e maxim um en trop y algorithm. In Un-

c ertainty in A rti�cial Intel ligenc e, v olume 2, pages 133{148. Elsevier Science B.V. North-

Holland, 1988.

[401] S. A. Goldman, R. L. Riv est, and R. E. Sc hapire. Learning binary relations and total orders.

SIAM J. Comput., 22(5):1006{1034, Oct. 1993.

[402] S. A. Goldman and R. H. Sloan. The p o w er of self-directed learning. T ec hnical Rep ort

WUCS-92-49, W ashington Univ ersit y in St. Louis, No v. 1992. T o app ear, Machine L e arning.

[403] S. A. Goldman and R. H. Sloan. The p o w er of self-directed learning. Machine L e arning,

14(3):271{294, 1994.

[404] M. Golea and M. Marc hand. Av erage case analysis of the clipp ed Hebb rule for nono v erlap-

ping p erceptron net w orks. In Pr o c e e dings of the Sixth A nnual A

CM Confer enc e on Compu-

tational L e arning The ory, pages 151{157. A

CM Press, New Y ork, NY, 1993.

[405] M. Golea and M. Marc hand. On learning simple deterministic and probabilistic neural

concepts. In Computational L e arning The ory: Eur o c olt ’93, v olume New Series Num b er

53 of The Institute of Mathematics and its Applic ations Confer enc e Series, pages 47{60,

Oxford, 1994. Oxford Univ ersit y Press.

[406] R. C. Gonzalez and M. G. Thomason. Syntactic Pattern R e c o gnition, A n Intr o duction.

Addison-W esley

, Reading, Mass., 1978.

[407] R. C. E. J. J. Gonzalez and M. G. Thomason. An algorithm for the inference of tree

grammars. Internat. J. Comput. Info. Sci., 5:145{164, 1976.

[408] J. Gordon and E. H. Shortli�e. A metho d for managing eviden tial reasoning in a hierarc hical

h yp othesis space. A rti�cial Intel ligenc e, 26(3):323{357, July 1985.

[409] R. P

. Gorman and T. J. Sejno wski. Analysis of hidden units in a la y ered net w ork trained to

classify sonar targets. Neur al Networks, 1:75{89, 1988.

[410] J. Grab o wski. Inductiv e inference of functions from noised observ ations. L e ctur e Notes in

Computer Scienc e, 265:55{60, 1986.

[411] H. P

. Graf, S. Sat y anara y ana, and Y. Tsividis. A recon�gurable analog (VLSI neural net w ork

c hip. In Pr o c. 1989 Neur al Information Pr o c essing Confer enc e, pages 758{768, 1989.

[412] J. Grefenstette. Genetic algorithms and mac hine learning. In Pr o c. 6th A nnu. Workshop on

Comput. L e arning The ory, pages 3{4. A

CM Press, New Y ork, NY, 1993.

[413] U. Grenander. A bstr act Infer enc e. John WIley & Sons, Inc., 1981.

[414] G. Gy� orgi and N. Tish b y . Statistical theory of learning a rule. In Pr o c e e d ings of the

ST A TPHYS-17 Workshop on Neur al Networks and Spin Glasses, Singap ore, T eanec k NJ,

Hong Kong, 1989. W orld Scien ti�c Publishing Co.

[415] G. Gy orgyi. Inference of a rule b y a neural net w ork with thermal noise. Phys. R ev. L ett.,

64:2957, 1990.

[416] G. Gy� orgyi and N. Tish b y . Statistical theory of learning a rule. In Neur al Networks and

Spin Glasses. W orld Scien ti�c, 1990.

[417] T. Hagerup and C. Rub. A guided tour of Cherno v b ounds. Inform. Pr o c. L ett., 33:305{308,

1990.

[418] R. Hall, E. W enger, D. Kibler, and P

. Langley

. The e�ect of m ultiple kno wledge sources on

learning and teac hing. T ec hnical Rep ort 85-11, Univ ersit y of California, Irvine, 1985.

[419] H. Ham burger and K. W exler. Iden ti�abilit y of a class of transformational grammars. In

Appr o aches to Natur al L anguage. Dordec h t, D. reidel, 1973.

[420] S. Hampson and D. Kibler. A b o olean complete neural mo del of adaptiv e b eha vior. Biol.

Cyb ern., 49:9{19, 1983.

[421] S. E. Hampson and D. J. V olp er. Linear function neurons: Structure and training. Biol.

Cyb ern., 53:203{217, 1986.

[422] T. Hanco c k. Iden tifying decision trees with equiv alence queries. Man uscript, Harv ard Uni-

v ersit y , 1989.

[423] T. Hanco c k. Iden tifying �-decision trees and �-form ulas with constrained instance queries.

Man uscript, Harv ard Univ ersit y , 1989.

[424] T. Hanco c k. Learning k � decision trees on the uniform distribution. In Pr o c. 6th A nnu.

Workshop on Comput. L e arning The ory, pages 352{360. A

CM Press, New Y ork, NY, 1993.

[425] T. Hanco c k, M. Golea, and M. Marc hand. Learning nono v erlapping p erceptron net w orks

from examples and mem b ership queries. T ec hnical rep ort, Harv ard Univ ersit y Cen ter for

Researc h in Computing T ec hnology

, TR-26-91, 1991.

[426] T. Hanco c k and L. Hellerstein. Learning read-once form ulas o v er �elds and extended bases.

In Pr o c. 4th A nnu. Workshop on Comput. L e arning The ory, pages 326{336. Morgan Kauf-

mann, San Mateo, CA, 1991.

[427] T. Hanco c k and Y. Mansour. Learning monotone k �-DNF form ulas on pro duct distributions.

In Pr o c. 4th A nnu. Workshop on Comput. L e arning The ory, pages 179{183, San Mateo, CA,

1991. Morgan Kaufmann.

[428] T. R. Hanco c k. Iden tifying �-form ula decision trees with queries. In Pr o c. 3r d A nnu. Work-

shop on Comput. L e arning The ory, pages 23{37, San Mateo, CA, 1990. Morgan Kaufmann.

[429] T. R. Hanco c k. Learning 2�-DNF form ulas and k � decision trees. In Pr o c. 4th A nnu.

Workshop on Comput. L e arning The ory, pages 199{209, San Mateo, CA, 1991. Morgan

Kaufmann.

[430] D. Hansel and H. Somp olinsky

. Learning from examples in a single-la y er neural net w ork.

Eur ophys. L ett., 11(7):687{692, 1990.

[431] S. J. Hanson and D. J. Burr. What connectionist mo dels learn: Learning and represen tation

in connectionist net w orks. Behavior al and Br ain Scienc es, 13:471{518, 1990.

[432] S. J. Hanson and W. Remmele, editors. Machine L e arning: F r om The ory to Applic ations;

Co op er ative R ese ar ch at Siemens and MIT. Springer-V erlag, 1993.

[433] S. Hardy

. Syn thesis of LISP programs from examples. In Pr o c. 4th IJCAI, pages 268{273.

IJCAI, 1975.

[434] G. W. Hart. Protot yp e nonin trusiv e appliance load monitor. T ec hnical Rep ort Progress

Rep ort #2, MIT Energy Lab oratory

, Sept. 1985.

[435] G. W. Hart. Minimum Information Estimation of Structur e. PhD thesis, MIT Dept. of

Electrical Engineering and Computer Science, Apr. 1987. App ears as LIDS-TH-1664.

[436] D. Haussler. Applying v alian t’s learning framew ork to AI concept learning problems. T ec h-

nical Rep ort UCSC-CRL-87-11, UCSC, 1987.

[437] D. Haussler. Bias, v ersion spaces, and Valian t’s learning framew ork. In Pr o c e e dings of the

4th International Workshop on Machine L e arning, pages 324{336, San Mateo, CA, June

1987. Morgan Kaufmann.

[438] D. Haussler. Quan tifying inductiv e bias: AI learning algorithms and Valian t’s learning

framew ork. A rti�cial Intel ligenc e, 36:177{221, 1988.

[439] D. Haussler. Space e�cien t learning algorithms. T ec hnical Rep ort UCSC-CRL-88-2, Uni-

v ersit y of Calif. Computer Researc h Lab oratory

, San ta Cruz, CA, 1988.

[440] D. Haussler. Generalizing the P A C mo del for neural net and other learning applications.

T ec hnical Rep ort UCSC-CRL-89-30, Univ ersit y of California San ta Cruz, Sept. 1989.

[441] D. Haussler. Generalizing the P A C mo del: sample size b ounds from metric dimension-based

uniform con v ergence results. In Pr o c. 30th A nnu. IEEE Symp os. F ound. Comput. Sci., pages

40{45. IEEE Computer So ciet y Press, Los Alamitos, CA, 1989.

[442] D. Haussler. Learning conjunctiv e concepts in structural domains. Machine L e arning, 4(1):7{

40, 1989.

[443] D. Haussler. Probably appro ximately correct learning. In Pr o c. of the 8th National Confer-

enc e on A rti�cial Intel ligenc e, pages 1101{1108. Morgan Kaufmann, 1990.

[444] D. Haussler. Sphere pac king n um b ers for subsets of the Bo olean n-cub e with b ounded

Vapnik-Cherv onenkis dimension. T ec hnical Rep ort UCSC-CRL-91-41, Univ ersit y of Calif.

Computer Researc h Lab oratory

, San ta Cruz, CA, 1991.

[445] D. Haussler. Decision theoretic generalizations of the P A C mo del for neural net and other

learning applications. Inform. Comput., 100(1):78{150, Sept. 1992.

[446] D. Haussler, M. Kearns, N. Littlestone, and M. K. W arm uth. Equiv alence of mo dels for

p olynomial learnabilit y . Inform. Comput., 95(2):129{161, Dec. 1991.

[447] D. Haussler, M. Kearns, and R. E. Sc hapire. Bounds on the sample complexit y of Ba y esian

learning using information theory and the V

C dimension. In Pr o c. 4th A nnu. Workshop on

Comput. L e arning The ory, pages 61{74, San Mateo, CA, 1991. Morgan Kaufmann.

[448] D. Haussler, M. Kearns, H. S. Seung, and N. Tish b y . Rigorous learning curv e b ounds from

statistical mec hanics. In Pr o c. 7th A nnu. A

CM Workshop on Comput. L e arning The ory,

pages 76{87. A

CM Press, New Y ork, NY, 1994.

[449] D. Haussler, N. Littlestone, and M. K. W arm uth. Predicting f0,1g functions on randomly

dra wn p oin ts. In Pr o c e e dings of the 29th A nnual IEEE Symp osium on F oundations of Com-

puter Scienc e, pages 100{109. IEEE Computer So ciet y Press, 1988.

[450] D. Haussler and P

. Long. A generalization of sauer’s lemma. T ec hnical Rep ort UCSC-CRL-

90-15, U.C. San ta Cruz Computer Researc h Lab oratory

, Apr. 1990.

[451] D. Haussler and L. Pitt, editors. Pr o c. 1st A nnu. Workshop on Comput. L e arning The ory.

Morgan Kaufmann, Inc., San Mateo, CA, 1988.

[452] D. Haussler and E. W elzl. Epsilon-nets and simplex range queries. Discr ete Computational

Ge ometry, 2:127{151, 1987.

[453] F. Ha y es-Roth and J. McDermott. An in terference matc hing tec hnique for inducing abstrac-

tions. Commun. A

CM, 21:401{410, 1978.

[454] T. Heged � us. Geometrical concept learning and con v ex p olytop es. In Pr o c. 7th A nnu. A CM

Workshop on Comput. L e arning The ory, pages 228{236. A

CM Press, New Y ork, NY, 1994.

[455] T. Heged � us. On training simple neural net w orks and small-w eigh t neurons. In Computa-

tional L e arning The ory: Eur o c olt ’93, v olume New Series Num b er 53 of The Institute of

Mathematics and its Applic ations Confer enc e Series, pages 69{82, Oxford, 1994. Oxford

Univ ersit y Press.

[456] L. Hellerstein. On Char acterizing and Le arning Some Classes of Re ad-onc e Functions. PhD

thesis, Univ ersit y of California, Berk eley

, 1989.

[457] L. Hellerstein and M. Karpinski. Learning read-once form ulas using mem b ership queries. In

Pr o c. of the Se c ond A nnual Workshop on Computational L e arning The ory, pages 146{161.

Morgan Kaufmann, 1989.

[458] L. Hellerstein and M. Karpinski. Computational complexit y of learning read-once form ulas

o v er di�eren t bases. T ec hnical rep ort, In ternational Computer Science Institute, Berk eley ,

CA, TR-91-014, 1991.

[459] D. Helm b old, R. Sloan, and M. K. W arm uth. Learning nested di�erences of in tersection-

closed concept classes. In Pr o c. 2nd A nnu. Workshop on Comput. L e arning The ory, pages

41{56, San Mateo, CA, 1989. Morgan Kaufmann.

[460] D. Helm b old, R. Sloan, and M. K. W arm uth. Learning in teger lattices. SIAM J. Comput.,

21(2):240{266, 1992.

[461] D. P

. Helm b old, N. Littlestone, and P

. M. Long. Apple tasting and nearly one-sided learning.

In Pr o c. of the 33r d Symp osium on the F oundations of Comp. Sci., pages 493{502. IEEE

Computer So ciet y Press, Los Alamitos, CA, 1992.

[462] D. P

. Helm b old and P

. M. Long. T rac king drifting concepts b y minimizing disagreemen ts.

T ec hnical Rep ort UCSC-CRL-91-26, UC San ta Cruz, 1991. T o app ear, Machine L e arning.

[463] D. P

. Helm b old and P

. M. Long. T rac king drifting concepts using random examples. In

Pr o c. 4th A nnu. Workshop on Comput. L e arning The ory, pages 13{23, San Mateo, CA,

1991. Morgan Kaufmann.

[464] D. P

. Helm b old and M. K. W arm uth. Some w eak learning results. In Pr o c. 5th A nnu.

Workshop on Comput. L e arning The ory, pages 399{412. A

CM Press, New Y ork, NY, 1992.

[465] R. J. Hendel. Mathematical learning theory: a formalized, axiomatic, abstract approac h.

Inform. Contr ol, 41:67{117, 1979.

[466] G. Hin ton and D. v an Camp. Keeping neural net w orks simple b y minimizing the description

length of the w eigh ts. In Pr o c. 6th A nnu. Workshop on Comput. L e arning The ory, pages

5{13. A

CM Press, New Y ork, NY, 1993.

[467] G. E. Hin ton. Learning distributed represen tations of concepts. In Pr o c e e d ings of the Eighth

A nnual Confer enc e of the Co gnitive Scienc e So ciety, Amherst, Mass, Aug. 1986.

[468] G. E. Hin ton. Deterministic Boltzmann learning p erforms steep est descen t in w eigh t-space.

Neur al Computation, 1(1):143{150, 1989.

[469] G. E. Hin ton, T. J. Sejno wski, and D. H. Ac kley

. Boltzmann mac hines: Constrain t sat-

isfaction net w orks that learn. T ec hnical Rep ort CMS-CS-84-119, CMU Computer Science

Departmen t, Ma y 1984.

[470] W. Ho e�ding. Probabilit y inequalities for sums of b ounded random v ariables. Journal of

the A meric an Statistic al Asso ciation, 58(301):13{30, Mar. 1963.

[471] K. H� o�gen. Learning and robust learning of pro duct distributions. In Pr o c. 6th A nnu.

Workshop on Comput. L e arning The ory, pages 77{83. A

CM Press, New Y ork, NY, 1993.

[472] K. H� o�gen and H. Simon. Robust trainabilit y of single neurons. In Pr o c. 5th A nnu. Workshop

on Comput. L e arning The ory, pages 428{439, New Y ork, New Y ork, 1992. A

CM Press.

[473] J. H. Holland. A daptation in Natur al and A rti�cial Systems. The Univ ersit y of Mic higan

Press, 1975.

[474] J. J. Hop�eld. Neural net w orks and ph ysical systems with emergen t collectiv e computational

abilities. Pr o c. Natl. A c ad Sci. USA, 79:2554{2558, Apr. 1982.

[475] K. Hornik, M. Stinc hcom b e, and H. White. Univ ersal appro ximation of an unkno wn mapping

and its deriv ativ es using m ultila y er feedforw ard net w orks. Neur al Networks, 3:551{560, 1990.

[476] J. J. Horning. A Study of Gr ammatic al Infer enc e. PhD thesis, Stanford Univ ersit y , 1969.

[477] P

. J. Hub er. Pro jection pursuit. A nn. of Statist., 13(2):435{475.

[478] O. H. Ibarra and T. Jiang. Learning regular languages from coun terexamples. In Pr o c.

1st A nnu. Workshop on Comput. L e arning The ory, pages 371{385, San Mateo, CA, 1988.

Morgan Kaufmann.

[479] B. Indurkh y a. On the role of in terpretiv e analogy in learning. New Gener ation Computing,

8:385{402, 1991.

[480] N. In trator. F eature extraction using an unsup ervised neural net w ork. In Pr o c e e d ings of the

1990 Conne ctionist Mo dels Summer Scho ol, pages 310{318. Morgan Kaufmann., 1990.

[481] H. Ishizak a. Learning simple deterministic languages. In Pr o c. 2nd A nnu. Workshop on

Comput. L e arning The ory, pages 162{174, San Mateo, CA, 1989. Morgan Kaufmann.

[482] H. Ishizak a. P olynomial time learnabilit y of simple deterministic languages. Machine L e arn-

ing, 5:151{164, 1990.

[483] H. Ito, S. Amari, and K. Koba y ashi. Iden ti�abilit y of hidden Mark o v information sources

and their minim um degrees of freedom. IEEE T r ans. Information The ory, 38(2):324{333,

Mar. 1992.

[484] S. Y. Itoga. A new heuristic for inferring regular grammars. IEEE T r ans. Pattern A nal.

Mach. Intel l., TP

AMI-3:191{197, 1981.

[485] J. Jac kson and A. T omkins. A computational mo del of teac hing. In Pr o c. 5th A nnu.

Workshop on Comput. L e arning The ory, pages 319{326. A

CM Press, New Y ork, NY, 1992.

[486] R. A. Jacobs, M. A. Jordan, and A. G. Barto. T ask decomp osition through comp etition in

a mo dular connectionist arc hitecture: The what and where vision tasks. T ec hnical Rep ort

90-27, COINS, Mar. 1990.

[487] S. Jain. L e arning in the Pr esenc e of A dditional Information and Inac cur ate Information.

PhD thesis, Univ ersit y of Ro c hester, 1990.

[488] S. Jain and A. Sharma. Kno wledge of an upp er b ound on grammar size helps language

learning. T ec hnical Rep ort 283, Univ ersit y of Ro c hester, 1989.

[489] S. Jain and A. Sharma. Recursion theoretic c haracterizations of language learning. T ec hnical

Rep ort 281, Univ ersit y of Ro c hester, 1989.

[490] S. Jain and A. Sharma. Finite learning b y a team. In Pr o c. 3r d A nnu. Workshop on Comput.

L e arning The ory, pages 163{177, San Mateo, CA, 1990. Morgan Kaufmann.

[491] S. Jain and A. Sharma. Hyp othesis formation and language acquisition with an in�nitely

often correct teac her. In Pr o c e e dings of the Thir d Confer enc e on The or etic al Asp e cts of

R e asoning A b out Know le dge, pages 225{239. Morgan Kaufmann, Inc., Mar. 1990.

[492] S. Jain and A. Sharma. Language learning b y a team. In Pr o c e e dings of the 17th International

Col lo quium on A utomata, L anguages and Pr o gr amming, pages 153{166. Springer-V erlag,

July 1990.

[493] S. Jain and A. Sharma. Program size restrictions in inductiv e learning. T ec hnical Rep ort

90-06, Univ ersit y of Dela w are, New ark, Dela w are, 1990.

[494] S. Jain and A. Sharma. Learning in the presence of partial explanations. Inform. Comput.,

95-2:162{191, 1991.

[495] S. Jain and A. Sharma. Restrictions on grammar size in language iden ti�cation. In Pr o c e e d-

ings MLNLO’91, Machine L e arning of Natur al L anguage and Ontolo gy, Stanfor d University,

California. Do cument D91-09, DFKI: Kaiserslautern FR

G, 1991, pages 87{92, Mar. 1991.

[496] S. Jain and A. Sharma. Characterizing language learning b y standardizing op erations. J.

of Comput. Syst. Sci., 1993. T o App ear.

[497] S. Jain and A. Sharma. Computational limits on team iden ti�cation of languages. T ec hnical

Rep ort 9301, Sc ho ol of Computer Science and Engineering; Univ ersit y of New S outh W ales,

1993.

[498] S. Jain and A. Sharma. Learning with the kno wledge of an upp er b ound on program

size. Inform. Comput., 102{1:118{166, 1993. Presen ted at the W orkshop on Computational

Learning Theory and Natural Learning Systems.

[499] S. Jain and A. Sharma. On aggregating teams of learning mac hines. In Pr o c e e dings of

the F ourth Workshop on A lgorithmic L e arning The ory, T okyo, Jap an. Japanese So ciet y for

Arti�cial In telligence, Oct. 1993. T o App ear.

[500] S. Jain and A. Sharma. On the non-existence of maximal inference degrees for language

iden ti�cation. Inform. Pr o c. L ett., 1993. T o app ear.

[501] S. Jain and A. Sharma. Probabilit y is more p o w erful than team for language iden ti�cation

from p ositiv e data. In Pr o c. 6th A nnu. Confer enc e on Comput. L e arning The ory, pages

192{198, New Y ork, New Y ork, 1993. A

CM Press.

[502] S. Jain and A. Sharma. Prudence in v acillatory language iden ti�cation. Math. Syst. The ory,

1993. T o App ear.

[503] S. Jain and A. Sharma. On the in trinsic complexit y of language iden ti�cation. In Pr o c.

7th A nnu. A

CM Workshop on Comput. L e arning The ory, pages 278{286. A

CM Press, New

Y ork, NY, 1994.

[504] S. Jain and A. Sharma. Program size restrictions in computational learning. The or et.

Comput. Sci. A, 1994. T o app ear.

[505] S. Jain, A. Sharma, and J. Case. Con v ergence to nearly minimal size grammars b y v acillating

learning mac hines. In Pr o c. 2nd A nnu. Workshop on Comput. L e arning The ory, pages 189{

199, San Mateo, CA, 1989. Morgan Kaufmann.

[506] K. Jan tk e. Automatic syn thesis of programs and inductiv e inference of functions. In Int.

Conf. F undamentals of Computations The ory, pages 219{225, 1979.

[507] K. Jan tk e. L eistungsfahigkeit und Kmpliziertheit universel ler V erfahr en zur Erkennung

al lgemein-r ekursiver F unktinen. PhD thesis, Hum b oldt-Univ ersitat, Berlin, 1979.

[508] K. Jan tk e and H. Beic k. Com bining p ostulates of naturalness in inductiv e inference. Elek-

tr onische Informationsver arb eitung und Kyb ernetik, 17:465{484, 1981.

[509] K. P

. Jan tk e. Natural prop erties of strategies iden tifying recursiv e functions. Elektr onische

Informationsver arb eitung und Kyb ernetik, 15:487{496, 1979.

[510] K. P

. Jan tk e. P olynomial-time inference of general pattern languages. In Pr o c e e d ings of the

Symp osium of The or etic al Asp e cts of Computer Scienc e; L e ctur e Notes in Computer Scienc e,

v olume 166, pages 314{325. Springer, 1984.

[511] K. P

. Jan tk e. An algebraic framew ork for inductiv e program syn thesis. L e ctur e Notes in

Computer Scienc e, 215:101{122, 1986.

[512] K. P

. Jan tk e, editor. A nalo gic al and Inductive Infer enc e, International Workshop AII ’86.

Wendisch-R ietz, GDR, v olume 265 of L e ctur e Notes in Computer Scienc e. Springer-V erlag,

Berlin, Oct. 1986.

[513] K. P

. Jan tk e. Monotonic and nonmonotonic inductiv e inference of functions and patterns.

In Nonmonotonic and Inductive L o gic, 1st International Workshop, Karlsruhe, Germany,

pages 161{177. Springer V erlag, 1990. Lecture Notes in Computer Science 543.

[514] K. P

. Jan tk e. Monotonic and non-monotonic inductiv e inference. New Gener ation Comput-

ing, 8:349{360, 1991.

[515] K. P

. Jan tk e. Case based learning in inductiv e inference. In Pr o c. 5th A nnu. Workshop on

Comput. L e arning The ory, pages 218{223. A

CM Press, New Y ork, NY, 1992.

[516] M. Jerrum. Simple translation-in v arian t concepts are hard to learn. T ec hnical rep ort,

Univ ersit y of Edin burgh, Departmen t of Computer Science, CSR-12-91, 1991.

[517] C. Ji and D. Psaltis. The V

C-dimension vs. the statistical capacit y for t w o la y er net w orks

with binary w eigh ts. In Pr o c. 4th A nnu. Workshop on Comput. L e arning The ory, pages

250{256, San Mateo, CA, 1991. Morgan Kaufmann.

[518] T. Jiang and M. Li. On the complexit y of learning strings and sequences. The or et. Comput.

Sci., 119:363{371, 1993.

[519] M. Joardan and D. Rumelhart. F orw ard mo dels: Sup ervised learning with a distal teac her.

(Unpublished), July 1990.

[520] L. K. Jones. A simple lemma on greedy appro ximation in hilb ert space and con v ergence

rates for pro jection pursuit regression and neural net w ork training. T o app ear in Annals of

Statistics., 1990.

[521] K. D. Jong. Sp ecial issue on genetic algorithms. Machine L e arning, 5(4), Oct. 1990.

[522] M. I. Jordan. Sup ervised learning and systems with excess degrees of freedom. T ec hnical

Rep ort 88-27, COINS, Ma y 1988.

[523] M. I. Jordan. A statistical approac h to decision tree mo deling. In Pr o c. 7th A nnu. A CM

Workshop on Comput. L e arning The ory, pages 13{20. A

CM Press, New Y ork, NY, 1994.

[524] J. P

. Jouannaud and G. Guiho. Inference of functions with an in teractiv e system. In Machine

Intel ligenc e 9, pages 227{250. John Wiley and Sons, N. Y., 1979.

[525] J. P

. Jouannaud and Y. Ko drato�. Characterization of a class of functions syn thesized b y

a summers-lik e metho d using a B.M.W. matc hing tec hnique. In Pr o c. 6th IJCAI, pages

440{447. IJCAI, 1979.

[526] J. P

. Jouannaud and Y. Ko drato�. An automatic construction of LISP programs b y trans-

formations of functions syn thesized from their input-output b eha vior. International J. of

Policy A nalysis and Information Systems, 4:331{358, 1980.

[527] J. P

. G. G. Jouannaud and T. P . T reuil. SISP/1, an in teractiv e system able to syn thesize

functions from examples. In Pr o c. 5th IJCAI, pages 412{418. IJCAI, 1977.

[528] B. Juang. On the hidden mark o v mo del and dynamic time w arping for sp eec h recognition

{ A uni�ed view. A

T&T Bel l L ab or atories T e chnic al Journal, 63(7):1213{1242, Sept. 1985.

[529] J. S. Judd. Complexit y of connectionist learning with v arious no de functions. T ec hnical Re-

p ort 87-60, Departmen t of Computer and Information Science, Univ ersit y of Massac h usetts

at Amherst, July 1987. Also presen ted at the First IEEE In ternational Conference on Neural

Net w orks, June 21{24, 1987, San Diego, California.

[530] J. S. Judd. Neur al Network Design and the Complexity of L e arning. MIT Press, 1990.

[531] S. Judd. Learning in neural net w orks. In Pr o c. 1st A nnu. Workshop on Comput. L e arning

The ory, pages 2{8, San Mateo, CA, 1988. Morgan Kaufmann.

[532] H. Jung. Zur Untersuchung von Abstr akten Inter aktiven Erkennungssystemen. PhD thesis,

Hum b olt Univ ersit y , Berlin, 1977.

[533] Y. Kabashima and S. Shinomoto. Acceleration of learning in binary c hoice problems. In

Pr o c e e dings of the Sixth A nnual A

CM Confer enc e on Computational L e arning The ory, pages

446{452. A

CM Press, New Y ork, NY, 1993.

[534] P

. Kanerv a. Sp arse Distribute d Memory. MIT Press, 1988.

[535] S. Kannan. On the query complexit y of learning. In Pr o c e e dings of the Sixth A nnual A CM

Confer enc e on Computational L e arning The ory, pages 58{66. A

CM Press, New Y ork, NY,

1993.

[536] M. Kao, J. H. Reif, and S. R. T ate. Searc hing in an unkno wn en vironmen t: An optimal

randomized algorithm for the co w-path problem. In Pr o c e e dings SOD

A 93, pages 441{447,

Jan. 1993.

[537] S. Kapur and G. Bilardi. Language learning from sto c hastic input. In Pr o c. 5th A nnu.

Workshop on Comput. L e arning The ory, pages 303{310. A

CM Press, New Y ork, NY, 1992.

[538] M. Kearns. Though ts on h yp othesis b o osting. (Unpublished), Dec. 1988.

[539] M. Kearns. The Computational Complexity of Machine L e arning. PhD thesis, Harv ard

Univ ersit y Cen ter for Researc h in Computing T ec hnology

, Ma y 1989. T ec hnical Rep ort

TR-13-89. Also published b y MIT Press as an A

CM Distinguished Dissertation.

[540] M. Kearns. E�cien t noise-toleran t learning from statistical queries. In Pr o c. 25th A nnu.

A CM Symp os. The ory Comput., pages 392{401. A

CM Press, New Y ork, NY, 1993.

[541] M. Kearns and M. Li. Robust learning in p olynomial time: p ossibilities and limitations.

Man uscript., 1987.

[542] M. Kearns and M. Li. Learning in the presence of malicious errors. SIAM J. Comput.,

22:807{837, 1993.

[543] M. Kearns, M. Li, L. Pitt, and L. V alian t. On the learnabilit y of Bo olean form ulae. In Pr o c.

19th A nnu. A

CM Symp os. The ory Comput., pages 285{294. A

CM Press, New Y ork, NY,

1987.

[544] M. Kearns, M. Li, L. Pitt, and L. V alian t. Recen t results on b o olean concept learning.

In Pr o c e e dings of the F ourth International Workshop on Machine L e arning, pages 337{352,

Irvine, California, June 1987. (published b y Morgan Kaufmann, Los Altos California).

[545] M. Kearns and L. Pitt. A p olynomial-time algorithm for learning k -v ariable pattern lan-

guages from examples. In Pr o c. 2nd A nnu. Workshop on Comput. L e arning The ory, pages

57{71, San Mateo, CA, 1989. Morgan Kaufmann.

[546] M. Kearns and H. S. Seung. Learning from a p opulation of h yp otheses. In Pr o c e e dings of the

Sixth A nnual A

CM Confer enc e on Computational L e arning The ory, pages 101{110. A CM

Press, New Y ork, NY, 1993.

[547] M. Kearns and L. G. V alian t. Learning b o olean form ulae or �nite automata is as hard as

factoring. T ec hnical Rep ort TR 14-88, Harv ard Univ ersit y Aik en Computation Lab oratory ,

1988.

[548] M. Kearns and L. G. V alian t. Cryptographic limitations on learning Bo olean form ulae and

�nite automata. In Pr o c. of the 21st Symp osium on The ory of Computing, pages 433{444.

A CM Press, New Y ork, NY, 1989.

[549] M. Kearns and U. V azirani. T opics in learning theory

. (Prelinary draft), 1992.

[550] M. J. Kearns and R. E. Sc hapire. E�cien t distribution-free learning of probabilistic concepts.

In Pr o c. of the 31st Symp osium on the F oundations of Comp. Sci., pages 382{391. IEEE

Computer So ciet y Press, Los Alamitos, CA, 1990.

[551] M. J. Kearns, R. E. Sc hapire, and L. M. Sellie. T o w ard e�cien t agnostic learning. In Pr o c.

5th A nnu. Workshop on Comput. L e arning The ory, pages 341{352. A

CM Press, New Y ork,

NY, 1992.

[552] K. Kelly and C. Glymour. On con v ergence to the truth and nothing but the truth. T ec hnical

rep ort, Carnegie Mellon Univ ersit y , Lab oratory for Computational Linguistics, CMU-LCL-

87-4, 1987.

[553] K. T. Kelly

. Induction from the general to the more general. In Pr o c. 2nd A nnu. Workshop

on Comput. L e arning The ory, pages 334{348, San Mateo, CA, 1989. Morgan Kaufmann.

[554] K. T. Kelly and C. Glymour. Inductiv e inference from theory laden data. T ec hnical Rep ort

CMU-LCL-89-5, CMU Lab oratory for Computational Linguistics, Oct. 1989.

[555] M. Kharitono v. Cryptographic lo w er b ounds on learnabilit y of Bo olean functions on the

uniform distribution. In Pr o c. 5th A nnu. Workshop on Comput. L e arning The ory, pages

29{36. A

CM Press, New Y ork, NY, 1992.

[556] M. Kharitono v. Cryptographic hardness of distribution-sp eci�c learning. In Pr o c. 25th

A nnu. A

CM Symp os. The ory Comput., pages 372{381. A

CM Press, New Y ork, NY, 1993.

[557] J. Kilian, K. J. Lang, and B. A. P earlm utter. Pla ying the matc hing-shoulders lob-pass game

with logarithmic regret. In Pr o c. 7th A nnu. A

CM Workshop on Comput. L e arning The ory,

pages 159{164. A

CM Press, New Y ork, NY, 1994.

[558] J. Kilian and H. Siegelmann. On the p o w er of sigmoid neural net w orks. In Pr o c e e dings

of the Sixth A nnual A

CM Confer enc e on Computational L e arning The ory, pages 137{143.

A CM Press, New Y ork, NY, 1993.

[559] J. H. Kim. CONVINCE: A Conversational Infer enc e Consolidation Engine. PhD thesis,

Univ ersit y of California, Los Angeles, 1983.

[560] W. M. Kim. Learning b y smo othing: a morphological approac h. In Pr o c. 4th A nnu. Work-

shop on Comput. L e arning The ory, pages 43{57, San Mateo, CA, 1991. Morgan Kaufmann.

[561] D. Kim b er and P

. Long. The learning complexit y of smo oth functions of a single v ariable. In

Pr o c. 5th A nnu. Workshop on Comput. L e arning The ory, pages 153{159. A

CM Press, New

Y ork, NY, 1992.

[562] E. Kin b er, C. Smith, M. V elauthapillai, and R. Wiehagen. On learning m ultiple concepts in

parallel. In Pr o c e e dings of the Sixth A nnual A

CM Confer enc e on Computational L e arning

The ory, pages 175{181. A

CM Press, New Y ork, NY, 1993.

[563] E. B. Kin b er. On the syn thesis in the limit of almost minimal G� odel n um b ers. The ory of

A lgorithms and Pr o gr ams, L atvian State University, R iga, 1:221{223, 1974.

[564] E. B. Kin b er. On comparison of limit iden ti�cation and limit standardization of general

recursiv e functions. Uch. zap. L atv. univ., 233:45{56, 1975.

[565] E. B. Kin b er. On a theory of inductiv e inference. L e ctur e Notes in Computer Scienc e,

56:435{440, 1977.

[566] E. B. Kin b er. On limit iden ti�cation of minimal G� odel n um b ers for functions from en umer-

able classes. The ory of A lgorithms and Pr o gr ams, L atvian State University, R iga, 3:35{56,

1977.

[567] E. B. Kin b er. A note on limit iden ti�cation of c-minimal indices. Elektr onische Informa-

tionsver arb eitung und Kyb ernetik, 19:459{463, 1983.

[568] E. B. Kin b er. Inductiv e syn tactical syn thesis of programs from sample computations. L e ctur e

Notes in Computer Scienc e, pages 73{84, 1988.

[569] E. B. Kin b er. Some problems of learning with an oracle. In Pr o c. 3r d A nnu. Workshop on

Comput. L e arning The ory, pages 178{186, San Mateo, CA, 1990. Morgan Kaufmann.

[570] E. B. Kin b er, W. I. Gasarc h, T. Zeugmann, M. K. Pleszk o c h, and C. H. Smith. Learning

via queries with teams and anomalies. In Pr o c. 3r d A nnu. Workshop on Comput. L e arning

The ory, pages 327{337, San Mateo, CA, 1990. Morgan Kaufmann.

[571] E. B. Kin b er and T. Zeugmann. Inductiv e inference of almost ev erywhere correct pro-

grams b y reliably w orking strategies. Elektr onische Informationsver arb eitung und Kyb er-

netik, 21:91{100, 1985.

[572] E. B. Kin b er and T. Zeugmann. Mon te-carlo inference and its relations to reliable frequency

iden ti�cation. In Pr o c. F undamentals of Computation The ory, pages 257{266. Springer{

V erlag, 1989. Lecture Notes in Computer Science 380.

[573] E. B. Kin b er and T. Zeugmann. Re�ned query inference. In Pr o c. 2nd Internat. Workshop

on A nalo gic al and Inductive Infer enc e, pages 148{160. Springer{V erlag, 1989. Lecture Notes

in Arti�cial In telligence 397.

[574] E. B. Kin b er and T. Zeugmann. One-sided error probabilistic inductiv e inference and reliable

frequency iden ti�cation. Inform. Comput., 92:253{284, 1991.

[575] J. Kivinen. Reliable and useful learning. In Pr o c. 2nd A nnu. Workshop on Comput. L e arning

The ory, pages 365{380, San Mateo, CA, 1989. Morgan Kaufmann.

[576] J. Kivinen, H. Mannila, and E. Ukk onen. Learning heirarc hical rule sets. In Pr o c. 5th A nnu.

Workshop on Comput. L e arning The ory, pages 37{44. A

CM Press, New Y ork, NY, 1992.

[577] J. Kivinen, H. Mannila, and E. Ukk onen. Learning rules with lo cal exceptions. In Com-

putational L e arning The ory: Eur o c olt ’93, v olume New Series Num b er 53 of The Institute

of Mathematics and its Applic ations Confer enc e Series, pages 35{46, Oxford, 1994. Oxford

Univ ersit y Press.

[578] J. Kivinen and M. W arm uth. Using exp erts for predicting con tin uous outcomes. In Compu-

tational L e arning The ory: Eur o c olt ’93, v olume New Series Num b er 53 of The Institute of

Mathematics and its Applic ations Confer enc e Series, pages 109{120, Oxford, 1994. Oxford

Univ ersit y Press.

[579] P

. J. Klaus. Zur k ompliziertheit der k onsisten ten erk enn ung v on klassen allgemein-

rekursiv er funktionen. International Symp osium on A lgorithmische Kompliziertheit, lern,

und Erkennungs-pr ozesse, pages 45{52, 1976.

[580] R. Klette. Un terklassen in der familie NUM aller e�ektiv n umerierbaren mengen v on eistel-

ligen allgemein rekursiv en funktionen. Kompliziertheit von L ern und Erkennungspr ozessen,

1:62{66, 1975.

[581] R. Klette. Indexmengen und erk enn ung rekursiv er functionen. Zeitschr. f. math. L o gik und

Grund lagen d. Math. Bd., 22:231{238, 1976.

[582] R. Klette. Recognizing algorithms for recursiv e functions. Elektr onische Informationsver ar-

b eitung und Kyb ernetik, 12:227{243, 1976.

[583] R. Klette. A few results on the complexit y of classes of iden ti�able recursiv e function sets.

Sektion Mathematik r ep ort 4 (M) 77, F rie drich Schil ler Universitat, Jena, pages 1{16, 1977.

[584] R. Klette and B. Go etze. Limes-rekursiv e funktionen. Elektr onische Informationsver ar-

b eitung und Kyb ernetik, 11:586{589, 1975.

[585] R. Klette and R. Wiehagen. Researc h in the theory of inductiv e inference b y GDR mathe-

maticians { A surv ey . Inform. Sci., 22:149{169, 1980.

[586] B. Knob e and K. Knob e. A metho d for inferring con text-free grammars. Inform. Contr ol,

31:129{146, 1976.

[587] K. Ko. On the complexit y of learning minim um time-b ounded Turing mac hines. In Pr o c. 3r d

A nnu. Workshop on Comput. L e arning The ory, pages 82{96, San Mateo, CA, 1990. Morgan

Kaufmann.

[588] K. Ko and T. W. Marron, Assaf. Learning string patterns and tree patterns from examples.

In Machine L e arning: Pr o c e e dings of the seventh international c onfer enc e, pages 384{391,

1990.

[589] Y. Ko drato�. A class of functions syn thesized from a �nite n um b er of examples and a LISP

program sc heme. Internat. J. Comput. Info. Sci., 8:489{521, 1979.

[590] Y. Ko drato� and J. F argues. A sane algorithm for the syn thesis of LISP functions from

example problems. In Pr o c. of AISB/GI Confer enc e on A rti�cial Intel ligenc e, pages 169{

175. AISB and GI, 1978.

[591] Y. Ko drato� and R. S. Mic halski, editors. Machine L e arning: A n A rti�cial Intel ligenc e

Appr o ach, v olume I I I. Morgan Kaufmann, Los Altos, California, 1990.

[592] P

. Koiran. E�cien t learning of con tin uous neural net w orks. In Pr o c. 7th A nnu. A CM

Workshop on Comput. L e arning The ory, pages 348{355. A

CM Press, New Y ork, NY, 1994.

[593] Kramer. A note on the self-consistency de�nitions of generalization and inductiv e inference.

J. A

CM, pages 280{281, 1962.

[594] P

. Kugel. Induction, pure and simple. Inform. Contr ol, 35:276{336, 1977.

[595] A. Kuh, T. P etsc he, and R. L. Riv est. Learning time-v arying concepts. In A dvanc es in

Neur al Information Pr o c essing Systems 3, pages 183{189. Morgan Kaufmann, 1991.

[596] T. Kuh, T. P etsc he, and R. Riv est. Learning time v arying concepts. In NIPS 3. Morgan

Kaufmann, 1990.

[597] T. Kuh, T. P etsc he, and R. Riv est. Mistak e b ounds of incremen tal learners when concepts

drift with applications to feedforw ard net w orks. In NIPS 4. Morgan Kaufmann, 1991.

[598] T. P

. A. Kuh and R. L. Riv est. Incremen tally learning time-v arying half-planes. In A dvanc es

in Neur al Information Pr o c essing Systems 4, pages 920{927. Morgan Kaufmann, 1992.

[599] S. Kulk arni. On metric en trip y , Vapnik-Cherv onenkis dimension, and learnabilit y for a class

of distributions. T ec hnical Rep ort LIDS-P-1910, Cen ter for In telligen t Con trol Systems,

MIT, 1989.

[600] S. Kulk arni and O. Zeitouni. On probably correct classi�cation of concepts. In Pr o c. 6th

A nnu. Workshop on Comput. L e arning The ory, pages 111{116. A

CM Press, New Y ork, NY,

1993.

[601] S. R. Kulk arni. Pr oblems of c omputational and information c omplexity in machine vision

and le arning. PhD thesis, MIT EECS, 1991. (Also CICS rep ort CICS-TH-298.).

[602] S. R. Kulk arni, S. K. Mitter, and J. N. Tsitsiklis. Activ e learning using arbitrary binary

v alued queries. Machine L e arning, 11(1), 1993.

[603] S. R. Kulk arni, S. K. Mitter, J. N. Tsitsiklis, and O. Zeitouni. P A C learning with generalized

samples and an application to sto c hastic geometry

. In Pr o c. 5th A nnu. Workshop on Comput.

L e arning The ory, pages 172{179. A

CM Press, New Y ork, NY, 1992.

[604] M. Kummer. The strength of noninclusions for teams of �nite learners. In Pr o c. 7th A nnu.

A CM Workshop on Comput. L e arning The ory, pages 268{277. A

CM Press, New Y ork, NY,

1994.

[605] M. Kummer and F. Stephan. On the structure of degrees of inferabilit y . In Pr o c e e dings

of the Sixth A nnual A

CM Confer enc e on Computational L e arning The ory, pages 117{126.

A CM Press, New Y ork, NY, 1993.

[606] M. Kummer and F. Stephan. Inclusion problems in parallel learning and games. In Pr o c.

7th A nnu. A

CM Workshop on Comput. L e arning The ory, pages 287{298. A

CM Press, New

Y ork, NY, 1994.

[607] S. A. Kurtz and J. S. Ro y er. Prudence in language learning. In Pr o c. 1st A nnu. Workshop

on Comput. L e arning The ory, pages 143{156. Morgan Kaufmann, Inc., 1988.

[608] S. A. Kurtz and C. H. Smith. On the role of searc h for learning. In Pr o c. 2nd A nnu.

Workshop on Comput. L e arning The ory, pages 303{311, San Mateo, CA, 1989. Morgan

Kaufmann.

[609] E. Kushilevitz and Y. Mansour. Learning decision trees using the Fourier sp ectrum. In

Pr o c. of the 23r d Symp osium on The ory of Computing, pages 455{464. A

CM Press, New

Y ork, NY, 1991.

[610] E. Kushilevitz and D. Roth. On learning visual concepts and DNF form ulae. In Pr o c. 6th

A nnu. Workshop on Comput. L e arning The ory, pages 317{326. A

CM Press, New Y ork, NY,

1993.

[611] K. H. Kw on, K. Kang, and J. H. Oh. Generalization in partially connected la y ered neural

net w orks. In Pr o c. 7th A nnu. A

CM Workshop on Comput. L e arning The ory, pages 356{361.

A CM Press, New Y ork, NY, 1994.

[612] J. Laird, P

. Rosen blo om, and A. New ell. T o w ards c h unking as a general learning mec hanism.

In Pr o c e e dings AAAI-84, pages 188{192, Aug. 1984.

[613] J. Laird, P

. Rosen blo om, and A. New ell. Ch unking in Soar: the anatom y of a general

learning mec hanism. Machine L e arning, 1(1):11{46, 1986.

[614] J. E. Laird, A. New ell, and P

. S. Rosen blo om. SO

AR: An arc hitecture for general in telligence.

A rti�cial Intel ligenc e, 33(1):1{64, Sept. 1987.

[615] P

. Laird. Inductiv e inference b y re�nemen t. In Pr o c. of AAAI-86, pages 472{476. AAAI,

1986.

[616] P

. Laird. Learning b y making mo dels. T ec hnical Rep ort RIA-88-4-12-0, NASA-Ames

Reasarc h Cen ter, 1988.

[617] P

. Laird. A surv ey of computational learning theory

. In F ormal T e chniques in A rti�cial

Intel ligenc e: A Sour c eb o ok, pages 173{215. Elsevier Science, 1990.

[618] P

. Laird and E. Gam ble. Learning a probabilit y distribution e�cien tly and reliably . T ec hnical

rep ort, NASA Ames Researc h Cen ter, Oct. 1988.

[619] P

. Laird, S. R, and P

. Dunning. A mo del of sequence extrap olation. In Pr o c. 6th A nnu.

Workshop on Comput. L e arning The ory, pages 84{93. A

CM Press, New Y ork, NY, 1993.

[620] P

. D. Laird. E�cien t unsup ervised learning. In Pr o c. 1st A nnu. Workshop on Comput.

L e arning The ory, pages 297{311, San Mateo, CA, 1988. Morgan Kaufmann.

[621] K. J. Lang. Random DF

A’s can b e appro ximately learned from sparse uniform examples.

In Pr o c. 5th A nnu. Workshop on Comput. L e arning The ory, pages 45{52. A

CM Press, New

Y ork, NY, 1992.

[622] S. Lange. A note on p olynomial-time inference of k-v ariable pattern language. In Non-

monotonic and Inductive L o gic, 1st International Workshop, Karlsruhe, Germany, pages

178{183. Springer V erlag, 1990. Lecture Notes in Computer Science 543.

[623] S. Lange. P olynomial time inference of arbitrary pattern languages. New Gener ation Com-

puting, 8:361{370, 1991.

[624] S. Lange. The represen tation of recursiv e languages and its impact on the e�ciency of

learning. In Pr o c. 7th A nnu. A

CM Workshop on Comput. L e arning The ory, pages 256{267.

A CM Press, New Y ork, NY, 1994.

[625] S. Lange and T. Zeugmann. Learning recursiv e languages with b ounded mind c hanges.

T ec hnical Rep ort 16/92, GOSLER-Rep ort, FB Mathematik und Informatik, TH Lepzig,

1992.

[626] S. Lange and T. Zeugmann. On the p o w er of monotonic language learning. T ec hnical Rep ort

5/92, GOSLER-Rep ort, FB Mathematik und Informatik, TH Lepzig, 1992.

[627] S. Lange and T. Zeugmann. T yp es of monotonic learning and their c haracterization. In

Pr o c. 5th A nnu. Workshop on Comput. L e arning The ory, pages 377{390. A

CM Press, New

Y ork, NY, 1992.

[628] S. Lange and T. Zeugmann. A unifying approac h to monotonic language learning on in-

forman t. In Pr o c. 3r d Internat. Workshop on A nalo gic al and Inductive Infer enc e, pages

244{259. Springer{V erlag, 1992. Lecture Notes in Arti�cial In telligence 642.

[629] S. Lange and T. Zeugmann. Language learning in dep endence on the space of h yp otheses.

In Pr o c e e dings of the Sixth A nnual A

CM Confer enc e on Computational L e arning The ory,

pages 127{136. A

CM Press, New Y ork, NY, 1993.

[630] S. Lange and T. Zeugmann. Language learning with a b ounded n um b er of mind c hanges. In

Pr o c. 10th A nnual Symp osium on The or etic al Asp e cts of Computer Scienc e, pages 682{691.

Springer{V erlag, 1993. Lecture Notes in Computer Science 665.

[631] S. Lange and T. Zeugmann. The learnabilit y of recursiv e languages in dep endence on the h y-

p othesis space. T ec hnical Rep ort 20/93, GOSLER-Rep ort, FB Mathematik und Informatik,

TH Lepzig, 1993.

[632] S. Lange and T. Zeugmann. Learning recursiv e languages with a b ounded n um b er of mind

c hanges. Internat. Journal of F oundations of Computer Scienc e, 4:157{178, 1993.

[633] S. Lange and T. Zeugmann. Monotonic v ersus non{monotonic language learning. In Pr o c.

2nd Internat. Workshop on Nonmonotonic and Inductive L o gic, pages 254{269. Springer{

V erlag, 1993. Lecture Notes in Arti�cial In telligence 659.

[634] S. Lange and T. Zeugmann. On the impact of order indep endence to the learnabilit y of recur-

siv e languages. T ec hnical Rep ort ISIS-RR-93-17E, Researc h Rep ort, FUJITSU Lab oratories

Ltd., Numazu, 1993.

[635] S. Lange and T. Zeugmann. Charcterization of language learning from informan t under

v arious monotonicit y constrain ts. Journal of Exp erimental and A rti�cial Intel ligenc e, 6:73{

94, 1994.

[636] P

. Langley

. A general theory of discrimination learning. T ec hnical Rep ort 86-18, Univ ersit y

of California, Irvine, 1986.

[637] P

. Langley and B. Nordhausen. A framew ork for empirical disco v ery . T ec hnical Rep ort

86-19, Univ ersit y of California, Irvine, 1986.

[638] R. H. Lathrop. E�cient Metho ds for Massively Par al lel Symb olic Induction: A lgorithms

and Implementation. PhD thesis, MIT Departmen t of Electrical Engineering and Computer

Science, June 1990.

[639] K. Lee and S. Maha jan. A pattern classi�cation approac h to ev aluation function learning.

A rti�cial Intel ligenc e, 36(1):1{26, Aug. 1988.

[640] W. S. Lee, P

. L. Bartlett, and R. C. Williamson. Lo w er b ounds on the V

C-dimension of

smo othly parametrized function classes. In Pr o c. 7th A nnu. A

CM Workshop on Comput.

L e arning The ory, pages 362{367. A

CM Press, New Y ork, NY, 1994.

[641] Y. C. Lee, S. Qian, R. D. Jones, C. W. Barnes, G. W. Flak e, M. K. O’Rourk e, K. Lee,

H. H. Chen, G. Z. Sun, Y. Q. Zhang, D. Chen, and C. L. Giles. Adaptiv e sto c hastic cellular

automata: Theory

. Phyisc a D, 666, 1990.

[642] H. C. Leung. The Use of A rti�cial Neur al Networks for Phonetic R e c o gnition. PhD thesis,

MIT Dept. of Electrical Engineering and Computer Science, Ma y 1989.

[643] E. Levin, N. Tish b y , and S. Solla. A statistical approac h to learning and generalization

in neural net w orks. In Pr o c. 3r d A nnu. Workshop on Comput. L e arning The ory. Morgan

Kaufmann, 1989.

[644] E. Levin, N. Tish b y , and S. A. Solla. A statistical approac h to learning and generalization

in la y ered neural net w orks. Pr o c e e dings of the IEEE { Sp e cial issue on Neur al Networks,

1990.

[645] B. Levine. Deriv ativ es of tree sets with applications to grammatical inference. IEEE T r ans.

Pattern A nal. Mach. Intel l., P

AMI-3:285{293, 1981.

[646] B. Levine. The use of tree deriv ativ es and a sample supp ort parameter for inferring tree

systems. IEEE T r ans. Pattern A nal. Mach. Intel l., P

AMI-4:25{34, 1982.

[647] S. E. Levinson, L. R. Rabiner, and M. M. Sondhi. An in tro duction to the application of the

theory of probabilistic functions of a mark o v pro cess to automatic sp eec h recognition. Bel l

System T e chnic al Journal, 62(4):1035{1074, Apr. 1983.

[648] M. Li. T o w ards a DNA sequencing theory (learning a string). In Pr o c. of the 31st Symp o-

sium on the F oundations of Comp. Sci., pages 125{134. IEEE Computer So ciet y Press, Los

Alamitos, CA, 1990.

[649] M. Li and U. V azirani. On the learnabilit y of �nite automata. In Pr o c. 1st A nnu. Workshop

on Comput. L e arning The ory, pages 359{370, San Mateo, CA, 1988. Morgan Kaufmann.

[650] M. Li and P

. Vitan yi. Inductiv e reasoning and k olmogoro v complexit y . J. Comput. Syst.

Sci., 44:343{384, 1992.

[651] M. Li and P

. Vit� an yi. A n Intr o duction to Kolmo gor ov Complexity and Its Applic ations. T ext

and Monographs in Computer Science. Springer-V erlag, 1993.

[652] M. Li and P

. M. B. Vitan yi. A theory of learning simple concepts under simple distributions

and a v erage case complexit y for the univ ersal distribution. In Pr o c. 30th A nnu. IEEE

Symp os. F ound. Comput. Sci., pages 34{39. IEEE Computer So ciet y Press, Los Alamitos,

CA, 1989.

[653] M. Li and P

. M. B. Vitan yi. Learning simple concepts under simple distributions. SIAM J.

Comput., 20:911{935, 1991.

[654] J. Lin and J. S. Vitter. Complexit y issues in learning b y neural nets. In Pr o c. 2nd A nnu.

Workshop on Comput. L e arning The ory, pages 118{133, San Mateo, CA, 1989. Morgan

Kaufmann.

[655] J. Lin and J. S. Vitter. A theory for memory-based learning. In Pr o c. 5th A nnu. Workshop

on Comput. L e arning The ory, pages 103{115. A

CM Press, New Y ork, NY, 1992.

[656] L. Lin. Self-impro ving reactiv e agen ts: case studies of reinforcemen t learning framew orks.

T ec hnical Rep ort CMU-CS-90-109, Carnegie Mellon Computer Science Departmen t, Aug.

1990.

[657] N. Lincoln and J. Skrzyp ek. Synergy of clustering m ultiple bac kpropagation net w orks. In

NIPS 2. Morgan Kaufmann, 1989.

[658] R. Lindner. A lgorithmische Erkennung. PhD thesis, F riedric h-Sc hiller-Univ ersitat, 1972.

[659] N. Linial, Y. Mansour, and N. Nisan. Constan t depth circuits, F ourier transform, and

learnabilit y . In Pr o c. of the 31st Symp osium on the F oundations of Comp. Sci., pages 574{

579. IEEE Computer So ciet y Press, 1989.

[660] N. Linial, Y. Mansour, and R. L. Riv est. Results on learnabilit y and the Vapnik-

Cherv onenkis dimension. Inform. Comput., 90(1):33{49, Jan. 1991.

[661] R. P

. Lippmann. An in tro duction to computing with neural nets. IEEE ASSP Magazine,

pages 4{22, Apr. 1987.

[662] N. Littlestone. Learning in a la y ered net w ork with man y �xed-function hidden no des. In Pr o-

c e e dings of the 1st A nnual IEEE International Confer enc e on Neur al Networks, v olume I I,

pages 471{478, W ashington, D.C., June 1987. IEEE Computer So ciet y Press.

[663] N. Littlestone. Learning quic kly when irrelev an t attributes ab ound: A new linear-threshold

algorithm. Machine L e arning, 2:285{318, 1988.

[664] N. Littlestone. Learning when irrelev an t attributes ab ound: A new linear-threshold algo-

rithm. Machine L e arning, 2:285{318, 1988.

[665] N. Littlestone. F rom on-line to batc h learning. In Pr o c. 2nd A nnu. Workshop on Comput.

L e arning The ory, pages 269{284, San Mateo, CA, 1989. Morgan Kaufmann.

[666] N. Littlestone. Mistake Bounds and L o garithmic Line ar-thr eshold L e arning A lgorithms. PhD

thesis, T ec hnical Rep ort UCSC-CRL-89-11, Univ ersit y of California San ta Cruz, 1989.

[667] N. Littlestone. Redundan t noisy attributes, attribute errors, and linear threshold learning

using Winno w. In Pr o c. 4th A nnu. Workshop on Comput. L e arning The ory, pages 147{156,

San Mateo, CA, 1991. Morgan Kaufmann.

[668] N. Littlestone and P

. Long. On-line learning with linear loss constrain ts. In Pr o c e e dings

of the Sixth A nnual A

CM Confer enc e on Computational L e arning The ory, pages 412{421.

A CM Press, New Y ork, NY, 1993.

[669] N. Littlestone, P

. M. Long, and M. K. W arm uth. On-line learning of linear functions. In

Pr o c. of the 23r d Symp osium on The ory of Computing, pages 465{475. A

CM Press, New

Y ork, NY, 1991.

[670] N. Littlestone and M. K. W arm uth. The w eigh ted ma jorit y algorithm. In Pr o c. 30th A nnu.

IEEE Symp os. F ound. Comput. Sci., pages 256{261. IEEE Computer So ciet y Press, Los

Alamitos, CA, 1989.

[671] P

. M. Long. T owar ds a mor e c ompr ehensive the ory of le arning in c omputers. PhD thesis,

UC San ta Cruz, 1992.

[672] P

. M. Long and M. K. W arm uth. Comp osite geometric concepts and p olynomial predictabil-

it y . Inform. Comput., 1993. T o app ear.

[673] W. Maass. On-line learning with an oblivious en vironmen t and the p o w er of randomization.

In Pr o c. 4th A nnu. Workshop on Comput. L e arning The ory, pages 167{175, San Mateo, CA,

1991. Morgan Kaufmann.

[674] W. Maass. Bounds for the computational p o w er and learning complexit y of analog neural

nets. In Pr o c. 25th A nnu. A

CM Symp os. The ory Comput., pages 335{344. A

CM Press, New

Y ork, NY, 1993.

[675] W. Maass. E�cien t agnostic P A C-learning with simple h yp otheses. In Pr o c. 7th A nnu.

A CM Workshop on Comput. L e arning The ory, pages 67{75. A

CM Press, New Y ork, NY,

1994.

[676] W. Maass. On the complexit y of learning on neural nets. In Computational L e arning

The ory: Eur o c olt ’93, v olume New Series Num b er 53 of The Institute of Mathematics and

its Applic ations Confer enc e Series, pages 1{17, Oxford, 1994. Oxford Univ ersit y Press.

[677] W. Maass, G. Sc hnitger, and E. D. Son tag. On the computational p o w er of sigmoid v ersus

Bo olean threshold circuits. In Pr o c. of the 32nd Symp osium on the F oundations of Comp.

Sci., pages 767{776. IEEE Computer So ciet y Press, Los Alamitos, CA, 1991.

[678] W. Maass and G. T ur� an. On the complexit y of learning from coun terexamples. In Pr o c.

30th A nnu. IEEE Symp os. F ound. Comput. Sci., pages 262{267. IEEE Computer So ciet y

Press, Los Alamitos, CA, 1989.

[679] W. Maass and G. T ur� an. On the complexit y of learning from coun terexamples and mem-

b ership queries. In Pr o c. of the 31st Symp osium on the F oundations of Comp. Sci., pages

203{210. IEEE Computer So ciet y Press, Los Alamitos, CA, 1990.

[680] W. Maass and G. T ur� an. Ho w fast can a threshold gate learn? In Computational L e arn-

ing The ory and Natur al L e arning Systems: Constr aints and Pr osp e cts. MIT Press, 1992.

Previous v ersions app eared in F

OCS89 and F

OCS90.

[681] W. Maass and G. T ur� an. Lo w er b ound metho ds and separation results for on-line learning

mo dels. Machine L e arning, 9:107{145, 1992.

[682] A. Macin t yre and E. D. Son tag. Finiteness results for sigmoid. In Pr o c. 25th A nnu. A CM

Symp os. The ory Comput., pages 325{334. A

CM Press, New Y ork, NY, 1993.

[683] D. MacKa y . Bayesian Metho ds for A daptive Mo dels. PhD thesis, California Institute of

T ec hnology

, 1992.

[684] P

. Maes. Ho w to do the righ t thing. Conne ction Scienc e Journal, Sp e cial Issue on Hybrid

Systems, 1, 1990.

[685] P

. Maes and R. A. Bro oks. Learning to co ordinate b eha viors. In Pr o c e e dings of AAAI-90,

v olume 2, pages 796{802, Boston, MA, July 1990. AAAI Press/The MIT Press.

[686] S. Mahadev an and J. Connell. Automatic programming of b eha vior-based rob ots using

reinforcemen t learning. T ec hnical rep ort, IBM Researc h at Y orkto wn Heigh ts, Dec. 1990.

[687] J. Makhoul, S. Roucos, and H. Gish. V ector quan tization in sp eec h co ding. Pr o c e e dings of

the IEEE, 73(11):1551{1588, No v. 1985.

[688] O. Maler and A. Pneuli. On the learnabilit y of in�nitary regular sets. In Pr o c. 4th A nnu.

Workshop on Comput. L e arning The ory, pages 128{136, San Mateo, CA, 1991. Morgan

Kaufmann.

[689] Y. Mansour. Learning via fourier transform. (see KushilevitzMa91), Apr. 1990.

[690] A. Marron. Learning pattern languages from a single initial example and from queries. In

Pr o c. 1st A nnu. Workshop on Comput. L e arning The ory, pages 345{358, San Mateo, CA,

1988. Morgan Kaufmann.

[691] A. Marron and K. Ko. Iden ti�cation of pattern languages from examples and queries. Inform.

Comput., 74(2):91{112, Aug. 1987.

[692] O. Maruy ama and S. Miy ano. Inferring a tree from w alks. T ec hnical Rep ort RIFIS-TR-CS-

51, Kyush u Univ ersit y , Dec. 1991.

[693] F. J. Mary anski and T. L. Bo oth. Inference of �nite-state probabilistic grammars. IEEE

T r ans. on Computers, C-26:521{536, 1977.

[694] R. J. Matthews and W. Demop oulos. L e arnability and Linguistic The ory. Klu w er, 1989.

[695] J. L. McClelland and D. E. Rumelhart, editors. Explor ations in Par al lel Distribute d Pr o-

c essing: A Handb o ok of Mo dels, Pr o gr ams, and Exer cises. MIT Press, 1988.

[696] J. L. McClelland, D. E. Rumelhart, and t. P

. R. Group. Par al lel Distribute d Pr o c essing |

Explor ations in the Micr ostructur e of Co gnition, v olume 2. MIT Press, 1986.

[697] R. Meir and J. F. F on tanari. On learning noisy theshold functions with �nite precision

w eigh ts. In Pr o c. 5th A nnu. Workshop on Comput. L e arning The ory, pages 280{286. A CM

Press, New Y ork, NY, 1992.

[698] N. Merha v and M. F eder. Univ ersal sequen tial learning and decisions from individual data

sequences. In Pr o c. 5th A nnu. Workshop on Comput. L e arning The ory, pages 413{427. A CM

Press, New Y ork, NY, 1992.

[699] A. Mey er. Program size in restricted programming languages. Inform. Contr ol, 21:382{394,

1972.

[700] R. Mic halski. P attern recognition as rule guided inductiv e inference. IEEE T r ans. Pattern

A nal. Mach. Intel l., P

AMI-2:349{361, 1980.

[701] R. M. Mic halski. Understanding the Natur e of L e arning: Issues and R ese ar ch Dir e ctions,

pages 3{26. Morgan Kaufmann, Los Altos, CA, 1986.

[702] R. S. Mic halski. A theory and metho dology of inductiv e inference. In Machine L e arning

V ol2, pages 215{244. Morgan Kaufman, 1986.

[703] R. S. Mic halski, J. G. Carb onell, and T. M. Mitc hell, editors. Machine L e arning: A n

A rti�cial Intel ligenc e Appr o ach 1, v olume I. Morgan Kaufmann, Los Altos, California,

1983.

[704] R. S. Mic halski, J. G. Carb onell, and T. M. Mitc hell, editors. Machine L e arning: A n

A rti�cial Intel ligenc e Appr o ach 2, v olume I I. Morgan Kaufmann, Los Altos, California,

1986.

[705] C. J. Mic halski, R and T. Mitc hell. Machine L e arning. Tioga Publishing Co., P alo Alto,

Calif., 1983.

[706] D. Mic hie. Inductiv e rule generation in the con text of the �fth generation. In Pr o c e e dings

of the First International Workshop on Machine L e arning, pages 66{70, Mon ticello, Illinois,

June 1983.

[707] L. Miclet. Regular inference with a tail-clustering metho d. IEEE T r ans. on Systems, Man,

and Cyb ernetics, SMC-10:737{743, 1980.

[708] W. T. Miller, F. H. Glanz, and L. G. Kraft. Application of a general learning algorithm to

the con trol of rob otic manipulators. International Journal of R ob otics R ese ar ch, 6(2):84{98,

1987.

[709] A. Milosa vljevi’c, D. Haussler, and J. Jurk a. Informed parsimonious inference of protot ypical

genetic sequences. In Pr o c. 2nd A nnu. Workshop on Comput. L e arning The ory, pages 102{

117, San Mateo, CA, 1989. Morgan Kaufmann.

[710] E. Minicozzi. Some natural prop erties of strong iden ti�cation in inductiv e inference. The or et.

Comput. Sci., 2:345{360, 1976.

[711] M. Minsky and S. P ap ert. Per c eptr ons. MIT Press, Cam bridge, MA, 1969.

[712] T. M. Mitc hell. V ersion spaces: A candidate elimination approac h to rule learning. In

Pr o c e e dings IJCAI-77, pages 305{310, Cam bridge, Mass., Aug. 1977. In ternational Join t

Committee for Arti�cial In telligence.

[713] T. M. Mitc hell. The need for biases in learning generalizations. T ec hnical Rep ort CBM-TR-

117, Rutgers Univ ersit y , New Brunswic k, NJ, 1980.

[714] T. M. Mitc hell. Generalization as searc h. A rt. Int., 18:203{226, 1982.

[715] S. Miy ano, A. Shinohara, and T. Shinohara. Whic h classes of elemen tary formal systems are

p olynomial-time learnable? In Pr o c e e d ings of the Se c ond Workshop on A lgorithmic L e arning

The ory, pages 139{150. Japanese So ciet y for Arti�cial In telligence, 1991.

[716] J. Mo o dy . F ast learning in m ulti-resolution hierarc hies. In A dvanc es in Neur al Information

Pr o c essing Systems I, pages 29{39, San Mateo, CA, 1989. Morgan Kaufmann.

[717] J. Mo o dy and C. Dark en. F ast learning in net w orks of lo cally-tuned pro cessing units. Neur al

Computation, 1(2):281{294, 1989.

[718] T. Motoki. Inductiv e inference from all p ositiv e and some negativ e data. Unpublished, 1992.

[719] T. Motoki, T. Shinohara, and K. W righ t. The correct de�nition of �nite elasticit y: cor-

rigendum to Iden ti�cation of unions. In Pr o c. 4th A nnu. Workshop on Comput. L e arning

The ory, page 375, San Mateo, CA, 1991. Morgan Kaufmann.

[720] M. C. Mozer and J. Bac hrac h. Disco v ering the structure of a reactiv e en vironmen t b y

exploration. T ec hnical rep ort, Univ ersit y of Colorado Departmen t of Computer Science,

No v. 1989. Rep ort CU-CS-451-89.

[721] S. Muggleton. Inductiv e logic programming. New Gener ation Computing, 8:295{318, 1991.

[722] S. Muggleton. Ba y esian inductiv e logic programming. In Pr o c. 7th A nnu. A

CM Workshop

on Comput. L e arning The ory, pages 3{11. A

CM Press, New Y ork, NY, 1994.

[723] S. Muggleton. Recen t adv ances in inductiv e logic programming. In Pr o c. 7th A nnu. A CM

Workshop on Comput. L e arning The ory, pages 3{11. A

CM Press, New Y ork, NY, 1994.

[724] Y. Muk ouc hi. Characterization of pattern languages. In Pr o c e e dings 2nd Workshop on

A lgorithmic L e arning The ory, pages 93{104, 1991.

[725] Y. Muk ouc hi. Characterization of �nite iden ti�cation. In Pr o c e e dings of the Thir d Interna-

tional Workshop on A nalo gic al and Inductive Infer enc e, Dagstuhl Castle, Germany, pages

260{267, Oct. 1992.

[726] Y. Muk ouc hi and S. Arik a w a. Inductiv e inference mac hines that can refute h yp othesis spaces.

T ec hnical Rep ort RIFIS-TR

CS-67, RIFIS, Kyush u Univ ersit y , 1993.

[727] K. S. Narendra and M. A. L. Thathac har. Learning automata { A surv ey . IEEE T r ansactions

on Systems, Man, and Cyb ernetics, SMC-4(4):323{334, 1974.

[728] K. S. Narendra and M. A. L. Thathac har. L e arning A utomata { A n Intr o duction. Pren tice

Hall, 1989.

[729] B. K. Natara jan. Learning functions from examples. T ec hnical Rep ort CMU-RI-TR-87-19,

Rob otics Institute, Carnegie-Mellon Univ ersit y , 1987.

[730] B. K. Natara jan. On learning Bo olean functions. In Pr o c. 19th A nnu. A

CM Symp os. The ory

Comput., pages 296{304. A

CM Press, New Y ork, NY, 1987.

[731] B. K. Natara jan. On learning from exercises. In Pr o c. 2nd A nnu. Workshop on Comput.

L e arning The ory, pages 72{87, San Mateo, CA, 1989. Morgan Kaufmann.

[732] B. K. Natara jan. On learning sets and functions. Machine L e arning, 4(1), 1989.

[733] B. K. Natara jan. Probably-appro ximate learning o v er classes of distributions. T ec hnical

Rep ort HPL-SAL-89-29, Hewlett P ac k ard Labs, P alo Alto, CA, 1989.

[734] B. K. Natara jan. Some results on learning. T ec hnical Rep ort CMU-RI-TR-89-6, Carnegie

Mellon, 1989.

[735] B. K. Natara jan. Machine L e arning: A The or etic al Appr o ach. Morgan Kaufmann, San

Mateo, CA, 1991.

[736] B. K. Natara jan. Probably appro ximate learning of sets and functions. SIAM J. Comput.,

20(2):328{351, Apr. 1991.

[737] B. K. Natara jan. Occam’s razor for functions. In Pr o c. 6th A nnu. Workshop on Comput.

L e arning The ory, pages 370{376. A

CM Press, New Y ork, NY, 1993.

[738] B. K. Natara jan and P . T adepalli. Tw o new framew orks for learning. In Pr o c e e dings of the

5th International Confer enc e on Machine L e arning, pages 402{415, San Mateo, CA, June

1988. published b y Morgan Kaufmann.

[739] R. M. Neal. Learning sto c hastic feedforw ard net w orks. T ec hnical rep ort, Departmen t of

Computer Science, Univ ersit y of T oron to, No v. 1990.

[740] R. M. Neal. Ba y esian training of bac kpropagation net w orks b y the h ybrid mon te carlo

metho d. T ec hnical Rep ort CR

G-TR-92-1, Departmen t of Computer Science, U. of T oron to,

Apr. 1992.

[741] T. Niblett. Constructing decision trees in noisy domains. In Pr o gr ess in Machine L e arning{

Pr o c e e dings of EWSL 87: 2nd Eur op e an Working Session on L e arning, pages 67{78, Bled,

Y ugosla via, Ma y 1987.

[742] N. J. Nilsson. L e arning Machines. McGra w-Hill, New Y ork, 1965.

[743] N. J. Nilsson. The Mathematic al F oundations of L e arning Machines. Morgan Kaufmann,

1990. (Republication of 1965 edition, with a new in tro duction b y T.J. Sejno wski and H.

White.).

[744] R. Nix. Editing By Example (Ph.D Thesis). PhD thesis, Y ale Univ ersit y , 1983. Computer

Science TR-280.

[745] R. Nix. Editing b y example. In Pr o c. 11th A

CM Symp osium on Principles of Pr o gr amming

L anguages, pages 186{195. A

CM Press, 1984.

[746] A. Nob el. Ev aluating the p erformance of a simple inductiv e pro cedure in the presence of

o v er�tting error. In Pr o c. 4th A nnu. Workshop on Comput. L e arning The ory, pages 267{274,

San Mateo, CA, 1991. Morgan Kaufmann.

[747] E. Oja. Neural net w orks, principle comp onen ts, and subspaces. Internat. J. Neur al Syst.,

1(1):61{68, 1989.

[748] S. Omoh undro. E�cien t algorithms with neural net w orks b eha vior. Complex Systems,

1:273{347, 1987.

[749] M. Opp er and D. Haussler. Calculation of the learning curv e of Ba y es optimal classi�cation

algorithm for learning a p erceptron with noise. In Pr o c. 4th A nnu. Workshop on Comput.

L e arning The ory, pages 75{87, San Mateo, CA, 1991. Morgan Kaufmann.

[750] P

. Orp onen and R. Greiner. On the sample complexit y of �nding go o d searc h strategies. In

Pr o c. 3r d A nnu. Workshop on Comput. L e arning The ory, pages 352{358, San Mateo, CA,

1990. Morgan Kaufmann.

[751] D. Osherson. Computer output. Co gnition, 20:261{264, 1985.

[752] D. Osherson, M. Stob, and S. W einstein. Ideal learning mac hines. Co gnitive Scienc e, 6:277{

290, 1982.

[753] D. Osherson, M. Stob, and S. W einstein. Learning strategies. Inform. Contr ol, 53:32{51,

1982.

[754] D. Osherson, M. Stob, and S. W einstein. En vironmen ts for learning. Inform. Contr ol, 1983.

[755] D. Osherson, M. Stob, and S. W einstein. Note on a cen tral lemma of learning theory

. J. of

Math. Psych., 27:86{92, 1983.

[756] D. Osherson, M. Stob, and S. W einstein. Aggregating inductiv e exp ertise. Inform. Contr ol,

70:69{95, 1986.

[757] D. Osherson, M. Stob, and S. W einstein. An analysis of a learning paradigm. In L anguage

L e arning and Conc ept A c quisition. Ablex Publ. Co., 1986.

[758] D. Osherson, M. Stob, and S. W einstein. Systems That L e arn. MIT Press, Cam bridge, MA,

1986.

[759] D. Osherson, M. Stob, and S. W einstein. Syn thesising inductiv e exp ertise. Inform. Comput.,

77:138{161, 1988.

[760] D. Osherson and S. W einstein. A note on formal learning theory

. Co gnition, 11:77{88, 1982.

[761] D. Osherson and S. W einstein. F ormal learning theory

. In Handb o ok of Co gnitive Neur ol-

o gy,New Y ork, Plenum. 1983.

[762] D. Osherson and S. W einstein. Mo dels of language acquisition. In The Biolo gy of L e arning.

1984.

[763] D. Osherson and S. W einstein. On the study of �rst language acquisition. Man uscript, 1992.

[764] D. N. Osherson, M. Stob, and S. W einstein. Learning theory and natural language. Co gni-

tion, 17:1{28, 1984.

[765] D. N. Osherson, M. Stob, and S. W einstein. Systems that L e arn: A n Intr o duction to L e arning

The ory for Co gnitive and Computer Scientists. MIT Press, 1986.

[766] D. N. Osherson, M. Stob, and S. W einstein. Mathematical/mec hanical? learners pa y a price

for Ba y esianism. J. Symb olic L o gic, 53(4):1245{1251, 1988.

[767] D. N. Osherson, M. Stob, and S. W einstein. On appro ximate truth. In Pr o c. 2nd A nnu.

Workshop on Comput. L e arning The ory, pages 88{101, San Mateo, CA, 1989. Morgan Kauf-

mann.

[768] D. N. Osherson, M. Stob, and S. W einstein. A mec hanical metho d of successful ascien ti�c

inquiry

. In Pr o c. 3r d A nnu. Workshop on Comput. L e arning The ory, pages 187{201, San

Mateo, CA, 1990. Morgan Kaufmann.

[769] D. N. Osherson and S. W einstein. Criteria of language learning. Inform. Contr ol, 52:123{138,

1982.

[770] D. N. Osherson and S. W einstein. Iden ti�cation in the limit of �rst order structures. Journal

of Philosophic al L o gic, 15:55{81, 1986.

[771] G. P agallo and D. Haussler. A greedy metho d for learning �-DNF functions under the uniforn

distribution. T ec hnical rep ort, Univ ersit y of California at San ta Cruz, UCSC-CRL-89-12,

1989.

[772] G. P agallo and D. Haussler. Bo olean feature disco v ery in empirical learning. Machine

L e arning, 5(1):71{100, 1990.

[773] T. W. P ao. A solution of the syn tactical induction-inference problem for regular languages.

Comput. L ang., 3:53{64, 1978.

[774] T. W. P ao and J. W. I. Carr. A solution of the syn tactical induction-inference problem for

regular languages. Comput. L ang., 3:53{64, 1978.

[775] G. P ask and H. V. F o erster. A predictiv e mo del for self organizing systems, parts I and I I.

Cyb ernetic a, I I I and IV:258{300 and 20{55, 1960 and 1961.

[776] R. P aturi, S. Ra jasek aran, and J. Reif. The ligh t bulb problem. In Pr o c. 2nd A nnu. Workshop

on Comput. L e arning The ory, pages 261{268, San Mateo, CA, 1989. Morgan Kaufmann.

[777] R. P aturi and M. E. Saks. On threshold circuits for parit y . In Pr o c. of the 31st Symp osium on

the F oundations of Comp. Sci., pages 397{404. IEEE Computer So ciet y Press, Los Alamitos,

CA, 1990.

[778] J. P earl. On the connection b et w een the complexit y and credibilit y of inferred mo dels.

Journal of Gener al Systems, 4:255{264, 1978.

[779] J. P earl. Capacit y and error estimates for b o olean classi�ers with limited complexit y . IEEE

T r ans. Pattern A nal. Mach. Intel l., P

AMI-1(4):350{355, Oct. 1979.

[780] J. P earl. Je�rey’s rule and the problem of autonomous inference agen ts. Class notes for

274A, F all 1984, 1984.

[781] J. P earl. Ba y es decision metho ds. T ec hnical Rep ort CSD-850023, UCLA Computer Science

Departmen t, June 1985.

[782] J. P earl. Ba y esian net w orks: A mo del of self-activ ated memory for eviden tial reasoning.

T ec hnical Rep ort CSD-850021, R-43, UCLA Computer Science Departmen t, June 1985.

[783] J. P earl. Ho w to do with probabilities what p eople sa y y ou can’t. T ec hnical Rep ort CSD-

850031, R-49, UCLA Computer Science Departmen t, Sept. 1985.

[784] J. P earl. On eviden tial reasoning in A hierarc h y of h yp othesis. T ec hnical Rep ort CSD-

850032, UCLA Computer Science Departmen t, Sept. 1985.

[785] J. P earl and R. Dec h ter. Learning structure from data: a surv ey . In Pr o c. 2nd A nnu.

Workshop on Comput. L e arning The ory, pages 230{244, San Mateo, CA, 1989. Morgan

Kaufmann.

[786] J. P earl and A. P az. GRAPHOIDS: A graph-based logic for reasoning ab out relev ance

relations, or when w ould x tell y ou more ab out y if y ou already kno w z. T ec hnical rep ort,

UCLA Computer Science Departmen t, Dec. 1985.

[787] J. P earl and A. P az. On the logic of represen ting dep endencies b y graphs. In Pr o c e e dings

1986 Canadian AI Confer enc e, Ma y 1986.

[788] J. P earl and T. S. V erma. A formal theory of inductiv e causation. T ec hnical Rep ort R-1555

(I), UCLA Cognitiv e Systems Lab oratory

, Oct. 1990.

[789] F. P ereira. F requencies vs. biases: mac hine learning problems in natural language pro cessing.

In Pr o c. 7th A nnu. A

CM Workshop on Comput. L e arning The ory, page 12. A

CM Press, New

Y ork, NY, 1994.

[790] S. P ersson. Some Se quenc e Extr ap olating Pr o gr ams: a Study of Repr esentation and Mo deling

in Inquiring Systems. PhD thesis, Stanford Univ ersit y , 1966.

[791] N. P erugini. Neural net w ork learning: E�ects of net w ork and training set size. Master’s

thesis, MIT Departmen t of Electrical Engineering and Computer Science, June 1989.

[792] C. P eterson and J. R. Anderson. A mean �eld theory learning algorithm for neural net w orks.

Complex Systems, 1:995{1019, 1987.

[793] K. Pillaipakk amnatt and V. Ragha v an. On the limits of prop er learnabilit y of sub classes

of DNF form ulas. In Pr o c. 7th A nnu. A

CM Workshop on Comput. L e arning The ory, pages

118{129. A

CM Press, New Y ork, NY, 1994.

[794] K. Pillaipakk amnatt and V. Ragha v an. Read-t wice DNF form ulas are prop erly learnable.

In Computational L e arning The ory: Eur o c olt ’93, v olume New Series Num b er 53 of The

Institute of Mathematics and its Applic ations Confer enc e Series, pages 121{132, Oxford,

1994. Oxford Univ ersit y Press.

[795] S. Pink er. F ormal mo dels of language learning. Co gnition, 7:217{283, 1979.

[796] S. Pink er. Language acquisition. In F oundations of Co gnitive Scienc e. The MIT Press,

Cam bridge, 1990.

[797] S. Pink er and A. Prince. On language and connectionism: Analysis of a parallel distributed

pro cessing mo del of language acquisition. T ec hnical Rep ort Occasional P ap er #33, MIT

Cen ter for Cognitiv e Science, 1987.

[798] L. Pitt. A c haracterization of probabilistic inference. In Pr o c. 26th A nnu. IEEE Symp os.

F ound. Comput. Sci., pages 485{494. IEEE Computer So ciet y Press, 1984.

[799] L. Pitt. A char acterization of pr ob abilistic infer enc e (Ph.D Thesis). PhD thesis, Y ale Uni-

v ersit y , 1984.

[800] L. Pitt. Pr ob abilistic Inductive Infer enc e (Ph.D Thesis). PhD thesis, Y ale Univ ersit y , 1985.

Computer Science Dept. TR-400.

[801] L. Pitt. Inductiv e Inference, DFAs, and Computational Complexit y . In Pr o c e e dings of AII-

89 Workshop on A nalo gic al andInductive Infer enc e; L e ctur e Notes in A rti�cial Intel ligenc e

397, pages 18{44, Heidelb erg, Oct. 1989. Springer-V erlag.

[802] L. Pitt. Probabilistic inductiv e inference. J. A

CM, 36(2):383{433, 1989.

[803] L. Pitt and R. Board. Semi-sup ervised learning. T ec hnical rep ort, Univ ersit y of Illinois,

UIUCDCS-R-87-1372, 1987.

[804] L. Pitt and R. Board. On the necessit y of Occam algorithms. In Pr o c. 23th A nnu. A CM

Symp os. The ory Comput., pages 54{63. A

CM Press, 1990.

[805] L. Pitt and R. E. Reink e. Criteria for p olynomial-time (conceptual) clustering. Machine

L e arning, 2:371{396, 1988.

[806] L. Pitt and R. E. Reink e. Criteria for p olynomial time (conceptual) clustering. Machine

L e arning, 2:371{396, 1988.

[807] L. Pitt and C. Smith. Probabilit y and pluralit y for aggregations of learning mac hines.

Inform. Comput., 77:77{92, 1988.

[808] L. Pitt and L. V alian t. Computational limitations on learning from examples. J. A CM,

35:965{984, 1988.

[809] L. Pitt and M. W arm uth. The minim um consisten t DF

A problem cannot b e appro ximated

within an y p olynomial. J. A

CM, 40(1):95{142, 1993.

[810] L. Pitt and M. K. W arm uth. Prediction preserving reducibilit y . J. of Comput. Syst. Sci.,

41(3):430{467, Dec. 1990. Sp ecial issue of the for the Thir d A nnual Confer enc e of Structur e

in Complexity The ory (W ashington, DC., June 88).

[811] M. Piv ar and M. Fink elstein. Automation, using LISP, of inductiv e inference on sequences.

In The Pr o gr amming L anguage LISP, pages 125{136. MIT Press, 1964.

[812] M. Piv ar and E. Gord. The LISP program for inductiv e inference on sequences. In The

Pr o gr amming L anguage LISP, pages 260{289. MIT Press, 1964.

[813] G. D. Plotkin. A note on inductiv e generalization. In Machine Intel ligenc e 5, pages 153{163.

American Elsevier, 1970.

[814] G. D. Plotkin. A utomatic Metho ds of Inductive Infer enc e. PhD thesis, Edin burgh Univ ersit y ,

1971.

[815] G. D. Plotkin. A further note on inductiv e generalization. In Machine Intel ligenc e 6, pages

101{124. American Elsevier, 1971.

[816] K. P o dnieks. Comparing v arious concepts of function prediction, Part 1. The ory of A lgo-

rithms and Pr o gr ams, L atvian State University, R iga, 210:68{81, 1974.

[817] K. P o dnieks. Comparing v arious concepts of function prediction, Part 2. The ory of A lgo-

rithms and Pr o gr ams, L atvian State University, R iga, 233, 1975.

[818] K. P o dnieks. Probabilistic program syn thesis. The ory of A lgorithms and Pr o gr ams, L atvian

State University, R iga, 16:57{88, 1977.

[819] K. M. P o dnieks. Probabilistic syn thesis of en umerated classes of functions. Soviet Math.

Doklady, 16:1042{1045, 1975.

[820] T. P oggio and F. Girosi. Net w orks and the b est appro ximation prop ert y . T ec hnical Rep ort

AIM1164, MIT Arti�cial In telligence Lab oratory

, Oct. 1989.

[821] T. P oggio and F. Girosi. Represen tation prop o erties of net w orks: Kolmogoro v’s theorm is

irrelev an t. Neur al Computation, 1:465{469, 1989.

[822] T. P oggio and F. Girosi. A theory of net w orks for appro ximation and learning. T ec hnical

Rep ort AIM1140, MIT Arti�cial In telligence Lab oratory

, July 1989.

[823] T. P oggio and F. Girosi. Extensions of a theory of net w orks for appro ximation and learning:

dimensionalit y and reduction and clustering. T ec hnical Rep ort AIM1167, MIT Arti�cial

In telligence Lab oratory

, Apr. 1990.

[824] T. P oggio and F. Girosi. Regularization algorithms for learning that are equiv alen t to

m ultila y er net w orks. Scienc e, 247:978{982, F eb. 23 1990.

[825] D. P ollard. Conver genc e of Sto chastic Pr o c esses. Springer-V erlag, 1984.

[826] S. P� olt. Impro v ed sample size b ounds for P

AB-decisions. In Computational L e arning The-

ory: Eur o c olt ’93, v olume New Series Num b er 53 of The Institute of Mathematics and its

Applic ations Confer enc e Series, pages 229{239, Oxford, 1994. Oxford Univ ersit y Press.

[827] S. P orat. Stabilit y and lo oping in connectionist mo dels with assymmetric w eigh ts. T ec hnical

Rep ort TR 210, Univ ersit y of Ro c hester Computer Science Departmen t, Mar. 1987.

[828] S. P orat and J. A. F eldman. Learning automata from ordered examples. In Pr o c. 1st A nnu.

Workshop on Comput. L e arning The ory, pages 386{396, San Mateo, CA, 1988. Morgan

Kaufmann.

[829] S. E. P osner and S. R. Kulk arni. On-line learning of functions of b ounded v ariation under

v arious sampling sc hemes. In Pr o c. 6th A nnu. Workshop on Comput. L e arning The ory,

pages 439{445. A

CM Press, New Y ork, NY, 1993.

[830] M. J. D. P o w ell. Radial basis functions for m ultiv ariable in terp olation: A review. In A lgo-

rithms for Appr oximation, pages 143{167, Oxford, 1987. Clarendon Press.

[831] P

. Pudlak and F. N. Springsteel. Complexit y of mec hanized h yp othesis formation. The or et.

Comput. Sci., 8:203{225, 1979.

[832] H. Putnam. Probabilit y and con�rmation. In Mathematics, Matter and Metho d. Cam bridge

Univ ersit y Press, 1975.

[833] S. Qian, Y. C. Lee, R. D. Jones, C. W. Barnes, G. W. Flak e, M. K. O’Rourk e, K. Lee,

H. H. Chen, G. Z. Sun, Y. Q. Zhang, D. Chen, and C. L. Giles. Adaptiv e sto c hastic cellular

automata: Theory

. Phyisc a D, 666, 1990.

[834] J. R. Quinlan. Inferno: A cautious approac h to uncertain inference. The Computer Journal,

26(3):255{269, 1983.

[835] J. R. Quinlan. The e�ect of noise on concept learning. In Machine L e arning, A n A rti�cial

Intel ligenc e Appr o ach (V olume II), c hapter 6, pages 149{166. Morgan Kaufmann, 1986.

[836] J. R. Quinlan. Induction of decision trees. Machine L e arning, 1:81{106, 1986.

[837] J. R. Quinlan. Simplifying decision trees. International Journal of Man-Machine Studies,

1987. (T o app ear.).

[838] J. R. Quinlan and R. L. Riv est. Inferring decision trees using the Minim um Description

Length Principle. Inform. Comput., 80(3):227{248, Mar. 1989. (An early v ersion app eared

as MIT LCS T ec hnical rep ort MIT/LCS/TM-339 (Septem b er 1987).).

[839] L. R. Rabiner and B. H. Juang. An in tro duction to hidden mark o v mo dels. IEEE ASSP

Magazine, 3(1):4{16, Jan. 1986.

[840] L. R. Rabiner, S. E. Levinson, and M. M. Sondhi. On the application of v ector quan tization

and hidden mark o v mo dels to sp eak er-indep endent, isolated w ord recognition. Bel l System

T e chnic al Journal, 62(4):1075{1105, Apr. 1983.

[841] P

. Ragha v an. Learning in threshold net w orks. In Pr o c. 1st A nnu. Workshop on Comput.

L e arning The ory, pages 19{27, San Mateo, CA, 1988. Morgan Kaufmann.

[842] V. Ragha v an. Bounded degree graph inference from w alks. In Pr o c. 5th A nnu. Workshop

on Comput. L e arning The ory, pages 354{366. Morgan Kaufmann, 1991.

[843] V. Ragha v an and S. R. Sc hac h. Learning switc h con�gurations. In Pr o c. 3r d A nnu. Workshop

on Comput. L e arning The ory, pages 38{51, San Mateo, CA, 1990. Morgan Kaufmann.

[844] V. Ragha v an and D. Wilkins. Learning �-branc hing programs with queries. In Pr o c. 6th

A nnu. Workshop on Comput. L e arning The ory, pages 27{36. A

CM Press, New Y ork, NY,

1993.

[845] N. S. V. Rao, E. M. Oblo w, C. W. Glo v er, and G. E. Liepins. N-learners problem: F u-

sion of concepts. T ec hnical Rep ort ORNL/TM-11904, CESAR-91/23, Oak Ridge National

Lab oratory

, Sept. 1991.

[846] G. N. Reek e, Jr, O. Sp orns, and G. M. Edelman. Syn thetic neural mo delling: Comparisons of

p opulation and connectionist approac hes. In Conne ctionism in Persp e ctive. Elsevier Science

B. V. (North-Holland), 1989.

[847] J. Rissanen. Mo deling b y shortest data description. A utomatic a, 14:465{471, 1978.

[848] J. Rissanen. A univ ersal prior for in tegers and estimation b y minim um description length.

A nn. of Statist., 11(2):416{431, 1983.

[849] J. Rissanen. Sto c hastic complexit y and mo deling. A nn. of Statist., 14(3):1080{1100, 1986.

[850] J. Rissanen. Sto c hastic complexit y and su�cien t statistics. T ec hnical rep ort, IBM Researc h

Lab oratory (San Jose), 1986.

[851] J. Rissanen. Sto chastic Complexity in Statistic al Inquiry, v olume 15 of Series in Computer

Scienc e. W orld Scien ti�c, 1989.

[852] R. Riv est, D. Haussler, and M. K. W arm uth, editors. Pr o c. 2nd A nnu. Workshop on Comput.

L e arning The ory. Morgan Kaufmann, Inc., San Mateo, CA, 1989.

[853] R. Riv est and R. Sc hapire. Inference of visible simple assignmen t automata with planned

exp erimen ts. Preprin t, MIT Lab oratory for Computer Science., 1987.

[854] R. L. Riv est. Learning decision lists. Machine L e arning, 2(3):229{246, 1987.

[855] R. L. Riv est. Theory of learning: What’s hard and what’s easy to learn. In R ese ar ch

Dir e ctions in Computer Scienc e: A n MIT Persp e ctive, c hapter 11, pages 217{227. MIT

Press, 1991.

[856] R. L. Riv est and W. Remmele. Mac hine learning: the h uman connection. Siemens R eview,

55(2/88):33{38, Mar./Apr. 1988.

[857] R. L. Riv est and W. Remmele. Mac hine learning. In Applie d Computer Scienc e and Softwar e:

T uring The ory into Pr actic e, pages 186{200. Springer-V erlag, 1991.

[858] R. L. Riv est and R. E. Sc hapire. Div ersit y-based inference of �nite automata. In Pr o c. 28th

A nnu. IEEE Symp os. F ound. Comput. Sci., pages 78{87. IEEE Computer So ciet y Press,

Los Alamitos, CA, 1987.

[859] R. L. Riv est and R. E. Sc hapire. A new approac h to unsup ervised learning in deterministic

en vironmen ts. In Pr o c e e dings of the 4th International Workshop on Machine L e arning, pages

364{375, San Mateo, CA, June 1987. Morgan Kaufmann.

[860] R. L. Riv est and R. E. Sc hapire. A new approac h to unsup ervised learning in deterministic

en vironmen ts (reprin t). In Machine L e arning, A n A rti�cial Intel ligenc e Appr o ach, v olume

I I I, pages 670{684. Morgan Kaufmann, 1990.

[861] R. L. Riv est and R. E. Sc hapire. Inference of �nite automata using homing sequences.

Inform. Comput., 103(2):299{347, Apr. 1993.

[862] R. L. Riv est, A. Shamir, and L. Adleman. A metho d for obtaining digital signatures and

public k ey cryptosytems. Commun. A

CM, 21(2):120{126, 1978.

[863] R. L. Riv est and R. Sloan. Learning complicated concepts reliably and usefully

. In Pr o c. 1st

A nnu. Workshop on Comput. L e arning The ory, pages 69{79, San Mateo, CA, 1988. Morgan

Kaufmann.

[864] R. L. Riv est and R. Sloan. A new mo del for inductiv e inference. In Pr o c e e d ings of the Se c ond

Confer enc e on The or etic al Asp e cts of R e asoning ab out Know le dge, pages 13{27. Morgan

Kaufmann, Mar. 1988.

[865] R. L. Riv est and P

. Winston. Mac hine learning researc h at MIT. Siemens R eview, pages

12{14, 1990.

[866] R. L. Riv est and Y. Yin. Sim ulation results for a new t w o-armed bandit heuristic. In

Pr o c e e dings 1990 Confer enc e on Computation L e arning and Natur al L e arning (Princ eton),

1990. T o app ear.

[867] K. Romanik. T esting as A dual to learning. T ec hnical Rep ort UMIA

CS-TR-91.93, CS-TR-

2704, Dept. of Computer Science, Univ ersit y of Maryland, June 1991.

[868] K. Romanik. Appro ximate testing and learnabilit y . In Pr o c. 5th A nnu. Workshop on Com-

put. L e arning The ory, pages 327{332. A

CM Press, New Y ork, NY, 1992.

[869] D. Ron and R. Rubinfeld. Learning fallible �nite state automata. In Pr o c. 6th A nnu.

Workshop on Comput. L e arning The ory, pages 218{227. A

CM Press, New Y ork, NY, 1993.

[870] D. Ron, Y. Singer, and N. Tish b y . Learning probabilistic automata with v ariable memory

length. In Pr o c. 7th A nnu. A

CM Workshop on Comput. L e arning The ory, pages 35{46.

A CM Press, New Y ork, NY, 1994.

[871] F. Rosen blatt. The p erceptron: A probabilistic mo del for information storage and organi-

zation in the brain. Psych. R ev., 65:386{407, 1958. (Reprin ted in Neuro computing (MIT

Press, 1988).).

[872] V. Ro yc ho wdhury

, K. Siu, A. Orlitsky

, and T. Kailath. A geometric approac h to threshold

circuit complexit y . In Pr o c. 4th A nnu. Workshop on Comput. L e arning The ory, pages 97{

111, San Mateo, CA, 1991. Morgan Kaufmann.

[873] J. Ro y er. On mac hine inductiv e inference of appro ximations. T ec hnical Rep ort 85-005,

Univ ersit y of Chicago, 1985.

[874] J. Ro y er. Inductiv e inference of appro ximations. Inform. Contr ol, 70:156{178, 1986.

[875] S. Rudic h. Inferring the structure of a Mark o v c hain from its output. In Pr o c. 27th A nnu.

IEEE Symp os. F ound. Comput. Sci., pages 321{326, Oct. 1985.

[876] D. E. Rumelhart, G. E. Hin ton, and J. L. McClelland. A general framew ork for parallel dis-

tributed pro cessing. In Par al lel Distribute d Pr o c essing (V olume I: F oundations), c hapter 2,

pages 45{76. MIT Press, 1986.

[877] D. E. Rumelhart, G. E. Hin ton, and R. J. Williams. Learning in ternal represen tations b y

error propagation. In Par al lel Distribute d Pr o c essing { Explor ations in the Micr ostructur e

of Co gnition, c hapter 8, pages 318{362. MIT Press, 1986.

[878] D. E. Rumelhart, G. E. Hin ton, and R. J. Williams. Learning represen tations b y bac k-

propagating errors. Natur e, 323:533{536, 1986.

[879] D. E. Rumelhart and J. L. McClelland, editors. Par al lel Distribute d Pr o c essing (V olume I:

F oundations). MIT Press, 1986.

[880] D. E. Rumelhart and D. Zipser. F eature disco v ery b y comp etitiv e learning. Co gnitive

Scienc e, 9:75{112, 1985.

[881] L. Saitta and F. Bergadano. P attern recognition and v alian t’s learning framew ork. IEEE

T r ans. Pattern A nal. Mach. Intel l., 15(2):145{155, F eb. 1993.

[882] Y. Sak ai and A. Maruok a. Learning monotone log-term DNF form ulas. In Pr o c. 7th A nnu.

A CM Workshop on Comput. L e arning The ory, pages 165{172. A

CM Press, New Y ork, NY,

1994.

[883] Y. Sak akibara. Inductiv e inference of logic programs based on algebraic seman tics. T ec hnical

rep ort, I IAS-SIS, F ujitsu Limited, Researc h Rep ort No. 79, 1987.

[884] Y. Sak akibara. Inferring parsers of con text free languages from structural examples. T ec h-

nical Rep ort 81, F ujitsu Ltd., 1987.

[885] Y. Sak akibara. Inferring parsers of con text-free languages from structural examples. T ec h-

nical rep ort, I IAS-SIS, F ujitsu Limited, Researc h Rep ort No. 81, 1987.

[886] Y. Sak akibara. Learnabilit y in the presence of classi�cation noise. In F ujitsu IIAS-SIS

Workshop on Computational L e arning The ory, pages 1{27, No v. 1989.

[887] Y. Sak akibara. An e�cien t robust algorithm for learning decision lists. T ec hnical Rep ort

No. 105, In ternational Institute for Adv anced Study of So cial Information Science, F ujitsu

Lab oratories Ltd, Aug. 1990.

[888] Y. Sak akibara. Learning con text-free grammars from structural data in p olynomial time.

The or et. Comput. Sci., pages 223{242, 1990.

[889] Y. Sak akibara. A lgorithmic L e arning of F ormal L anguages and De cision T r e es. PhD thesis,

T oky o Institute of T ec hnology

, Oct. 1991. (In ternational Institute for Adv anced Study of

So cial Information Science, F ujitsu Lab oratories Ltd, Researc h Rep ort I IAS-RR-91-22E).

[890] Y. Sak akibara. On learning from queries and coun terexamples in the presence of noise.

Inform. Pr o c. L ett., 37(5):279{284, Mar. 1991.

[891] Y. Sak akibara and R. Siromoney

. A noise mo del on learning sets of strings. In Pr o c. 5th

A nnu. Workshop on Comput. L e arning The ory, pages 295{302. A

CM Press, New Y ork, NY,

1992.

[892] S. Salzb erg. Exemplar-based learning: theory and implemen tation. Cen ter for Researc h in

Computing T ec hnology TR-10-88, Harv ard Univ ersit y , Cam bridge, Mass., Oct. 1988.

[893] C. Samm ut and R. Banerji. Learning concepts b y asking questions. In Machine L e arning :

A n AI Appr o ach, V ol2. Morgan Kaufman, 1986.

[894] A. L. Sam uel. Computers and thought, c hapter : Some studies in mac hine learning using

the game of c hec k ers. McGra w Hill, 1959.

[895] A. L. Sam uel. Some studies in mac hine learning using the game of c hec k e rs. IBM J. of

R es. Develop., 3:211{229, July 1959. (Reprin ted in Computers and Thought, (eds. E. A.

F eigen baum and J. F eldman), McGra w-Hill, 1963, pages 39{70).

[896] T. D. Sanger. Optimal unsup ervised learning in a single-la y er linear feedforw ard neural

net w ork. Neur al Networks, 2:459{473, 1989.

[897] A. Saoudi. Learning lo cal and recognizable ! -languages and monadic logic programs. In

Computational L e arning The ory: Eur o c olt ’93, v olume New Series Num b er 53 of The Insti-

tute of Mathematics and its Applic ations Confer enc e Series, pages 157{169, Oxford, 1994.

Oxford Univ ersit y Press.

[898] G. Sc h� afer-Ric hter. Ub er Eingab e abhangigkeit und Komplexitat von Infer enzstr ate gien. PhD

thesis, R

WTH Aac hen, 1984.

[899] G. Sc h� afer-Richter. Some results in the theory of e�ectiv e program syn thesis - learning b y

defectiv e information. L e ctur e Notes in Computer Scienc e, 215:219{225, 1986.

[900] R. Sc hapire and L. Sellie. Learning sparse m ultiv ariate p olynomials o v er a �eld with queries

and coun terexamples. In Pr o c. 6th A nnu. Workshop on Comput. L e arning The ory, pages

17{26. A

CM Press, New Y ork, NY, 1993.

[901] R. E. Sc hapire. Div ersit y-based inference of �nite automata. Master’s thesis, MIT Lab. for

Computer Science, Ma y 1988. T ec hnical Rep ort MIT/LCS/TR-413.

[902] R. E. Sc hapire. P attern languages are not learnable. In Pr o c. 3r d A nnu. Workshop on

Comput. L e arning The ory, pages 122{129, San Mateo, CA, 1990. Morgan Kaufmann.

[903] R. E. Sc hapire. The strength of w eak learnabilit y . Machine L e arning, 5(2):197{227, 1990.

[904] R. E. Sc hapire. Learning probabilistic read-once form ulas on pro duct distributions. In Pr o c.

4th A nnu. Workshop on Comput. L e arning The ory, pages 184{198, San Mateo, CA, 1991.

Morgan Kaufmann.

[905] R. E. Sc hapire. The Design and A nalysis of E�cient L e arning A lgorithms. MIT Press,

Cam bridge, MA, 1992.

[906] J. C. Sc hlimmer and R. H. Granger. Incremen tal learning from noisy data. Machine L e arn-

ing, 1:317{354, 1986.

[907] D. B. Sc h w artz, R. E. Ho w ard, and W. E. Hubbard. Adaptiv e neural net w orks using MOS

c harge storage. In Pr o c. 1988 Neur al Information Pr o c essing Confer enc e, pages 761{768,

1989.

[908] T. J. Sejno wski and C. R. Rosen b erg. P arallel net w orks that learn to pronounce english

text. Journal of Complex Systems, 1(1):145{168, F eb. 1987.

[909] H. S. Seung, M. Opp er, and H. Somp olinsky

. Query b y committee. In Pr o c. 5th A nnu.

Workshop on Comput. L e arning The ory, pages 287{294. A

CM Press, New Y ork, NY, 1992.

[910] G. Shac k elford and D. V olp er. Learning k -DNF with noise in the attributes. In Pr o c. 1st

A nnu. Workshop on Comput. L e arning The ory, pages 97{103, San Mateo, CA, 1988. Morgan

Kaufmann.

[911] E. Shamir. A remark on disco v ery algorithms for grammars. Inform. Contr ol, 5:246{251,

1962.

[912] E. Shapiro. A general incremen tal algorithm that infers theory from facts. In Internat. Joint

Conf. on A rtif. Intel l., 1981.

[913] E. Y. Shapiro. Inductiv e inference of theories from facts. T ec hnical Rep ort Researc h Rep ort

192, Y ale Univ ersit y Departmen t of Computer Science, F eb. 1981.

[914] N. Shapiro. Review of \Limiting recursion" b y E.M. Gold and \Trial and error predicates

and the solution to a problem of Mosto wski" b y H. Putnam. J. Symb olic L o gic, 36:342, 1971.

[915] A. Sharma. Pr o gr am Size and T e ams for Computational L e arning. PhD thesis, SUNY at

Bu�alo, 1990.

[916] S. W. Sha w, D and C. Green. Inferring LISP programs from example problems. In Pr o c.

4th IJCAI, pages 260{267. IJCAI, 1975.

[917] J. Sha w e-T aylor, M. An thon y , and R. L. Biggs. Bounding sample size with the v apnik-

c herv onenkis dimension. T ec hnical Rep ort CSD-TR-618, Univ ersit y of London, Ro y al Hal-

lo w a y and New Bedford College, 1989.

[918] A. Shinohara and S. Miy ano. T eac habilit y in computational learning. New Gener ation

Computing, 8:337{347, 1991.

[919] T. Shinohara. P olynomial time inference of extended regular pattern languages. In RIMS

Symp osia on Softwar e Scienc e and Engine ering, Kyoto, Jap an, pages 115{127. Springer

V erlag, 1982. Lecture Notes in Computer Science 147.

[920] T. Shinohara. P olynomial time inference of pattern languages and its applications. Pro ceed-

ings, 7th IBM Symp osium on Mathematical F oundations of Computer Science, 1982.

[921] T. Shinohara. Some problems on inductiv e inference from p ositiv e data. L e ctur e Notes in

Computer Scienc e, 215:41{58, 1986.

[922] T. Shinohara. Studies on Inductive Infer enc e fr om Positive Data. PhD thesis, Kyush u

Univ ersit y , Kyush u, Japan, 1986.

[923] T. Shinohara. Inductiv e inference from p ositiv e data is p o w erful. In Pr o c. 3r d A nnu. Work-

shop on Comput. L e arning The ory, pages 97{110. Morgan Kaufmann, 1990.

[924] T. Shinohara. Inductiv e inference of monotonic formal systems from p ositiv e data. New

Gener ation Computing, 8:371{384, 1991.

[925] T. Shinohara. T eac habilit y in computational learning. New Gener ation Computing, 8:337{

347, 1991.

[926] H. Sh v a ytser. Linear manifolds are learnable from p ositiv e examples. Unpublished

man uscript, 1988.

[927] H. Sh v a ytser. Non-learnable classes of Bo olean form ulae that are closed under v ariable

p erm utation. In Pr o c. 1st A nnu. Workshop on Comput. L e arning The ory, pages 155{166,

San Mateo, CA, 1988. Morgan Kaufmann.

[928] H. T. Siegelmann and E. D. Son tag. On the computational p o w er of neural nets. In Pr o c.

5th A nnu. Workshop on Comput. L e arning The ory, pages 440{449. A

CM Press, New Y ork,

NY, 1992.

[929] L. Siklossy and D. Syk es. Automatic program syn thesis for example problems. In Pr o c. 4th

IJCAI, pages 268{273. IJCAI, 1975.

[930] H. A. Simon. Wh y should mac hines learn? In Machine L e arning, A n A rti�cial Intel ligenc e

Appr o ach. Tioga, P alo Alto, California, 1983.

[931] H. A. Simon and K. Koto vsky

. Human acquisition of concepts for sequen tial patterns. Psych.

R ev., 70:534{546, 1963.

[932] H. U. Simon. On the n um b er of examples and stages needed for learning decision trees. In

Pr o c. 4th A nnu. Workshop on Comput. L e arning The ory, pages 303{313. Morgan Kaufmann,

1990.

[933] H. U. Simon. General b ounds on the n um b er of examples needed for learning probabilistic

concepts. In Pr o c e e dings of the Sixth A nnual A

CM Confer enc e on Computational L e arning

The ory, pages 402{411. A

CM Press, New Y ork, NY, 1993.

[934] H. U. Simon. Bounds on the n um b er of examples needed for learning functions. In Com-

putational L e arning The ory: Eur o c olt ’93, v olume New Series Num b er 53 of The Institute

of Mathematics and its Applic ations Confer enc e Series, pages 83{94, Oxford, 1994. Oxford

Univ ersit y Press.

[935] T. A. Slaman and R. M. Solo v a y . When oracles do not help. In Pr o c. 4th A nnu. Workshop

on Comput. L e arning The ory, pages 379{383. Morgan Kaufmann, 1991.

[936] R. Sloan. T yp es of noise in data for concept learning. In Pr o c. 1st A nnu. Workshop on

Comput. L e arning The ory, pages 91{96, San Mateo, CA, 1988. Morgan Kaufmann.

[937] R. H. Sloan. Some notes on Cherno� b ounds. (Unpublished), 1987.

[938] R. H. Sloan. Computational Le arning The ory: New Mo dels and Algorithms. PhD thesis,

MIT, 1989. Issued as MIT/LCS/TR-448.

[939] R. H. Sloan. Corrigendum to Typ es of noise in data for concept learning. In Pr o c. 5th A nnu.

Workshop on Comput. L e arning The ory, page 450. A

CM Press, New Y ork, NY, 1992.

[940] R. H. Sloan and G. T ur� an. Learning with queries but incomplete information. In Pr o c.

7th A nnu. A

CM Workshop on Comput. L e arning The ory, pages 237{245. A

CM Press, New

Y ork, NY, 1994.

[941] C. Smith. The p o w er of pluralism for automatic program syn thesis. J. A

CM, 29:1144{1165,

1982.

[942] C. Smith and M. V elauthapillai. On the inference of appro ximate programs. T ec hnical

Rep ort 1427, Univ ersit y of Maryland, 1985.

[943] C. Smith and M. V elauthapillai. On the inference of programs appro ximately computing

the desired function. L e ctur e Notes in Computer Scienc e, 265:164{176, 1986.

[944] C. H. Smith. Hier ar chies of Identi�c ation Criteria for Me chanize d Inductive Infer enc e. PhD

thesis, SUNY Bu�alo, 1979.

[945] C. H. Smith. An inductiv e inference bibliograph y . T ec hnical rep ort, Purdue Univ ersit y

Computer Science Dept., CSD TR 323, 1979.

[946] D. R. Smith. A class of syn thesizeable LISP programs. T ec hnical rep ort, Duk e Univ ersit y

Computer Science Dept., CS-1977-4, 1977.

[947] D. R. Smith. A surv ey of the syn thesis of LISP programs from examples. In A utomatic

Pr o gr am Construction T e chniques. MacMillan Co., 1982.

[948] R. J. Solomono�. A formal theory of inductiv e inference: P art 1. Inform. Contr ol, 7:1{22,

1964.

[949] R. J. Solomono�. A formal theory of inductiv e inference: P art 2. Inform. Contr ol, 7:224{254,

1964.

[950] R. J. Solomono�. Inductiv e inference theory - a uni�ed approac h to problems in pattern

recognition and arti�cial in telligence. In Pr o c. 4th IJCAI, pages 274{280. IJCAI, 1975.

[951] R. J. Solomono�. Complexit y-based induction systems: comparisons and con v ergence the-

orems. IEEE T r ans. Inform. The ory, IT-24:422{432, 1978.

[952] H. Somp olinsky

, H. S. Seung, and N. Tish b y . Learning curv es in large neural net w orks. In

Pr o c. 4th A nnu. Workshop on Comput. L e arning The ory, pages 112{127, San Mateo, CA,

1991. Morgan Kaufmann.

[953] H. Somp olinsky

, N. Tish b y , and H. S. Seung. Learning from examples in large neural

net w orks. Phys. R ev. L ett., 65:1683{1686, 1990.

[954] S. J. Stolfo. A utomatic Disc overy Heuristics for Nondeterministic Pr o gr ams Fr om Sample

Exe cution Tr ac es. PhD thesis, New Y ork Univ ersit y , 1979.

[955] S. J. Stolfo and M. C. Harrison. Automatic disco v ery of heuristics for nondeterministic

programs. T ec hnical rep ort, New Y ork Univ ersit y Computer Science Dept., No. 7, 1979.

[956] P

. D. Summers. Pr o gr am Construction Fr om Examples. PhD thesis, Y ale Univ ersit y , 1976.

[957] P

. D. Summers. A metho dology for LISP program construction from examples. J. A CM,

24(1):161{175, Jan. 1977.

[958] R. S. Sutton. Learning to predict b y the metho ds of temp oral di�erences. Machine L e arning,

3(1):9{44, Aug. 1988.

[959] R. S. Sutton. Reinforcemen t learning arc hitectures for animats. In First International

Confer enc e on Simulation of A daptive Behavior, 1991.

[960] R. S. Sutton and A. G. Barto. T o w ard a mo dern theory of adaptiv e net w orks: Exp ectation

and prediction. Psych. R ev., 88(2):135{170, 1981.

[961] R. S. Sutton and A. G. Barto. An adaptiv e net w ork that constructs and uses an in ternal

mo del of its w orld. , 1985.

[962] Z. S. Szab o. Strati�ed inductiv e h yp othesis generation. L e ctur e Notes in Computer Scienc e,

265:177{195, 1986.

[963] E. T akimoto and A. Maruok a. Conserv ativ eness and monotonicit y for learning algorithms.

In Pr o c. 6th A nnu. Workshop on Comput. L e arning The ory, pages 377{383. A

CM Press,

New Y ork, NY, 1993.

[964] G. T esauro. Scaling relationships in bac k-propagation learning: dep endence on training set

size. Complex Systems, 1:367{372, 1987.

[965] G. T esauro. Neurogammon: A neural-net w ork bac kgammon program. T ec hnical Rep ort R C

15619 (#69436), IBM T.J. W atson Researc h Cen ter, Mar. 1990.

[966] G. T esauro and D. Cohn. Can neural net w orks do b etter than the Vapnik-Cherv onenkis

b ounds? In A dvanc es in Neur al Information Pr o c essing, V ol. 3, pages 911{917. Morgan

Kaufmann, 1991.

[967] G. T esauro and B. Janssens. Scaling relationships in bac k-propagation learning. Complex

Systems, 2:39{44, 1988.

[968] G. T esauro and T. J. Sejno wski. A ‘neural’ net w ork that learns to pla y bac kgammon.

A rti�cial Intel ligenc e, 39(3):357{390, July 1989.

[969] G. T esauro and T. J. Sejno wski. A parallel net w ork that learns to pla y bac kgammon.

A rti�cial Intel ligenc e, in press, 1989.

[970] H. Thiele. Lern v erfahren zur erk enn ung formaler sprac hen. Kyb ernetik-F orschung, 3:11{93,

1973.

[971] H. Thiele. Zur c harakterisierung v on erk enn ungssytemen mit ein b ettendem k on v ergenzb e-

gri�. Kompliziertheit von L ern und Erkennungspr ozessen, 2:188{207, 1975. Jena.

[972] Y. Tik o c hinsky

, N. Z. Tish b y , and R. D. Levine. Consisten t inference of probabilities for

repro ducible exp erimen ts. Phys. R ev. L ett., 52(16):1357{1360, 1984.

[973] N. Tish b y , E. Levin, and S. Solla. Consisten t inference of probabilities in la y ered net w orks:

predictions and generalizations. In IJCNN International Joint Confer enc e on Neur al Net-

works, v olume I I, pages 403{409. IEEE, 1989.

[974] J. N. Tsitsiklis. A lemma on the m ultiarmed bandit problem. IEEE T r ansactions on A uto-

matic Contr ol, A

C-31(6), June 1986.

[975] G. T ur� an. Lo w er b ounds for P A C learning with queries. In Pr o c. 6th A nnu. Workshop on

Comput. L e arning The ory, pages 384{391. A

CM Press, New Y ork, NY, 1993.

[976] W. Tzeng. The equiv alence and learning of probabilistic automata. In Pr o c. 30th A nnu.

IEEE Symp os. F ound. Comput. Sci., pages 268{273. IEEE Computer So ciet y Press, Los

Alamitos, CA, 1989.

[977] P

. Utgo�. Shift of bias for inductiv e concept learning. In Machine L e arning V ol2. Morgan

Kaufman, 1987.

[978] P

. E. Utgo�. Machine L e arning of Inductive Bias. Klu w er Academic, 1986.

[979] L. V alian t. Deductiv e learning. Phil. T r ans. R oy. So c. L ond. A, 312:441{446, 1984.

[980] L. V alian t. F unctionalit y in neural nets (at AAAI). In AAAI, pages 629{634, 1988.

[981] L. V alian t. A view of computational learning theory

. In Computation & Co gnition: Pr o-

c e e dings of the First NEC R ese ar ch Symp osium, pages 32{51. SIAM, 1991.

[982] L. V alian t. A neuroidal mo del for cognitiv e functions. In Computational L e arning The-

ory: Eur o c olt ’93, v olume New Series Num b er 53 of The Institute of Mathematics and its

Applic ations Confer enc e Series, page 2, Oxford, 1994. Oxford Univ ersit y Press.

[983] L. V alian t and M. W arm uth, editors. Pr o c. 4th A nnu. Workshop on Comput. L e arning

The ory. Morgan Kaufmann, Inc., San Mateo, CA, 1991.

[984] L. G. V alian t. A theory of the learnable. Commun. A

CM, 27(11):1134{1142, No v. 1984.

[985] L. G. V alian t. Learning disjunctions of conjunctions. In Pr o c e e d ings of the 9th International

Joint Confer enc e on Arti�cial Intel ligenc e, vol. 1, pages 560{566, Los Angeles, California,

1985. In ternational Join t Committee for Arti�cial In telligence.

[986] L. G. V alian t. F unctionalit y in neural net w orks. In Pr o c. 1st A nnu. Workshop on Comput.

L e arning The ory, pages 28{39, San Mateo, CA, 1988. Morgan Kaufmann.

[987] L. G. V alian t. A view of computational learning theory

. In Pr o c e e dings of the First NEC R e-

se ar ch Symp osium, pages 32{51. So ciet y for Industrial and Applied Mathematics, Philadel-

phia, Morgan Kaufmann, 1989.

[988] K. V anLehn. Learning one subpro cedure p er lesson. A rti�cial Intel ligenc e, 31(1):1{40, Jan.

1987.

[989] V. N. V apnik. The orie der Zeichenerkennung. Ak ademie-V erlag, 1979.

[990] V. N. V apnik. Estimation of Dep endenc es Base d on Empiric al Data. Springer-V erlag, New

Y ork, 1982.

[991] V. N. V apnik. Inductiv e principles of the searc h for empirical dep endences (metho ds based

on w eak con v ergence of probabilit y measures). In Pr o c. 2nd A nnu. Workshop on Comput.

L e arning The ory, pages 3{21, San Mateo, CA, Aug. 1989. Morgan Kaufmann.

[992] V. N. V apnik and A. Y. Cherv onenkis. On the uniform con v ergence of relativ e frequencies

of ev en ts to their probabilities. The ory of Pr ob ab. and its Applic ations, 16(2):264{280, 1971.

[993] L. P

. J. V eelen turf. Inference of sequen tial mac hines from sample computations. IEEE

T r ans. on Computers, C-27:167{170, 1978.

[994] M. V elauthapillai. On the Inductive Infer enc e of Pr o gr ams with A nomalies. PhD thesis,

Univ ersit y of Maryland, 1986.

[995] M. V elauthapillai. Inductiv e inference with b ounded n um b er of mind c hanges. In Pr o c.

2nd A nnu. Workshop on Comput. L e arning The ory, pages 200{213, San Mateo, CA, 1989.

Morgan Kaufmann.

[996] S. S. V enk atesh. On learning binary w eigh ts for ma jorit y functions. In Pr o c. 4th A nnu.

Workshop on Comput. L e arning The ory, pages 257{266. Morgan Kaufmann, 1991.

[997] S. S. V enk atesh, R. R. Snapp, and D. Psaltis. BELLMAN STRIKES A

GAIN! The gro wth

rate of sample complexit y with dimension for the nearest neigh b or classi�er. In Pr o c. 5th

A nnu. Workshop on Comput. L e arning The ory, pages 93{102. A

CM Press, New Y ork, NY,

1992.

[998] K. V erb eurgt. Learning DNF under the uniform distribution in quasi-p olynomial time. In

Pr o c. 3r d A nnu. Workshop on Comput. L e arning The ory, pages 314{326, San Mateo, CA,

1990. Morgan Kaufmann.

[999] S. A. V ere. Multilev el coun terfactuals for generalizations of relational concepts and pro duc-

tions. A rt. Int., 14:139{164, 1980.

[1000] S. A. V ere. Constrained N-to-1 generalization. preprin t, Jet Prop. Lab., 1981.

[1001] J. Vitter and J. Lin. Learning in parallel. Inform. Comput., pages 179{202, 1992.

[1002] V. V o vk. Aggregating strategies. In Pr o c. 3r d A nnu. Workshop on Comput. L e arning The ory,

pages 371{383. Morgan Kaufmann, 1990.

[1003] V. V o vk. Univ ersal forecasting algorithms. Inform. Comput., 96(2):245{277, 1992.

[1004] V. G. V o vk. An optimal-con trol application of t w o paradigms of on-line learning. In Pr o c.

7th A nnu. A

CM Workshop on Comput. L e arning The ory, pages 98{109. A

CM Press, New

Y ork, NY, 1994.

[1005] A. W aib el, T. Hanaza w a, G. Gin ton, and K. Shik ano. Phoneme recognition using time-dela y

neural net w orks. T ec hnical rep ort, A

TR In terpreting T elephon y Lab oratories, 1987.

[1006] C. S. W allace and D. M. Boulton. An information measure for classi�cation. The Computer

Journal, 11(2):185{194, 1968.

[1007] R. S. W allace. Finding Natur al Clusters Thr ough Entr opy Minimization. PhD thesis,

Carnegie Mellon Computer Science Departmen t, June 1989. T ec h. Rep ort CMU-CS-89-183.

[1008] W. G. W alter. A mac hine that learns. Scienti�c A meric an, pages 60{63, Aug. 1951.

[1009] M. W arm uth. T o w ards represen tation indep endence in P A C learning. In L e ctur e Notes in

A rti�cial Intel ligenc e 397: Pr o c e e dings of the Se c ond Workshop on A nalo gic al and Inductive

Infer enc e, pages 78{103. Springer-V erlag, 1989.

[1010] M. K. W arm uth. T o w ards represen tation indep endence in P A C-learning. In Pr o c e e dings of

AII-89 Workshop on A nalo gic al and Inductive Infer enc e; L e ctur e Notes in A rti�cial Intel li-

genc e 397, pages 78{103, Heidelb erg, Oct. 1989. Springer-V erlag.

[1011] O. W atanab e. A formal study of learning via queries. In L e ctur e Notes in Computer Sci-

enc e 443: Pr o c e e d ings of the 17th International Col lo quium on A utomata, L anguages and

Pr o gr amming, pages 139{152. Springer-V erlag, 1990.

[1012] S. W atanab e. Information-theoretical asp ects of inductiv e and deductiv e inference. IBM J.

of R es. Develop., 4:208{231, 1960.

[1013] D. A. F. W. S. K. P

. R. S. J. W aterman and R. W esson. Design issues for exemplary

programming. T ec hnical rep ort, Rand Corp oration, N-1484-R

C, 1980.

[1014] C. J. C. H. W atkins. Com bining cross{v alidation and searc h. In Pr o gr ess in Machine

L e arning{Pr o c e e dings of EWSL 87: 2nd Eur op e an Working Session on L e arning, pages 79{

90, Bled, Y ugosla via, Ma y 1987.

[1015] C. J. C. H. W atkins. L e arning fr om Delaye d R ewar ds. PhD thesis, King’s College, Oxford,

Ma y 1989. (T o b e reprin ted b y MIT Press.).

[1016] A. W eigend, B. Hub erman, and D. Rumelhart. Predicting the future: A connectionist

approac h. Internat. J. Neur al Syst., 1:193{209, 1990.

[1017] S. W eiss and C. Kulik o wski. Computer Systems that L e arn. Morgan Kaufmann, San Mateo,

CA, 1991.

[1018] R. S. W eno cur and R. M. Dudley

. Some sp ecial Vapnik-Cherv onenkis classes. Discr ete

Mathematics, 33:313{318, 1981.

[1019] K. W exler. On extensional learnabilit y . Co gnition, 11:89{95, 1982.

[1020] K. W exler and P

. Culico v er. F ormal Principles of L anguage A c quisition. MIT Press, Cam-

bridge, Mass., 1980.

[1021] K. W exler and H. Ham burger. On the su�ciency of surface data for the learning of trans-

formational languages. In Appr o aches to Natur al L anguage. Dordec h t, D. reidel, 1973.

[1022] R. M. Wharton. Appro ximate language iden ti�cation. Inform. Contr ol, 26:236{255, 1974.

[1023] R. M. Wharton. Grammar en umeration and inference. Inform. Contr ol, 33:253{272, 1977.

[1024] H. White. Connectionist nonparametric regression: Multila y er feedforw ard net w orks can

learn arbitrary mappings. Neur al Networks, 3:535{549, 1990.

[1025] H. White. Learning in arti�cial neural net w orks: a statistical p ersp ectiv e. Neur al Compu-

tation, 1(4):425{464, 1990.

[1026] B. Widro w and M. E. Ho�. Adaptiv e switc hing circuits. 1960 IRE WESCON Convention

R e c or d, pages 96{104, 1960. Reprin ted in Neuro computing (MIT Press, 1988).

[1027] R. Wiehagen. Inductiv e inference of recursiv e functions. In L e ctur e Notes in Computer

Scienc e 32, Mathematic al F oundations of Computer Scienc e 75, pages 462{464. Springer-

V erlag, 1975.

[1028] R. Wiehagen. Limes-erk enn ung rekursiv er funktionen durc h sp ezielle strategien. Elektr on-

ische Informationsver arb eitung und Kyb ernetik, 12:93{99, 1976.

[1029] R. Wiehagen. Iden ti�cation of formal languages. In L e ctur e Notes in Computer Scienc e 53,

pages 571{579. Springer-V erlag, 1977.

[1030] R. Wiehagen. Characterization problems in the theory of inductiv e inference. In Pr o c.

of 5th Col lo quium on A utomata, L anguages, and Pr o gr amming, pages 494{508. Springer-

V erlag, 1978.

[1031] R. Wiehagen. Zur The orie der A lgorithmischen Erkennung. PhD thesis, Hum b oldt-

Univ ersitat, Berlin, 1978.

[1032] R. Wiehagen. Ho w fast is program syn thesis from examples. L e ctur e Notes in Computer

Scienc e, 215:231{239, 1986.

[1033] R. Wiehagen. On the complexit y of e�ectiv e program syn thesis. L e ctur e Notes in Computer

Scienc e, 265:209{219, 1986.

[1034] R. Wiehagen. On the complexit y of program syn thesis from examples. Elektr onische Infor-

mationsver arb eitung und Kyb ernetik, 22:305{323, 1986.

[1035] R. Wiehagen. A thesis in inductiv e inference. In Nonmonotonic and Inductive L o gic, 1st In-

ternational Workshop, Karlsruhe, Germany, pages 184{207. Springer V erlag, 1990. Lecture

Notes in Computer Science 543.

[1036] R. Wiehagen, R. F reiv alds, and E. B. Kin b er. On the p o w er of probabilistic strategies in

inductiv e inference. The or et. Comput. Sci., 28:111{133, 1984.

[1037] R. Wiehagen and H. Jung. Rekursionstheoretisc he c harakterisierung v on erk enn baren

klassen rekursiv er funktionen. Elektr onische Informationsver arb eitung und Kyb ernetik,

13:385{397, 1977.

[1038] R. Wiehagen and W. Liep e. Characteristic prop erties of recognizable classes of recursiv e

functions. Elektr onische Informationsver arb eitung und Kyb ernetik, 12:421{438, 1976.

[1039] R. Wiehagen and W. Liep e. Charakteristc he eigensc haften v on erk enn baren klassen rekur-

siv er funktionen. Elektr onische Informationsver arb eitung und Kyb ernetik, 12:421{438, 1976.

[1040] R. Wiehagen and C. H. Smith. Generalization v ersus classi�cation. In Pr o c. 5th A nnu.

Workshop on Comput. L e arning The ory, pages 224{230. A

CM Press, New Y ork, NY, 1992.

[1041] R. Wiehagen, C. H. Smith, and T. Zeugmann. Classifying recursiv e predicates and languages.

T ec hnical Rep ort 21/93, GOSLER-Rep ort, FB Mathematik und Informatik, TH Lepzig,

1993.

[1042] R. Wiehagen, C. H. Smith, and T. Zeugmann. Classi�cation of predicates and languages.

In Computational L e arning The ory: Eur o c olt ’93, v olume New Series Num b er 53 of The

Institute of Mathematics and its Applic ations Confer enc e Series, pages 171{181, Oxford,

1994. Oxford Univ ersit y Press.

[1043] R. Wiehagen and T. Zeugmann. T o o m uc h information can b e to o m uc h for e�cien t learn-

ing. In Pr o c. 3r d Internat. Workshop on A nalo gic al and Inductive Infer enc e, pages 72{86.

Springer{V erlag, 1992. Lecture Notes in Arti�cial In telligence 642.

[1044] R. Wiehagen and T. Zeugmann. Ingnoring data ma y b e the only w a y to learn e�cien tly .

Journal of Exp erimental and A rti�cial Intel ligenc e, 6:131{144, 1994.

[1045] H. Wiklic ky . The neural net w ork loading problem is undecidable. In Computational L e arning

The ory: Eur o c olt ’93, v olume New Series Num b er 53 of The Institute of Mathematics and

its Applic ations Confer enc e Series, pages 183{192, Oxford, 1994. Oxford Univ ersit y Press.

[1046] S. W. Wilson. Kno wledge gro wth in an arti�cial animal. In Pr o c e e d ings of an International

Confer enc e on Genetic A lgorithms and their Applic ations, pages 16{23, July 1985.

[1047] P

. H. Winston. Learning structural descriptions from examples. In The Psycholo gy of

Computer Vision. McGra w-Hill, New Y ork, 1975.

[1048] P

. H. Winston. Learning new principles from preceden ts and exercises: The details. T ec hnical

Rep ort AIM632, MIT Arti�cial In telligence Lab oratory

, Ma y 1981.

[1049] I. H. Witten. An adaptiv e optimal con troller for discrete-time mark o v en vironmen ts. Inform.

Contr ol, 34:286{295, 1977.

[1050] P

. C. W o o dland and S. G. Sm yth. An exp erimen tal comparison of connectionist and con-

v en tional classi�cation systems on natural data. Sp e e ch Communic ation, 9:73{82, Oct. 1989.

[1051] K. W righ t. Iden ti�cation of unions of languages dra wn from an iden ti�able class. In Pr o c.

2nd A nnu. Workshop on Comput. L e arning The ory, pages 328{333. Morgan Kaufmann,

1989. (See also the correction b y Motoki, Shinohara and W righ t in the Pro ceedings of the

F ourth Ann ual W orkshop on Computational Learning Theory

, page 375, 1991).

[1052] K. W righ t. Inductiv e iden ti�cation of pattern languages with restricted substitutions. In

Pr o c. 3r d A nnu. Workshop on Comput. L e arning The ory, pages 111{121, San Mateo, CA,

1990. Morgan Kaufmann.

[1053] K. Y amanishi. A loss b ound mo del for on-line sto c hastic prediction strategies. In Pr o c.

4th A nnu. Workshop on Comput. L e arning The ory, pages 290{302, San Mateo, CA, 1991.

Morgan Kaufmann.

[1054] K. Y amanishi. A loss-b ound mo del for on-line sto c hastic prediction strategies. Pr o c. 5th

A nnu. Workshop on Comput. L e arning The ory, pages 290{302, 1991.

[1055] K. Y amanishi. A learning criterion for sto c hastic rules. Machine L e arning, 1992. Sp ecial Issue

on the Pro ceedings of the 3nd W orkshop on Computational Learning Theory

, to app ear.

[1056] K. Y amanishi. Probably almost discriminativ e learning. In Pr o c. 5th A nnu. Workshop on

Comput. L e arning The ory, pages 164{171. A

CM Press, New Y ork, NY, 1992.

[1057] K. Y amanishi. On p olynomial-time probably almost discriminativ e learnabilit y . In Pr o c.

6th A nnu. Workshop on Comput. L e arning The ory, pages 94{100. A

CM Press, New Y ork,

NY, 1993.

[1058] K. Y amanishi. Learning non-parametric smo oth rules b y sto c hastic rules with �nite par-

titioning. In Computational L e arning The ory: Eur o c olt ’93, v olume New Series Num b er

53 of The Institute of Mathematics and its Applic ations Confer enc e Series, pages 217{227,

Oxford, 1994. Oxford Univ ersit y Press.

[1059] K. Y amanishi. The minim um l-complexit y algorithm and its applications to learning non-

parametric rules. In Pr o c. 7th A nnu. A

CM Workshop on Comput. L e arning The ory, pages

173{182. A

CM Press, New Y ork, NY, 1994.

[1060] M. Y annak akis and D. Lee. T esting �nite state mac hines. In Pr o c. of the 23r d Symp osium

on The ory of Computing, pages 476{485. A

CM Press, New Y ork, NY, 1991.

[1061] T. Y ok omori. P olynomial-time learning of v ery simple grammars from p osistiv e data. In

Pr o c. 4th A nnu. Workshop on Comput. L e arning The ory, pages 213{227, San Mateo, CA,

1991. Morgan Kaufmann.

[1062] T. Y ok omori. Learning t w o-tap e automata from queries and coun terexamples. In Pr o c. 6th

A nnu. Workshop on Comput. L e arning The ory, pages 228{235. A

CM Press, New Y ork, NY,

1993.

[1063] S. D. Zeroski, S. Muggleton, and S. Russell. P A C-learnabilit y of determinate logic programs.

In Pr o c. 5th A nnu. Workshop on Comput. L e arning The ory, pages 128{135. A

CM Press, New

Y ork, NY, 1992.

[1064] T. Zeugmann. A-psoteriori c haracterizations in inductiv e inference of recursiv e functions.

Elektr onische Informationsver arb eitung und Kyb ernetik, 19:559{594, 1983.

[1065] T. Zeugmann. On the syn thesis of fastest programs in inductiv e inference. Elektr onische

Informationsver arb eitung und Kyb ernetik, 19:625{642, 1983.

[1066] T. Zeugmann. On the non b oundabilit y of total e�ectiv e op erators. Zeitschr. f. math. L o gik

und Grund lagen d. Math. Bd., 30:169{172, 1984.

[1067] T. Zeugmann. On barzdin’s conjecture. In Pr o c. 1st Internat. Workshop on A nalo gic al

and Inductive Infer enc e, pages 117{125. Springer{V erlag, 1986. Lecture Notes in Computer

Science 265.

[1068] T. Zeugmann. On the p o w er of recursiv e optimizers. The or et. Comput. Sci., 62:289{310,

1988.

[1069] T. Zeugmann. Inductiv e inference of optimal programs: A surv ey and op en problems.

In Nonmonotonic and Inductive L o gic, 1st International Workshop, Karlsruhe, Germany,

pages 208{222. Springer V erlag, 1990. Lecture Notes in Computer Science 543.

[1070] T. Zeugmann, S. Lange, and S. Kapur. Characterizations of class preserving monotonic

and dual monotonic language learning. T ec hnical Rep ort IR

CS 92 - 24, T ec hnical Rep ort,

Institute for Researc h in Cognitiv e Science, Univ. P ennsylv ania, Philadelphia, 1992.

[1071] Y. Zh ura vlev and Y. Kogan. Realization of b o olean functions with a small n um b er of zeros

b y disjunctiv e normal forms, and related problems. Soviet Math. Doklady, 32:771{775, 1985.

[1072] M. Zlo of. Query-b y-example: a data base language. IBM Syst. J., 16:324{343, 1977.