wo 2012/116334 A3 |[IN I N0F 000 0O O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2012/116334 A3

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

74

31

30 August 2012 (30.08.2012) WIPOIPCT
International Patent Classification:
GO6F 17/18 (2006.01)
International Application Number:
PCT/US2012/026629

International Filing Date:
24 February 2012 (24.02.2012)

Filing Language: English
Publication Language: English
Priority Data:

61/446,220 24 February 2011 (24.02.2011) US

Applicant (for all designated States except US): PA-
TIENT TOOLS, INC. [US/US]; 11101 W. Cooper Drive,
Littleton, Colorado 80127 (US).

Inventor; and

Inventor/Applicant (for US only): MALIK, Alan, David
[US/US]; 11102 W. Cooper Drive, Littleton, Colorado
80127 (US).

Agent: MARSH FISCHMANN & BREYFOGLE LLP;
DOCKERY, David F., 8055 E. Tufts Avenue, Suite 450,
Denver, Colorado 80237 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

(84)

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW,ML, MR, NE, SN, TD, TG).

Published:

(88)

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

Date of publication of the international search report:
26 June 2014

(54) Title: METHODS AND SYSTEMS FOR ASSESSING LATENT TRAITS USING PROBABILISTIC SCORING

504A
| 506A

-

“~,

rDm U““ﬁﬁ

FIG.13

(57) Abstract: A method and system for assessing a latent trait such as a psychiatric disorder in a test subject. The method includes
receiving a test subject's responses to test items that are administered to the test subject to elicit the responses from the test subject.
An initial first sub-region probability of the test subject lying within a first sub-region of a first latent trait is determined from the test
subject's response to the initial first test item. A subsequent first sub-region probability of the test subject lying within the first sub-
region of the first latent trait is then determined using the test subject's response to the subsequent first test item to ascertain a condi -
tional response probability, and using the initial first sub-region probability as a prior first sub-region probability.
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This application contains the following inventions or groups of inventions which are not so linked as to form a single general inveqtive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |, claims 1-37 and 54-55, drawn to a method for assessing a latent trait in a test subject, comprising the steps of: determining a
subsequent first sub-region probability of the test subject lying within the first sub-region of the first latent trait using the test subject's
response to the subsequent first test item to ascertain a conditional response probability and the initial first sub-region probability as a
prior first sub-region probability, and (c) determining a differential probability value between at least first and second adjacent
sub-regions of the first latent trait, and repeating the steps until the differential probability value between the first and second
sub-regions is a terminus differential probability value that meets or exceeds a threshold differential probability value. Group 11, claims
38-53, drawn to a method for creating a validated evidence probability data set comprising conditional response probabilities and
response probabilities for at least a first latent trait, and a method for creating a psychometric measurement instrument protocol
comprising a plurality of test items to be administered to a test subject to assess at least a first latent trait in the test subject, comprising
the steps of: inputting a criterion measure of each sub-region of a first latent trait in the first test subject and in the subsequent test
subject, determining conditional response probabilities within each sub-region of the first latent trait and response probabilities for each
response across the first latent trait to create a validated evidence probability data set, and loading a plurality of test items and a
validated evidence probability data set associated with the plurality of test items and determining the accuracy of the subsequent test
item sequence using the validated evidence probability data set.

The inventions listed as Groups I-1l do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: the special technical feature of the Group
I invention: determining a subsequent first sub-region probability of the test subject lying within the first sub-region of the first latent trait
using the test subject's response to the subsequent first test item to ascertain a conditional response probability.and the initial first
sub-region probability as a prior first sub-region probability, and (c) determining a differential probability value between at least first and
second adjacent sub-regions of the first latent trait, and repeating the steps until the differential probability value between the first and
second sub-regions is a terminus differential probability value that meets or exceeds a threshold differential probability value as claimed
therein is not present in the invention of Group Il. The special technical feature of the Group Il invention: inputting a criterion measure of
each sub-region of a first latent trait in the first test subject and in the subsequent test subject, determining conditional response
probabilities within each sub-region of the first latent trait and response probabilities for each response across the first latent trait to
create a validated evidence probability data set, and loading a plurality of test items and a validated evidence probability data set
associated with the plurality of test items and determining the accuracy of the subsequent test item sequence using the.validated
evidence probability data set as claimed therein is not present in the invention of Group . .

Groups | and Il lack unity of invention because even though the inventions of these groups require the technical feature of determining a
response probability from the test subject's response to the a test item for assessing a latent trait in a test subject, this technical feature
is not a special technical feature as it does not make a contribution over the prior art in view of US 5,059,127 A (LEWIS et al) 22

| October 1991 (22.10.1991) and US 2009/0004638 A1 (STOUT et al) 01 January 2009 (01.01.2009).

US 5,059,127 A (LEWIS et al) discloses assessing a latent trait in a test subject (Abstract, col. 4 lines 29-37) and teaches determining a
response probability from the test subject's response to the a test item (col. 4 lines 32-37, col. 11 line 56-58, col. 13 lines 1-3).

US 2009/0004638 A1 (STOUT et al) teaches determining a response probability from the test subject's response to the a test item
(paragraphs 198, 222) for assessing a latent trait in a test subject (Abstract, paragraph 130).

Since none of the special technical features of the Group | or |l inventions are found in more than one of the inventions, unity of
invention is lacking.
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